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IV  PSEFAOE. 

century  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedisli^ 
and  is  cited  from  Cbonstsdt  (1758).  From  Dr.  Naumann,  of  Leipsic,  I  learned 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bruckmann  (1727).  After- 
ward I  found  it  in  Ebgkbb's  Aula  Subterranea  (1595);  and  later  in  Gtbsner  on 
Fossils  (1565),  and  in  the  Sarepta  of  Mattresiub  (1562),  which  contains  a  detailed 
description  of  it.  In  what  earlier  works  the  word  occurs,  and  what  was  its  origin, 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry,  witb 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  be 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculiar 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  easy  of  comparison,  and  bringing  out  well  the  imity  and  simplicity  of  type 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  a 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  fuU 
nve-sixths  of  the  volume  have  been  printed  from  matmscript  copy.  I  may  here  add^ 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — the  para- 
graphs on  the  pyrognostic  characters  excepted — was  almost  solely  in  the  handwri- 
ting of  the  author,  or  in  that  of  a  copyist  from  it  Neither  the  consultation  of 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  on 
paper,  has  been  delegated  to  another.  And  being  now  but  half  way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  afford  another  opportunity  for 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac- 
ters, as  a  ftill  presentation  of  them  would  have  added  much  more  to  the  size  of  the 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  observa- 
tions, is  the  excellent  Mineralogy  of  DbsCloizeaux.  the  first  volume  of  which,  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the 'science,  has  not 
yet  appeared.  Other  works  in  this  department  are  Brookb  6s  IiIilleb's  Mineralogy 
(1852) ;  Gbailich's  Vienna  edition  of  Miller's  Crystallography  (1856),  and  his  own 
Krystallographisch-optische  TJntersuchungen  (1858). 

In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre- 
hensive view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  the 
third  to  the  different  physic^  characters.  The  author  believes  (after  having  tried 
the  soH^alled  natural  history  system  of  Mohs  for  two  editions)  that  light  from  no 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  the 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  ternaiies 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  'sciences 
requires  no  mocCfication  of  the  general  plan  of  the  classification,  but  gives  it  new 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  muct 
importance.  ^ 

Tlie  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  search 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  numbci 
that  stand  as  claimants.  Part  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  conunon  for  authors  to 
•elect  the  name  the}  like  best  vrithout  reference  to  authority,  or  to  reject  an  old  foi 
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anew'one  on  no  other  gronnd  than  that  of  their  preference.  Increasing  confasion 
m  nofDendatnre  has  consequently  attended  the  recent  progress  of  the  science ;  and 
in  new  of  this  fact  the  novel  expedient  has  heen  tried  of  endeavoring  to  escape  the 
eonfhaoQ  bj  adding  one  more  to  the  nomber  of  names.  The  right  method  is  rnani* 
finUj  that  which  has  proved  so  snccessfnl  in  the  other  natural  sciences,  viz.,  the 
recognition,  nnder  proper  restrictions,  of  the  law  of  priority  ;  and  this  method  the 
author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
Domenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
miBcellaoeous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  system.  With  this  in  view,  changes  have  been  niade  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  cooperation  of  his 
Mend,  Pix>f.  Gbobox  J.  Brush.  Ftof.  Brush  has  had  sole  charge  of  the  blowpipe 
department  llie  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  works  of  Plattnsr  and  yon  Eobbll  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
writing  them  out;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
kb  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
and  advice,  and  furnish  new  facts,  on  various  points  throughout  the  progress  of  the 
work.  Prof  Brush  has  also  given  the  proofs,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof.  Georob  F.  Barkbb 
of  this  city,  an  excellent  chencdst  in  both  the  old  and  new  systems,  during  the  last 
six  montlia  before  the  book  went  to  press ;  and  later,  that  of  Stdnet  I.  SMrrn, 
^^tant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  be  would 
mention,  with  gratitude,  Dr.  Carl  F.  Naumann  of  Leipzig,  W.  Haidinobr  of  Vienna, 
fV«)f  von  KoDBLL  of  Munich,  Frieurich  Hessbkbbro  of  Frankfort-on-thc-Main,  Dr. 
0.  voM  Rath  of  Bonn,  Dr.  G.  A.  Kbnnoott  of  Zurich,  Dr.  Hanns  Bruno  GEiNm 
of  Dresden,  Dr.  A.  Kunth  of  Berlin,  Dr.  A.  Erantz  of  Bonn ;  Prof  Forcuhammer  of 
Copenhagen,  Dr.  A.  E.  Norobnskiold  of  Stockholm,  Prof  C.  W.  Blombtrand  of 
Land,  Sweden,  Mr.  L.  J.  Ioelstrom  of  Filipstad,  Sweden,  Prof.  A.  £.  Arpfb  of 
Ohristiania,  Norway;  Louis  Sjcmann  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated ;  Praf.  A.  DesCloizbaux  of  Paris,  A.  Damour  of  Paris, 
F.  PisAin  of  Paris,  Mr.  Gutbrobt  of  Paris ;  David  Forbes,  Esq.,  of  London,  N.  S. 
Masxeltitb,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  Philadelphia,  Prof. 
C.  U.  SkEPARo  of  Amherst,  Prof.  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof  C.  M. 
Wabrkk  of  the  Technological  Institute,  Boston,  Prof  T.  S.  Hunt  of  Montreal,  Prof 
Jas.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof.  H.  How  of  Windsor,  Nova 
Scotia,  Profo.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  H.  Brewer,  of  New 
Haren,  Ct,  W.  W.  Jeftorib,  Esq.,  of  Westchester,  Pa.,  and  Prof  A.  Winchbll  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  haa  received  private  contributions  to  the  text  of  analyses 
tad  other  information  from  P.  Collier,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  Gosaa- 
MAini,  C.  6.  SHARPLB8,  G.  F.  Barker,  G.  C.  Wheeler,  and  £.  W.  Root. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  Hammelsbbrq 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
f^  M  «nd  ^hXfi  Annual  Reports  (or  llebersichte)  of  Dr.  Ebnnoott  of  Zurich,  on 
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the  progress  of  miDerdogy  from  18^  to  1861,  and  those  of  the  Oiessen  Jahresbe 
richt,  have  been  freely  and  constantly  consultedi  Much  use  has  been  made  also  oi 
the  mineralogical  works  of  DsbCloizeaux,  Dufrenot,  Haubmann,  Breithauft, 
Naumann,  Haidikobr,  yon  EoBELty  EoKBOHAROF,  Hbsbenbe&g,  Quenbtbdt,  Bbookb 
&  Miller,  Grbo  &  LsTrsoM,  and  Shepard  ;  also  the  valuable  History  (Geschichte) 
of  Mineralogy  of  von  Eobbll  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  Kivq  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  voldme  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineralogical  contributions  by  Pro£  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  zxxv  to  zlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Kokboha- 
rof'b  Mmeralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DebCloizeaux's  Mineralogie,  and  various  Memoirs ;  the  Mineralogische 
Notizen  of  F.  Hebbenbero,  of  which  eight  parts  have  appeared ;  Nauhann'b  and 
QuBNSTBDT*B  works  ou  Mineralogy ;  the  Memoirs  of  Zippe,  von  Zepharovich,  Grai- 
LicH,  A.  SoHRAUF,  V.  Lano,  Zxrkbl,  Rud  Eennoott,  in  the  Berichte  and  Denkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Daubeb,  G.  Rose,  vom  Ra'sh, 
Schroder,  Schabus,  in  Poggendorff 's  Annalen ;  of  Webskt  and  vom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  E.  Nordenskiold,  in 
the  (Ehersiftt  of  the  Swedish  Academy  ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy ;  of  Miller,  v.  Lang,  Mabkeltnb,  and  Grbo, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cooke,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  &  Miller  (1852)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  lai^e  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented.  The  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopto.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  fiEicts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  inserted  in  a  Supplement.  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

a     1  on  1 OAQ  JAMES  D.  DAJ^A. 

Apnl  30,  1868. 

From  the  Preface  to  the  First  Edition  (1837). 

«  *  •  •  •  'pjjg  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Although  founded  by  Mohb  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive that,  in  addition  to  such  qualities  as  appear  to  reommend  the  chemical  method 
it  possesses  other  advantages  not  less  important. 
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The  cbangea  wliich  have  been  made  in  the  nomenclature  of  mmerals  appear  to  b€ 
demanded  bv  the  state  of  the  Science.  The  present  names,  excepting  those  pro 
posed  by  Mohb,  are  utterly  devoid  of  system,  unless  we  may  consider  such  the 
addition  of  the  syllable  it$  to  words  of  various  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity  * 
—they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neithei 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  nnadvanced 
state  of  the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
stmcted  on  the  plan  so  advantageousir  pursued  in  Botany  and  Zoolosy,  was  proposed 
by  the  author  in  the  fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  considered  a  needless  innovation.      ♦♦•••• 


Frim  the  Preface  to  the  Second  Hditian  *  {lSi4). 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
syitematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the.  minerals  under  the  princi 
pal  element  in  their  composition,  has  been  given  in  Fart  Yll. ;  and  various  improve 
ments  on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     *    *    * 


From  tlie  Prrface  to  the  Third  Fdition  (1850). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  onmnal  features  will  be  recognized.  The  science  of  Mineralogy 
baa  made  rapid  progress  m  the  past  six  years ;  chemistry  has  opened  to  us  a  better 
knowledge  of  the  nature  and  relations  of  compounds ;  and  philosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
Bat  not  to  change  with  the  advance  of  science,  is  worse ;  it  is  persistence  in  error ; 
ffid,  therefore,  notwithstanding  the  former  adoption  of  what  nas  been  called  the 
Natural  History  System,  and  the  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
latin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
mi^t  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
ings which  chemistry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
wAon,  which  make  it  &lse  to  nature  in  its  most  essential  points ;  and,  in  view  of  the 
(^racter  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past 

Yet  Science  is  &r  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
svstems  have  been  more  artificial  &an  the  *^ natural"  system ;  and  doubts  now  hang 

^  This  edition,  failing  to  find  a  pnblisher  in  New  York,  was  printed  at  the  expense  of  the 

inthor. 
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over  some  of  the  principles  of  cbemistry  tliat  are  widest  in  their  influence  on  classi- 
fication. In  view  of  the  difficulties  on  dther  side,  it  was  a  point  long  questionedi 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mineralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
offered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affini- 
ties of  species  in  the  highest  sense  of  the  term.  Among  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  natural  groupings ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  £»  as  possible,  the  tine 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *    * 


From  the  Preface  to  the  Fourth  Edition  (1854). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient  The  system  of  Mohb, 
valuable  m  its  day,  had  subserved  its  end ;  and  in  throwing  off  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Chemistry,  the  many  diffi- 
culties in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  '^  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  '*  exhibit  the  various  cases  of  isomorphism  and  pleomorphism 
among  minerals."  The  promss  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithml 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
in  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por« 
tals  of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (woUastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  '*  useful "  ana 
"useless,"  or  of  "ores"  and  "stones,"  although  bearing  on  "economy,"  is  not 
Sci6noo.    ♦♦♦***** 
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INTRODUCnON. 


Tbe  object  of  tliis  iDtroduction  is  to  supply  sach  tables  and  information  as  wil 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elemcntarj  character  are  included^  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.  OsNBRAL  Scheme  of  Arrangement  in  the  Debcriptionb. 

Id  tbe  Descriptions  of  Species,  tbe  characteristics  are  mentioned  in  the  following 
order : — 1,  Crystalline  Form  and  Structure ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc. ;  3,  Varieties,  Chemical  Composition ;  4,  Fyrognostic  and 
other  Chemical  characters ;  5,  under  the  head  of  Observations,  Geological  position. 
Localities,  Mineral  associates,  etc;  6,  Altered  forms;  7,  Artificial  and  Furnace 
products. 

2.  Cbemibtrt. 

1.  A  hcarred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weights  wh«ch 
foiiows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  «ee 
[*>  xv),  signifies  two  atoms  of  the  element:  e.  g,^  Al-=-2  At  or  A  P. 

L  Dou  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to: «.  ^.,  51=2  Al-h3  O,  or  Al'  O* ;  and  Ba=BaO. 

3.  The  atomic  weight  of  a  compound  equals  the  sum  of  the  atomic  weights  of  its 
wnstitacnts :  e.  ^.,  for  *1,  the  atomic  weight=2  x  IS'YS+S  x  8=51-6  ;  for  Ba  = 
68-5+8=76-6  ;  for  XI  Si,  the  atomic  weight=51-5  4-30=81-6. 

4.  Hie  at4)mie  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  ^he 
tiunber  of  atoms  of  the  same :  e,  g.,  for  the  aluminum  and  oxygen  in  51,  it  is  2  :  3 ; 
for  the  shmiina  and  silica  in  51  Si  it  is  1  :  1,  there  being  1  of  alumina  to  1  of  silica ; 
^ir  the  aluminum,  silicon,  and  oxygen  in  51  Si,  it  is  2  :  1  :  5,  there  being  in  'the 
Compound  2  of  aluminum,  1  of  silicon,  and  6  of  oxygen  (5  dots). 

5.  The  oxygen  ratw  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
^'  9",  the  0.  ratio  for  the  alumina  and  silica  in  51  Si  is  3  :  2,  alumina  containing  3  0 
aad  fiitica  2  0;  for  the  magnesia  and  silica  in  Ag  Si,  the  O.  ratio  is  1 :  2. 

B.  The  percentage  ratio  (or  number  of  parts  in  ItW))  for  the  constituents  of  a 
compoand  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
aad  that  of  each  constituent:  e,  ^.,  as  61-6  of  alumina  contain  24  of  oxygen,  so 
lOO  will  contain  46-6 ;  or,  for  the  percentage  of  aluminum,  61-6  :  21*5  :  :  100  : 
^H;  agun,  as  81-6  51  Si  contain  30  of  silica,  hence  81-6  :  30  : :  100  :  the  silica  in 
the  compound,  etc. ;  or  since  51  Si  contain  27-6  Al  +  14-0  Si +  40-0  O,  making  in  all 
tt  before  81*6,  hence  81-6  :  27*6  : :  100  :  the  p.  o.  of  aluminum ;  or  81-5  :  40  :  r 
100 :  the  p.  c  of  oxygen ;  etc. 
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0*5740 
4*2666 
1*2367 


9 
8-0001 
1*5288 
4*7997 
3-60 
2-0281 
2-7841 
6-6668 
2*3229 
5-0706 
0*6457 
4*8000 
1*3913 
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The  percentage  of  oxygen  in  each  of  the  oxygen  compounds  enumeratod  in  tli€ 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  ox 
the  compound ;  and  the  percentage  of  sulphur^  in  the  same  manner,  after  the  atomio 
weight  of  many  of  the  sulphids. 

7.  The  atomic  ratio  is  calculated  from  the  percentage  ratio^  by  dividing  eacli 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  Al  and  O 
in  alumina  being  58*4  :  46*6,  53*4  —  13*75  gives  3*93,  and  46*9 -r- 8=5*85 ;  whence 
the  ratio  3*93  :  5*85,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  1*5  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  ^1  §i,  the  percentage  of  silica  and  alumina  is  36*8,  63*2  ; 
whence,  dividing  the  former  by  30  (at.  w.  of  silica),  and  the  latter  by  51*5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  13*75,  8,  the  ratio  deduced  would  be 
1:2:5. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxy^n  in  the  percentages  of  the  constituents.  Take,  e.  ^., 
a  silicate  of  alumina  consisting  of  Si  36*8,  £1  63*2=100.  If  100  of  silica  contain 
53*33  of  oxygen  (see  table)  then  36*8  will  contain  36'8X*5333  or  19*625  (smce  100  : 
36*8  : :  53*33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6  X '632  or  29*45;  now  19*625  :  29*45  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  follows 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula^!  Si.  This  \s  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
ag(}  of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element ;  &,  for  protoxyds  in 
general ;    S,  for  sesquioxyds  in  general 

10.  In  the  formula  3  Oa*  Si  +  *1'  iji',  the  prefix  3  applies  to  the  whole  Oa'  Si  (or, 
in  general,  to  all  before  the  first  comma,  or  first  -f  or  —  ) ;  but  the  small  *  only  to  Ca, 
it  signifying  2  Oa;  and,  in  the  second  part,  the  small  '  siffnifies  that  there  are  2  %1, 
and  the  small  ',  3  SL  The  oxygen  ratio  for  the  Ca  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Ca  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  O ;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  %1  to  3  SL  The  oxygen  ratio  for  the  whole  Ca,  £1,  ^i  in 
the  formula  is  6  :  6  :  12=1 :  1  :  2 ;  and  for  the  Oa-f  Xi,  Si  it  is  1-f  1  :  2  or  1  :  1. 

In  the  formula  (^  Ca*  +  |  %1)*  Si*,  the  index  '  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  X  Ca' 
to  ^  3^1 ;  the  O.  ratio  for  Ca,  ^1,  Si,  in  the  formula,  is  1  :  1  :  2 ;  and  for  Ca+Sl,  Si,  it 
is  1 :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
*^ution. 

There  are  many  compounds  allied  to  the  above,  for  example :  (J&g"+i-  XI)*  §i», 
(i  ^e»+i  il)'  Si*,  (i  Mg"+i  3Pe)*  8i",  etc.  The  symbol  R  is  used,  in  the  manner  above 
explained,  in  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
lated compounds ;  as  (J  R" -hi  Jt)'  Si*.  So  B  C  is  a  general  symbol  for  any  carbonate 
of  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  tlie  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds.  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  As,,  Sb,,  Bi,,  Ni„  Pa,  or  As,  Sb,  fii,  3Ni,  P.  The  atomic  weights 
of  these  elements  in  the  table  are  double  the  value  which  is  often  given  them  in  the 
old  system. 
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12.  Binary  compounds  Bie  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  e.  ^.,  magnesia,  Mg  O,  consisting  f  magnesium  and 
oxysen ;  water,  H  O ;  silicic  acid,  or  siuca,  Si  0' ;  pyrite,  Fe  S  . 

Temoay  compoundM  (called  also  mdU  and  double  binaries)  consist  of  elements  of 
three  kinds,  (l)  basicy  (2)  acidic^  (3)  acidijic.  Thus  a  silicate  of  lime  and  magnesia 
(or  ealciom  and.  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silicon,  (8) 
oxygen ;  sulphate  of  lead  contains  (I)  lead,  (2)  sulphur,  (8)  oxygen;  the  sulphanti- 
monite,  jamesonite,  contains  (1)  leaa  and  iron,  (2)  antimony,  {dS  sulphur. 

13.  Polyjneres  are  distinct  substances  that  are  atomicallj  multiples  of  a  conunon 
type.  Thus  the  compounds  201?,  30H*,  46^  (generally  written 6* H*,  6* H», 
e*  H*),  are  polymeres  of  0  H*. 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  although  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  thb  place : 

Tke  replacing  power  of  the  elements  is  in  proportion  to  their  combining  potoer^  this 
combudng  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
iddific  element,  whatever  it  may  be). 

The  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the  suo- 
eeagive  members,  by  1,  3,  2,  5,  3,  ?,  4),  by  which  division  they  are  reduced  to  the 
piotoxyd  form ;  C,  the  basic  elements  without  the  oxygen : 


A. 

BO 

B«0« 

.B0« 

B«0» 

B0» 

B«0' 

BO* 

BL 

BO 

BlO 

Bio 

bIo 

Bio 

B*0 

BiO 

a 

B 

Bi 

Bi 

Bl 

Bi 

B» 

Bi 

According  to  the  above  law,  the  R,  R^,  R%  etc,  in  the  last  line  are  mutually  replace- 
ftble,  1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  ^.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  elementrlike  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  0,  Fe  S,  (2)  Fe*  0',  (3) 

Fe  S*,  (4)  Fe  O',  containing  this  metal  in  the  four  stotes  Fe,  Fe^  Fe^  Fe^. 

These  different  states  of  elements  are  best  designated  in  the  symbol  by  the  letters 
of  the  G^reek  alphabet,  as  thus  the  confusion  arisin|^  from  the  conflicting  numbers 
for  atomic  weights  and  combining  relations  are  avoided.  The  above  lines  A,  B,  C, 
tiuu  wntttn^  will  become : 


A. 

aBO 

3^0 

SyBO 

5^0 

8<B0 

7fB0 

4>rB0 

E 

aBO 

^BO 

yBO 

aBO 

cBO 

fBO 

ifBO 

C. 

aB 

^B 

yB 

m 

«B 

{R 

iB 

1a  each  table  the  line  B  is  like  C,  except  in  the  addition  of  O ;  and  the  line  A  is 
^pDTalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
oxjm  in  the  oxyds,  that  is,  severally,  by  1,  8,  2,  5,  3,  7,  4.  Examples  of  the  use 
of  these  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
throughout  the  volume. 

15.  Id  the  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
ntclofiing  figures  implies  that  the  substance  referred  to  was  determined  by  the  loss. 

yew  System  of  Chemistry,  In  the  new  system  of  Chemistry  many  of  the  elementi 
^ve  their  atomic  weights  of  double  the  value  given  in  the  preceding  table,  and  theii 
■jmbols  are  accordingly  written  with  a  barred  letter,  as  follows : 
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16.  Table  of  Atomic  Weights  accwding  to  the  New  System, 


iUimiinniii,  :M  27*5 

AntimoDj,  Sb  122 

Argentom,  Ag  108 
ArseniG^  As  75 

Aumxn,  Au  196 

Barinm,  Ba  137 
BeryUium,  Be  94 

BiBmuth,  B\  210 

BoroD,  Bo  11*0 
Bromine,  Br  80 

Cadmium,  €d  112 

CsBsium,  Cb  133 

Caldmn,  '6a  40 

Carbon,  6  12 

Cerium,  €e  92 
Chlorine,  01  35*40 

Chromium,  €r  52*48 

Cobalt,  6o  59 

Columbium,  6b  188 

Copper,  6n  68*4 

Erbium,  £b  112*6 

Ferrum,  Fe  56 

Fluorine,  F  19 


Gludnnin,  Be  9*4 

Gold,  Au  196 

Hydrargyrum,  Hg  200 
Hydrogen,  H  1 

Iodine,  I  12t 

Iridium,  ir  198 
Iron,  Fe  56 

Iiftnthanum,  htk         92*8 

Lead,  Fb  207 
lithium,  Li  7 

Magnesium,  Mg  24 
Manganese,  Mn         55 

Mercury,  Hg  200 
Molybdenum,  Mo  92 
Nickel,  M  59 

Nitrogen,  N  14 

Osmium,  Os  199 
Oxygen,  O  16 

Palladium,  Pd  106 
Phosphorus,  P  81 

Platinum,  Pt  197*88 

Plumbum,  Pb  207 
Potassium,  K  39*1 


Bhodium,  Bh 
Bubidium,  Rb 
Buthenium^  Bu 
Selenium,  6e 
Silioon,ei 
Silver,  Ag 
Sodium,  Na 
Stannum,  Sn 
Stibium,  8b 
Strontium,  6r 
Sulphur,  S 
Tantalum,  7a 
Tellurium,  Te 
Thallium,  Tl 
Tin,  fin 
Titanium,  7i 
Tungsten,  W 
Uranium,  F 
Vanadium,  ^ 
yttrium,  ¥ 
Zinc,  2n 
Ziroonium,  Zr 


104*32 

85-4 
104-32 

79 

28 
108 

23 
118 
122 

87*5 

32 
182 
128*28 
203 
118 

60 
184 
118*8 
187 

64*36 

65 

89*6 


The  elements  in  tlie  preceding  table  whose  atomic  weights  are  not  doubled  (oi 
which  have  not  barred  letters  in  toe  symbols),  are  hydrogen ;  gold,  silver ;  the  alkali 
metals,  potassium,  etc.;  the  arsenic  group,  arsenic,  antimony,  bismuth,  nitrogen, 
phosphorus,  with  boron ;  the  chlorine  group,  chlorine,  bromine,  iodine. 

17.  In  the  combinations  between  elements  of  the  former  series  occur,  hydrogen 
being  taken  as  the  unit,  the  ratios  1  :  1,  1  :  3, 1  :  5 ;  and,  with  reference  to  the  odd 
numbers  1,  3,  6,  these  elements  are  called  perueads.  While  in  the  combinations 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2, 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  arttads.  The  words 
ieept(f(f6g  and  oiprio^  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic. 

18.  As  oxygen  is  one  of  the  doubled  elements,  a  protoxyd  of  a  perissad  must  con- 
tain 2  of  the  latter ;  and  water,  accordingly,  bas  the  formula  HsO,  potash  £,0,  soda 
NssO,  etc  But  the  protoxyds  of  elements  of  the  other  series  have  simply  the  sym- 
bols Mg0  for  magnesia,  0a  0  for  lime,  etc. 

19.  Jn  the  formulas  of  the  salts,  or  ternaries^  instead  of  dividing  the  oxygen 
between  the  acidific  and  basic  elements  (thus  maldng  the  acid  and  base  in  the  com- 
pound distinct,  as  in  the  old  system),  the  symbol  of  each  of  the  elements  is  placed 
separately.  Thus,  iLg^&  becomes  Si  Mgs  04 ;  or,  in  the  method  of  writing  adopted 
In  this  work,  Si|04|Mgs. 

20.  It  IS  held  that  in  some  classes  of  compounds  only  part  of  the  oxygen  serves 
to  unite  the  acidic  element  (Si)  to  the  basic.  For  example,  for  lilg  ^  the  for 
mala  is  Si  0|0a|Mg,  only  two  of  the  three  of  oxygen  being  regarded  as  urUHnff  oxy 

tisu    To  explain : 
20.  As  silicon  combines  with  20,  and  20  are  eouivalent  to  4n ;  and  magnesia,  o. 
ly  protoxyd,  with  10,  which  equals  2  H ;  the  combining  character  of  silicon  is  reprs 


xNTBODucnoK.  xvii 

H  H 

seated  by   Si    9  and  that  of  magne«um  by  H — Mg — H,  silicon  having /our  bonds  of 

attraction  (being  therefore  a  tetrad)^  and  magnesinin  two  (it  being  a  dyad),    Combi 

\  /      \ 

uDg  the  two  makes  Si  Mg.    Snbstitiiting  O  for  2  H  in  the  diagram,  it  becomes 

A     H^V^ 

6=Si        Mg ;  in  which  only  two  0  nnite  the  Mg  and  Si,  one  0  being  combined 

e 

alone  with  the  61.     Hence  the  form  of  the  above  formula,  Si  O|09|Mg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  language  of  the  old  sys- 
tem), the  diagram  becomes 

HH^         HH  ^        ^ 

/      \ /       \  /\ /\ 

tfg  Si  Mg;  and,  substituting  oxygen  as  before,  Mg        Si       Mg.    Here 

\/\/  \/\/ 

HH  HH  e        0 

an  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  Si|04|Mg9. 

31.  The  number  of  atoms  of  uniting  oxygen  is  equal  to  the  number  of  bonds  of 
iitraetion  in  the  baste  or  acidic  element,  according  as  the  former  or  latter  has  the 
maUer  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
one  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oiyd,  and  therefore  0,  is  the  uniting  oxygen,  one  0  remaining  with  the  Si.  If  the 
base  is  two  of  a  protoxyd  there  are  tour  bonds  of  attraction  in  the  basic  element  (as 
*el]  as  the  acidic),  and  the  uniting  oxygen  is  04.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  but /owr,  and  the  uniting  oxygen  will  be  0*,  the  rest  being  united  with  the 
basic  element  Mid  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amoont  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
attraction  common  to  the  two,  the  basic  and  accidie  elements.  With  two  of  silica  the 
bonds  of  attraction  will  be  eight,  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
aod  acid  in  the  old  system  :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
cumber  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
greater  than  tJiat  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
noD-anitiDg  0  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
solphate,  etc) ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
fonner,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  formula 
is  turned  about,  and  it  makes  the  right  part     See  for  examples  of  the  latter,  p.  362. 

23.  For  the  sulphur,  selenium,  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  ¥e  is 
substituted  for  0.  So  also  for  ternary  fluorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  F»  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
P) ;  and  in  a  few  others,  by  Cl«. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /3R,  ^^R,  JK,  eR,  etc.,  become 
3H,  yil^  afi,  fB ;  or,  in  the  case  of  perissads,  /SRi,  7R3,  etc.  As,  %s,  and  B  of  the  old 
system  become  Ast  0s,  and  B«  0s  m  the  new,  and  As  and  B  are  not  monads,  these 
formulas  are  equivalent  under  the  new  Evstem  to  3  ^As  0,  3  j3B  0.  * 

25.  The  clarification  in  this  work  is  based  on  the  following  classification  of  the 
elements,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202 

B 


IVIU 


nrrBODucmoH. 


SmImL 

A.  Perisaads, 

PotaBsium,  Sodium,  Oesium, 
Eabidium,  Lithinm,  Thallium, 
HTdrogen,  Silyer,  Gk>ld. 


B.  Ardada. 

1.  iBOy-ALUlflNUX  GfiOUP. 

«.  Ibon  Sub-gboup. — ^Platinum, 
eta,  Oopper,  Lead,  etc.,  Irou, 
Cobalt,  Zinc,  Gadmiam,  Nic- 
kel, Mangaucse,  Chromium, 
Tungsten,  etc.,  Cerium,  Yttri- 
um, etc.,  Magoesium,  Calcium, 
Strontium,  Barium ;  also  Ha, 
Ka,  Kaa,  eta 
» 

5.  ALUiiiNUifSuB-OBOUP.— Alu- 
minum (^3ti):  also /^Fe,  i^Mn, 
^Br,  0B,  eta 

2.  Tm  Gboup. 


dasiifieatum  of  the  Mements, 
Series  IL 

A.  Periasada, 

Nitrogen,  Phosphorus,  Arsenic, 
Antimony,  Bismuth,  Colum- 
bium,  Tantalum,  in  the  ^B 
state. 

Boron? 

B.  AfHada. 

1.   SULPBUB  GbOUP. 


BexleilXL 

A.  Perisaadi. 

Chlorine,  Bromine,  Iodine 


Sulphur  (S\  Selenium,  Telluri- 
rium.  Molybdenum ;  also  <Fe, 
cUr,  C3tfn,  f^f  rW", 

2.  CABBON-SnJOON  Gbottp. 

Carbon,  Silicon;  also  yB,  ySe, 
y¥e,  eta 


B.  Pertaaad  (or  AfHai^ 
Sluoiine. 


0.  ArHad. 


Oxygen. 


Tin,  Titanium,  Zirconium,  Tho- 
rium; also  yHa,  y¥e,  yMn, 
y6o,  yPb,  y€u,  eta 

This  classification  assumes  that  the  metal  iron,  for  example,  when  in  the  dentoxyd 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutoxyd  state ;  that  chromium, 
molybdenum,  etc,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  unquestionably  allied,  the  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  from  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphida,  TeUunds^  SeUnids,  AraenidSy  Antimanids^  Bismuthids,  The  fol- 
lowing are  the  formulas  of  species  firom  the  lists  on  pages  26,  84,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  sulphur 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  Id 
these  sections  being  half  less  than  are  given  in  the  table  on  pages  xii,  xiii. 


1.  26.  ASaSs 

8,  L     36.  Ag«  Sb 

%  IL    40.  Ag.S 

41.  (Ag„  Pb)  S 

44.  PbS 

45.  PbSe 


27.  AssSa 

86.  Agi,  Bi 

46.  (Pb,6u)Be 

47.  (Pb,  Hg)  Se 

48.  PbTe 

49.  (eii,Fe)S 


84.  Mo  Bt 

87.  6niAB« 

66.  2nB 
68.  Agt¥e 

61.  6ii8 

62.  (6a,  Ag,)  B 


101.  Sb,S,|Sa|6ii 

lis. 

A8,S|5«|Pb, 

126. 

102.  Bi.ejssieu 

117. 

SbslSaKAgO. 

127. 

104.  8b,  S,|S,|Fe 

118. 

ABalSeKAg,). 

128. 

105.  A8,S,|$,|Fb 

119. 

Sba|s.|(eu,  Pb), 

129. 

108.  8b,6,iS,|Ag, 

121. 

Bi,|S.|i^, 

180. 

110.  ab,  6||s,|eQ| 

122. 

Sb3|S.|Pb| 

131. 
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a,  m.  t5.  Fe  Si,  or  yFe,  Ss  86.  m  (S,  Ab),,  or  y^it  (S,  As), 

81.  2  6o  Sh-6o  S„  or  (60,  y  Oo)»  S»  94.  Fe  (S,' As),,  or  yPe,  (S,  Aa), 

88.  (60,  Fe,  Ni)  A8„  or  yfi.  As,  98.  (Ag,  An,)  ¥e. 

86.  60  (S,  Ab),,  or  )H8o,  (S,  As),  100.  6a  S 

(611,  etc,  ts|Se|(Sb„  As,) 
(eu,  Fe),  S|Se| Ab, 
(Pb4  &|6.|Sb, 
Pb»  B^ISeKSb,,  As,) 
(Ag,)»  e,|9.|Sb, 
131.  (Ag„eu)t«  SflSeKSb,  +  As,) 
UL    8b,  S|S«KP^  Ag,),  128.  (BUSb)|Se|Pb,  132.  AB,S,|Se|eii 

27.  OUorids^  Bromids,  lodtds.  For  tlie  Cblorida,  Bromids,  lodids,  p.  110,  the 
following  are  examples  of  the  new  formulas : 

136.  fig,  a,  142.  Ag  Br  147.  (E„  Mg)  Cl,+4  aq 

137.  KQ  148.  Ag  I  148.  (ea,Mg)aa4-4aq 

138.  NaCl  144  fig,  I,  150.  Pb(iGII,+  ^0) 

139.  N  H4  a  145.  Pb  a,  151.  Pb  (i  a,+|  O) 

140.  Ag  a  146.  Fe,  Cl« 

28.  Fluorids,  Under  the  Flnorids,  if  f  aorine  is  taken  as  a  perissad,  among  the 
foraiulas  of  p.  123,  Ca  F=in  the  new  system,  Oa  F« ;  Ce  F=6e  Fi ;  3  Na  F-h  Ai"  F» 
=Nai  AU  F„ ;  (Ca,  Na),  F-f  AP  F'=(6a,  Na,),  Al,  F.. 

29.  Oxyd9.  A.  For  the  ^nAye^roiM  Oxyds^i^^,  131,  132,  examples  of  the  formolaa 
ire: 

1.       178.  MgO  176.  H,e  176.  ZnO 

L       179.  M,  e,.  or  ^Al,  O.  181.  (Fe,  0¥e,  )^),  0, 

180.  Fe,  e.,  or  ^Fe,  O,  182.  (68,  yTi),  O, 

l  1.  188.  (iMg+f  (;tfAl,/?Fe))«e4  187.  iiMg+ilSWe)^^^ 

184.  (i  Fe+f /?A1)«  e«  188.  (i  (2n,  Fe,  Mn) +f  0¥e,  /?Mn))4  e« 

18a  (i  Fe + 1  ^Fe)4  O*  189.  (i  (Fo,  Mg,  €r) + f  /?»)*  0* 

3,2    191,  (iBe+i/?Al)4e« 

4.       192.  Sn  e„  or  ySn,  0,  195.  (i  Mn+i  yMn),  0, 

193.  Ti  0„  or  yTi,  0,  1 97.  (i  Pb  +  i  yPb),  0, 

The  general  formula  for  the  Spinel  group  i9(jR+fj3R)4  04. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  (R+Ra)^<-  But  this  formula  contains  the  fiction  of  2ft 
^0^3  0,;  when,  in  fact,  while  there  are  2ft  in  atomic  weight,  there  are  actually 
3  R  in  replacing  power,  as  already  explained  (p.  xy).  Some  additional  sign  ia 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
ad'iiog  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  lettem  a* 
here  adopted. 

30.  R  For  the  Hydrous  Oxyds,  p.  167,  the  formulas  become,  if  the  species  arc 
regarded  as  only  ozyds : 

202.  (f  H,-Hf  /7Fe),  0,  204.  (i  H, +|  0¥e)t  0,  208.  (i  H, + f  <?Fe),  0, 

2<'-X  (iH,+|  SM)t  0,  205.  (i  H,+f /?Mn),  0,  207.  (J  H,H-}  /?Fe),  0, 
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208.  (I  Ha+i  (/?Fe,  0M))t O.  212.  (i  H,4-i ^Al),  O,  218.  ft  H,+i ft  /?Fe+f  Mg). . 

209.  (|H,H-!(/?B^,^Fe)),e,  218.'(iH,+i/?Fe),e,  e.+3af 

210.  (iH,+iMg).e,  214.  ttH.+i(i/ffa5d+f  Mg)),  21«.  (iH,+i(/?F, /?Fe)),e. 

211.  (iH9+iMn),es  Os+2aq 

But  if  teniaries  (or  salts),  as  generallj  admitted^  the  fonnolas  are : 

202.   /9Fe,  OftlOslH,  207.  /9FG»e|0«|H«  211.  Mn|et|H| 

203.  ^3y»e«|e9|H,  208.  /^(^  ¥>e)i  e|e4|H«        212.         /9Ai,|ee|H« 

204.   /?Fe,  e,|es|Hi  209.    ^(F,  Fe).  e|e4|H4  213.  /?Fe.|ee|H« 

206. /^Mn,  e,|e,|H,  210.  Mg|e,|H,  214.   (/7ik],Mg).|e«|H« 

206.   /3Fe«  e,|e«|H«  or     Mg,|ee|H«  216.  (/9Pe,  Mg)3|ee|H« 

or  0¥ei  e  le^lH,  or  3  (MglOalHs)  216.     /?(F,  Fe)s|ee|Hc 

81.  G.  For  the  Oxyds  of  Elements  of  the  Arsenic  Group,  etc.,  p.  188,  the  fonnnlaf 
are: 


219. 

ASaOa 

222. 

Bi.e, 

224. 

.  MoOs(or,  cMoiOa) 

220. 

Sb,e, 

223. 

Bi,e,+Q 

226. 

8b,  (e,  S), 

The  hjdrated  species  are  properly  ternaries ;  but  there  is  still  some  doubt  over 
their  composition. 

8.  Phtsioal  and  Blowfepb  Chabactebs. 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for  hard- 
ness, and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned being  meant :  1,  Talo  ;  2,  Gtpsdm  ;  8,  Caloitb  ;  4,  Fluobttb  ;  5,  Apahtb  ; 
6,  Obthoclasb;  7,  Quabtz  ;  8,  Topaz  ;  9,  OoRcrNDUM  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  sym- 
metrically with  reference  to  these  axes.  In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse. 
Tlie  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bisec' 
trix  ;  that  bisecting  the  acute  angle  is  the  acute  biaectrixj  or  the  bisectrix,  as  the  term 
is  employed  in  the  descriptions  beyond ;  that  bisecting  the  obtuse  angle  (and  which 
is  at  right  andes  to  the  acute)  is  tne  obtuse  or  conjugate  bisectrix, 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  4iO  the  crystallo-' 
graphic  axes ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
any  two  of  the  crystallographic  axes ;  that  is,  one  through  each  a  and  6,  a  and  c,  or 
h  and  c. 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant^  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

7.  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  O.F.  for 
nat^idizing  Jlame  ;  K.F.  for  reducing  flame,    A  closed  tube  is  a  small  glass  tube  closed 

end. 


The  foUowing  is  the  scale  of  fbrability  adopted  (that  of  von  EobeU) :  1,  Ga&i 
iiTiMONT ;  9,  Natboutk  ;  3,  Alm akdihk  (var.  of  garnet) ;  i,  Qam  AcTiKOLm 
5,  Orthoclabe  ;  0,  Brohhtz. 


4.   CSTBTALLOOSAPHT. 

].  The  systetDB  of  crystallization  are  as  follows : 

1.  Saving  the  axe»  equal.     The  Ibdhbtric  system. 

i.  ffavinff  only  tht  lateral  axes  equal.     The  Tbtraooral  and  Hixaoohal. 

a.  Saving  the  aaxi  untquaL     The  Obtbokhoubio,  Momoclinio,  and  Tbiclikio. 
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boxtsonal  qriteoi  hetag  as  nmch  dimdne  as  the  tetragonal,  and  the  monodinic  and  tridinio  at 
much  irimetrie  be  the  orthorhombic ;  (2)  the  desire  to  promote  uniformity  in  the  lang^uage  of 
■denoe.  The  namea  employed  appear  to  be  the  best  that  have  been  proposed,  and  those  most 
generallj  used ;  and  henoe  those  that  have  the  best  daim  for  universal  adoption. 

A.  liometru  System,  2.  Some  of  the  simpler  isometric  forms  are  represented  in 
figures  1  to  50.  fig.  1,  a  cabe  (with  three  equal  axes) ;  2,  an  octahedron  (or  regu- 
lar octahedron) ;  3,  a  dodecahedron  (or  rhombic  dodecahedron) ;  4,  5,  combinatiOD 
of  cube  and  dodecahedron ;  6,  7,  cubo-octahedron ;  8,  combination  of  octahedron 
and  dodecahedron  (by  noting  the  lettering,  like  planes  being  lettered  alike  through- 
out, the  several  combinations  are  easily  read  on);  10,  a  trapezohedron  (24-faced 
solid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dodeca- 
hedron in  different  positions. 

3.  The  following  are  some  of  the  angles  among  isometric  forms ;  adjacent  planes 
aie  to  be  understood,  unless  it  is  stated  otherwise  : 

0  A  O=:90',  CI.  1  A  2-2=160'  32',  1 11.            M  A  f-2,  A,=143'  8',  f.  17. 

OA  1  =  126  16',  f.  6,  7.  1  A  H=1B7  25  «  A  *.2,  0,  =  143  8 

0  A  i=135,  £  4^  6.  1  A  3-3=160  30,  £  20.  f-2  A  i.2,  ov.  top,=126  52 

0  A  ».JJ=  1  A  t=169  49  i-2  A  *-3=171  62 

OAi-|  =  143  8  I  A  2=164  12,  £  24.  »-2  A  2-2=156  64 

0  A  H=14%  11  1  A  8=158  »-3  A  t-8,  A,=164  9,  £  18. 

0  A  »-}=141  20  1  A  8-}=167  46  *-8  A  t-3,  0,=126  62 

0A»-}  =  146  19  1  A  4-2=161  52  2  A  2,  A,  =  162  44,  £  25. 

0  A  1-2=163  26,  £  le;  17.  1  A  64=161  26  2  A  2,  B,=141  ^ 

OaH=166  48  lA7-i=I45  46  3A3,  A,=142  8 

0A».J=168  12  1aV-V=161  47  8A3,  B,  =  163  28^ 

0a»*8=]61  84  tAt'=120,  £3.  3-},  A, =158  18 

0  A  •4=-166  68  i  A  <,  ov.  top,=90  3-|,  B,=149 

OA*.6=168  41  iA*-}=173  39  .     8-|,  C,=168  18 

(?A»-40=178  34  »AH=ni  62  4-2,  A,=162  16 

C>aH  =  133  19  »  A  1-1=167  42  4-2,  B,  =  164  47^ 

OA  H  =  ^3«  45  «  Af-2=16l  H  t  21.                  4-2,  C,=144  3 

0  A  2-2=144  44,  £  9,  10.  f  A  t-f  =166  48  2-f,  A,=164  64^ 
On\'i=l60  80  iAi.3=153  26  2-|,  B,=136  24 
C?  A  8-3=164  46,  £  15.  <  A  <-4=149  2  2-|,  G,=164  64( 
OAi'^=Ul  15  ^Af-5=146  18  64,A,  =  152  20 
Oa|,  or.  1,  =  116  14  t  A  2-2=160  6-f,  B,=I60  32 
0A2,  *♦  =109  28,£23.  iA3-i=160  54  5-J,  C=152  20 
OAZ,  **  =108  16  i  A  3-8=148  31  74,  A, =168  47 
(?A2-}  =  ie4  46  <  A  4-1^=166  6  7-i,  B,=166  2 

C^  A  3-1  =  143  18,  £  26,  27.  <  A  64=162  68^  74,  G,=136  47 

£)  A  4.-^=150  48  <A  V.3=160  45  Hi  A,  =  163  49 

Oa  6-}=  147  41  2-2  A  2-2,  B,=131  49,  £  la  Hi  B,=  I67  ^ 

Of  7'}-lW  42  2-2  A  2-2,  C=146  27  Hi  G,  =  138  48 

0/  ^>^^  trl62  4  2-2  A  2-2,  ov.  top,  =  109  28  V-Vi  A,=166  5t 

1  AI  =  1(K»  28,£1  |Af,B,  =  136  48  V-V,  B,=162  7 
i  A  I.  t/>p,--  70  32  J  A  f,  C,=119  38  V^i  0,  =  140  9 
1  /  i  '  144  l4,tBu  8-3  A  8-3,  B,=144  64,  £  15.  4-t,  A,  =  147  48 
1/^4-144  15  3-3  A  8-3,  G,=  1 29  81  44,  B,=167  28 
t/U\^\4%M  44tA*.H,A,=121  43  44,  0,  =  164  8i 
|/H-^143II  i4f  A<4»,  0,=177  3f  6-iA,=162  20 
1 /^i..  149  U,t  12.  i4A»4,A,=127  34  5-S,  B,  =  160  32 
%/  i^^i     i%li  U  i4  A  *4«  C,=167  19  64,  C,  =  162  20 
1  '  ^<     r«<  54  H  A  i4,  A,=129  47  V-3,  A,  =  172  51 
I/M     \>4U  HaH,C,=168  44  V-3,  B,=154  S3 
t/ii^:nt4H  <-|A<-i,  A,=183  49  V-3|Q,=128  16 
I  /  fJ-.')«  41  <4  Ai-I,  C,=167  28 

>;^  A,  ^^  Cff  iboirey  wn  those  orer  the  edges  so  lettered  in  the  figure  tefened 

'  IW  eom^KNidiiig  edge^  in  related  forma. 

ft*  ^  ic»  4lP  leprcKnt  kemUudral  formsior  those  having  for  M>ni6  or  all  the 
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pltscs  half  tli«  MmiW  whicL  complete  symmetry  reqairea.  In  t  29  the  plane  1 
occurs  on  only  half  the  8  solid  angles,  sai.  31,  the  tetrahedron,  results  fiom  the 
extcDNoa  of  theae  planes ;  and  so  for  the  rest.  Fiffures  29  to  40  are  of  inclined 
hemiliedrons ;  and  41-49  o(  parallel  hemihedrons.  Some  of  the  angles  are  as  fol- 
:»«« ;  man;  are  the  same  as  for  the  preceding  forms. 


1=M'  38'.  £  31,31a. 

3JA3-3,  0,  =  134°  T 

i.3Ai.8,C,-10J'  37i' 

(.  A,=  lS3  39i 

8-  A3-I,  A.  =  1B8  18.  C39. 

WAi.*^  A,  =  iai  66 

8-  A3-i,  B.  =  110  fi5i 

i-4Ai-i,  C,  =  I08  36i 

I,A,=  152  U 

3-  AB-i,  0,-158  13 

4-2A4.2,  A,-12B  Ifi 

2,B,=90,C37a. 

4-  A4-2,  A.^162  16 

4-2A4.2,  B.  =  16*  474 

4-aA4.a,B,  =  124  61 

4-2A4-2,  0,-131  49 

3,B,=99« 

4.aA4-l,  C,=I14  3 

ft- 

A8-i,  A.-liB  23,  C 

R  B,=9S  11 

S- 

H  C  =  lflO  16 

B- 

A3-i,  0,=U1  47 

t-i,  Bi  =  l09  18,  f  34. 

^a\t-i, A,=ias  i%t.il,*i 

A6.J,  A,=il9  8* 

i>3,  o,=i4e  au 

^aAt-l,C,  =  118  36 

K- 

A6.|,  B,  =  160  31 

M,  B,=1S4  7 

MAM,A,=U3  S 

8- 

AM,  Q  =  131  6 

In  the  forms  ^,  i-2  (£  47),  t-S,  »-4,  A  is  the  angle  at  tha  longer  edge,  and  C 
tU  M  either  of  the  others. 
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BOA  Fig.  50  represents  a  common  twin  or  compound  crystal  in 

isometric  system ;  and  50a  illustrates  that  it  corresponds  to  an  ortar 
hedron  cut  across  the  middle  parallel  to  an  octahedral  face,  with  one 
half  revolved  60  or  180  degrees. 

B.  Tetraffonal  System,  (Also  called  Quadratic,  Pyramidal,  Monocti- 
metric,  Dimetric,  Zwei-und-einaxige.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (6)  are  equal,  being  the  diameters  or  diagonals  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral. 

6.  Owing  to  the  square  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4H3ided  pyramid,  and  those  of  the  tw^o 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planea 
on  the  same  angles,  with  shorter  oi^  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  Bubmultiple  of  a ;  as  ^,  •^,  etc.,  2a,  fa,  da,  etc. ;  and  the  planes  of  sacfa 
octahedrons  are  accordingly  lettered  1,  -)-,  i,  2,  |,  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  bat 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series  ; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
:,  initial  of  infinity.     Thus  ^»,  1h,  2-i,  3-i,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
arger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prism,  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again^ 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  i  or  /;  and  for  that  of  the  second  or  diametric,  w.  The  figures  on  pages  277, 
278,  are  examples  of  these  forms,  and  also  of  the  double  8-sided  pyramids  and  S-sidoii 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  i-i,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difference 
in  the  lettering,  that  0  in  the  cube  is  i4  in  the  square  prism ;  thus  O  a  f2  in  the  cube 
or  other  isometric  form  is  the  same  with  i4^i-2  m  the  tetragonal  system ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  i4.  A  line  drawn  vertically  on  the  plane  1-t  {t  260,  p.  277),  that  is,  at  risrht 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triangle,  the 
basal  side  of  which  triangle  is  parallel  to  a  Lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  taking 
6=unity,  a=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  i-» ;  and  therefore,  calling  this  supplement  S,  a=Uui  ^S^. 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  {S')  of  the 
angle  0 '  1,  by  the  equation  : 

a=tan  iSf' H-sec  46"* ;  whence  log  a=log  tan  S' — 10*1506160. 

G.  Hexagonal  System.  12.  This  system  differs  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  (fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry  of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  C  440,  p.  530 ;  t  527,  p.  627.  In  f.  B,  1  cor- 
responds to  a  hexagonal  pyramid  of  the  flindamental  series,  and  1-2,  |*2,  2-2,  to 
similar  pyramids  of  the  intermediate  series ;  /  is  the  hexagonal  prism  of  the  former 
iep.es,  and  t-2  that  of  the  intermediate  prbm.  /"a/=120%  /Ai.2=160%  t-2  Af-2, 
ov.  /,==120\ 

14.  In  the  Rhombohedral  section    if  the  system,  the  planes  1,  2,  8,  ^,  etc.,  are 
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pimes  of  rfaombobedroDS,  haring  for  the  TerUcal  axis  In,  9a,  3a,  ^,  ete.,  la 
being  the  value  of  the  axis  in  the  fundamental  rhombohedron,  (£)  (figs.,  p.  6).  The 
i2^t  of  a  rhombohedron  mentioned  is  always  that  over  a  terminal  edge,  as  that 
between  the  npper  planes  ,fi  of  figare  141,  p.  141.  Ongraduaily  shortening  the  rhom- 
bohedroQ  in  fig.  141,  it  may  become  ili,  ^R,  and  so  on,  till  the  length  becomes  0, 


lad  tbe  ihombohedron  is  redaced  to  a  flat  plane.  Hence,  sUiling  from  this  plane 
(which  coirespoads  to  the  basal  plane  of  the  rhombohedron  or  hexagonal  priam),  tbe 
rtianibohedTon  aa  it  elongates  reaches  the  foim  of  fig.  141  ;  and  continoing  the 
flongHtion,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  infinite, 
Did  ihe  rhombobedrOQ  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
cfpDimences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
pWes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
nibos  { — ).     The  planes 

0....i..l..2.../  (or    »)  ....— 2..— 1..— i....O, 
li«  in  a  single  vertical  zone.    figs.  660,  661,  p.  670,  represent  the  forms  B,  -},  -a, 
4, 4, 13. 

15,  The  value  of  the  vertical  axis  a  is  obtuned  from  the  supplement: 
or  OM-S  (S)  by  tbe  equation  a=ttai  S. 

Of  OAl    (5")  by  the  equation  a=t«n  S'-s-sec  30°. 

Tbe  latter  ^ves  log  a=log  tan  ,S'— 10-0624604. 

D.  Orthorhomhic  SytUm.  (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
Dnd-einaxige.)  16.  lu  the  Orthorhombic  system  the  three  axes  are  unequal  and  intei 
•ea  It  right  angles;  and  tbe  three  diametric  planes,  or 
UioM  containing  the  axes,  are  consequently  rectangular 
b  iotersection. 

The  aooezed  fignre  represents  a  rectangnlar  prism 
■ith  replaced  edges  and  angles. 

17.  a,  (,  e,  are  the  axes,  of  which  a  is  the  vertical,  b 
tti«  shorter  lateral  or  hraehydiagonai,  c  the  longer  lateral 
or  natrodiaffonoL  0  is  the  batal  plane  of  the  prism ; 
ii  the  larger  lateral  plane,  parallel  to  the  lonffer  lateral 
uii;  i4  the  smaller  lateral  plane,  parallel  to  the  thorter 
iaUraluia, 

18.  /  are  planes  on  the  edges  of  the  rectangnlar  prism, 
*liich  when  ext«nded  would  form  a  vertimi  rhombic 
Piuni,  having  its  axes  b  and  c  in  the  ratio  of  16 :  Ic. 
» ia  therefore  the  itntt  or  Jmtdamental  vtrlieal  priim. 

IS.  1-1  are  planes  parallel  U>  the  Itmgtr  lateral  axis, 
•nd  baring  for  the  axes  a,  (,  the  ratio  la  :  16;  extended 
ipianls  Uiey  form  a  dame  (so  named  from  domm,  a 
«iv»},  which  is  called  the  mexrodomt.    The  planes  l-I 
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in  a  similar  manner  form  wliat  is  called  a  brachydome^  they  being  parallel  to  lh< 
shorter  lateral  axis;  its  axes  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  dotnes 
Their  summit  angles  are  of  com'se  supplements  of  their  basal  angles  (or  those  ovei 
the  vertical  planes  i-i,  t-l). 

20.  If  the  axis  b=l ;  half  the  obtuse  angle  of  the  prism  /  be  called  JT;  half  the 
summit  angle  of  the  macrodome  1-i,  Y,  and  half  the  oasal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  c : 

a==cot  P=tan  Z.  c=tan  X. 
Further,  X=*-l  a /— 90'>  ;     F=0  a  l-i— W  ;  Z=t^  a  l.i_90\ 


20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  5,  c,  the  ratio  la  :  lb  :  Ic.  It  is  therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  £  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachydiagonal. 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebling  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
^ ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-i  or  2-T  ;  by 
halving  the  same,  the  dome  ^l  or  ^l,  and  so  on.  The  letter  »,  as  before  ejcpLiined, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  7,  tliat  it 
is  parallel  to  the  longer  lateral  axis ;  t,  that  it  is  parallel  to  the  shorter  lateral  axis 

t  or  /  alone,  or  as  the  initial  letter  in  a  symbol,  signifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  ^-i  is  parallel  both  to  tno  vertical  and  longer  lateral ;  i-i^ 
both  to  the  vertical  and  shorter  lateral. 

'J 2.  The  octahedrons  alluded  to  above  have  for  the  axes  6,  c,  the  ratio  16  :  Ic^ 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  lb  :  2c, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  da,  the  plane  is  3-2  ;  or  if  ^,  it  is  ^2.  So  for  the  ratio 
36  :  Ir;  if  the  vertical  axis  is  la,  the  octahedron  is  l-d;  or  if  2a,  it  is  2-3;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  1-3.  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thus  be  viewed  as  lying  in  vertical  zones,  a  different  zone  for 
every  ratio  of  the  lateral  axes  b  :  c.  Each  series,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  below  in  a  vertical  prism,  for  which  a 
b  infinite.  By  taking  the  planes  t-l,  i-l,  successively,  for  the  basal  plane  0,  tliere 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another ;  and  wherever  a  series  of  planes  exists  having 
such  parallel  mtersections,  the  series  is  called  a  zom. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  27,  35,  338)  consist  of  the 
vertical  zones  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  hori- 
zontal intersections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  m  a  zone,  subtracted  from  270°,  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  1-i,  2-i,  3*^ 
take  the  supplement  of  Oai^  (which,  if  Oa1-i  is  124%  equals  180"— 124''==56'); 
^^'^n  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supplement  of 
'  and  trebled  J  of  the  supplement  of  the  angle  of  0  '3-4.    The  same  for  the 
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plines  Ij  2,  dy  or  1-2, 2-3,  3-2,  and  so  on ;  and  if  i-l  be  made  the  base,  tbeu  in  the  same 
mAQiier  the  angles  may  be  calculated  for  similar  zones  of  planes  tenninating  in  i-l ;  oi 
if  i-i  be  made  the  base,  for  zones  of  planes  terminating  similarly  mii.  So  if  the 
aiisrles  are  given,  the  relations  of  the  axes  may  be  calculated  by  reversing  the  process 
24.  Making  the  brachydiagonal  &=anity  : 

a=±tan.  snppL  0  a  i{ ;  and  calling  the  aogle  /a  J,  over  f4,  X: 
e=dssiiX. 

K  Monoelinic  Sytiefn,  (Also  called  Hemiprismatic,  Clinorhombic,  Mouoclinohe- 
dral,  Zwei-and-eingliederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
rectaagolar,  and  one  is  oblique.  In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another ;  but  one  is  oblique  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 

26.  If  figure  £  on  pa^e  xxv  be  taken  as  representing  a  monoelinic  form  in  its 
Qsoal  position,  then  a  wm  be  the  vertical  axis ;  b  the  inclined  lateral,  called  the  clino- 
diagoial\  c  the  other  lateral,  called  the  orthodiagonal.  The  angle  a  a  6,  or  the 
inclination  of  the  vertical  axis,  is  called  the  angle  (7. 

27.  The  section  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  the  clino- 
diagonal  eection  ;  and  that  in  which  c  and  a  lie  is  the  orthodiagtmal  section.  The 
^Ttical  plane  «-i,  of  £  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
M ;  and  the  plane  i-{,  of  the  same  figure,  is  par^lel  to  the  clinodiagonal  section,  and 
is lettered  i-i.  The  angle  0 a »-»=(?,  or  the  inclination  of  the  vertical  axis;  while 
0    t4=90',  and  i-t  At-i=90'*.     The  clinodiagonal  section  is  the  plane  of  symmetry, 

28.  The  domes  having  the  planes  parallel  to  the  clinodiagonal  are  called  clinodom^s, 
aad  are  lettered  with  an  accent  over  the  i,  thus,  14  (14  in  f.  £),  2-i. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hemidomes,  the  planes  in  front  at 
topbeiug  unlike  in  inclination  those  in  tront  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  1-4, 
i-t,  etc;  the  other  is  opposite  the  obtuse,  and  is  lettered  -1-i,  -2-t,  etc. 

30.  The  octahedral  planes  are  all  hemioctahedral,  and  -f  and  —  are  used  in  the 
symbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  £, 
if  the  angle  between  the  upper  0  and  the  front  plane  t-t  is  obtuse,  then  the  upper 
psioes  1, 1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  4-1}  +  If 
^tten  usually  1,  ]. 

31.  If  the  clinodiagonal  fr=l ;  half  the  front  angle  of  the  prism  /  (over  i4)  be 
caDed  X,  half  the  summit  angle  of  the  clinodome  1-i,  X^ ;  the  supplement  of  i-t  a  i^ 
(=OAl-i — (?)  be  called  fi*  and  supplement  of  OAl-t  be  v;  and  C  be  used  as 
abo?e  explained ;  then, 

c=»in  C  tan  X,      a=c-^  sin  C  tan  X=sin  v  -r  sin  ,/A==sin  ( C — fx)  ~  sin  jx. 

F.  Triclimc  System.  (Also  called  Doubly  Oblique,  Tetartoprismatic,  Anorthic,  Ein- 
jUKkiogliederige.)  32.  The  three  axes  are  unequal,  and  obliquely  and  unequally 
incfined.  Angles  of  90°  and  135**  are  not  met  with  in  Triclinic  crystals.  Examples, 
V^es  on  pp.  297,  ^38,  349. 

33.  The  crystallographic  symbols  used  in  this  work  are  essentially  those  of  Nau- 
^^^taim,  the  author  of  the  system  of  crystallography  which  is  followed.  The  only  dif- 
ference is  that  t,  the  initial  of  infinity,  is  substituted  for  the  symbol  ao,  and  the  P  ia 
dropped,  it  being  in  almost  all  cases  unessential.  Thus,  P,  2P,  4/^2,  ooPoo, 
*A  0D-P2,  3?2,  of  ^aumann,  are  P  or  1,  2,  4-2,  i-i,  »  (or  /),  »-2,  3-2,  of  this  work. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  H,  2Ej  3i2,  i^,  2i2*, 
^f  Naumann,  are  here  written,  i?,  2,  3,  1',  2'.  Moreover  0  or  o  is  written  for  the 
ba$al  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati- 
<^j  of  no  importance. 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  thii 
work.    The  axes  are  lettered  a,  6,  c,  in  different  systems,  except  in  that  of  Miller  (or 
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properly  WhewelFs),  who  naes  the  letters  h,  /,  k,  as  *'  indices  "  referring  ti>  the  axes 
in  tne  order  here  written  : 

YertlcaL  Brachydiagonal.  ICacrodia^onal 

In  this  wor^  a  h  e 

In  Naumann  a  c  b 

In  Weiss  and  Rose  c  a  b 

In  Miller  k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  b=c.    In  the  mono- 
clinic  : 

YertlcaL  Clinodiagonal.  OrtkodiagoDal. 

Nanmann  and  this  work  a  b  c 

Weiss  and  Rose  e  a  b 

Miller  k  I  h 

The  following  are  convenient  simple  roles  for  nse  in  connection  with  crystallo- 
graphic  measurements  and  calculations : 

35.  If  a  plane,  p,  replaces  the  edge  between  any  other  two, «,  <,  making  parallel 
intersections,  the  sum  of  the  angles  between  p  and  the  two  planes  «,  t,  equals  1 80 
plus  the  inclination  of  8  on  t  If  the  planes  9,  <,  meet  at  90°,  the  sum  of  these 
angles  equals  ISO^'-f  00°==270'' ;  and  if  the  angles  are  equal,  each  is  135** ;  if  the 
planes  «,  ^  meet  at  110%  the  sum  of  the  two  angles  equals  180*'  +  110*'==290*' ;  and 
if  one  is  130°,  the  other  will  be  160°. 

36.  On  p.  xxvi,  the  relation  between  the  symbols  and  the  tangents  of  the  incliDa- 
tions  of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  saTue 
method  holds  for  all  vertical  zones  in  the  tetragonal  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  i4  ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  fiice  i-i,  that  is  the  zone  of  cli no- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemioctahedrons ; 
dlso  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  of  A  /it  of  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  212,  the  reciprocals  are  ^,  1,  ^,  the  last  ^  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1:1:^,  whence  the  symbo 
^ ;  or  315  becomes  i,  1,  ^i  or  1, 3,  | ;  whence  f-Z ;  and  in  the  orthorhombic  system 
the  3  in  ^-3  would  have  tne  short  mark,  or  be  written  |-ft ;  while  135  would  give 
the  symbol  |-8. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  right  angles  to)  the  alternate  faces  of  the  pyramid ;  they  are  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  tne  rhombohedral  ed£^. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  tlie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  lands,  B  and  -B  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec- 
tions, the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  ft,  c,  of  any  plane  in  the  hexagonal  system  of  Nanmann^  have  the  fol 
(owing  values  in  terms  of  hk  I  of  Miller  :* 

^  Furnished  the  author  for  this  place  by  Pro£  J.  P.  Oooke,  of  Harvard. 
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1       ^871  +  2  cosy)  1_  1^ 

ATA+iV    2(1— C087)  ^-l—k  ^^l—h 

Bnt  in  using  these  equations  strict  attention  most  be  paid  to  the  signs,  as  \t  illusi 
ti.^ted  in  tbe  examples  below.  The  ande  y  is  the  angle  between  the  axes  in  ALller'e 
fr\ftom,  which  equals  the  Cacial  angle  of  the  rhomb  face  at  the  vertex  of  the  rhomb o- 
lie<iroD  ^ 

The  equationa  give  the  true  ratios  of  Naumann's  axes ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
u>ed  in  Naumann's  symbol,  llie  second  member  in  the  equation  for  a  gives  the 
length  of  the  axis  ma  in  any  form  ;  the  first  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a. 

"Rio  foQowing  are  some  examples: 

Id  f.  564  (pw  67  2  X  plane  H^  which  is  100  of  Miller,  gives,  on  fiubBtitating  the  values  otiiklj  and 
working  tiie  eqaatiooa,  a:b:  e=l  :i  (infinity) :  ~1.  The  parameters  of  the  plane  in  Naumann's 
ET^tem  for  the  vertical  and  three  lateral  axes  are  1:1:1  :  t. 

ILe  plane  t,  to  the  rights  is  2TT  of  Miller ;  whence  a :  6  :  c=» :  i  :  -3,  which,  since  a  and  b  arc 
i^'.i  iofiniij,  is  equivalent  to  »  :  t  :  -1. 

The  plane  -i,  to  the  rights  is  iTi  of  Miller;  whence  a  :  &  :  e=l  :  i  :  t=2  :  1  : « ;  the  Nau* 
3UCC  ratio  for  this  plane  is  1  :  1  :  1  :  i. 

PUne  -^  is  332  of  Miller ;  whence  a:b  :  c=i  :  i  :  -i=}  :  -1  :  -1. 

Tjf:  left  upper  plane  1*  is  20T  in  Miller;  whence  a  :  b  :  c=l  :  -1  :  -i=3  :  -3  :  -1,  giving  the 
Niamsnn  Bymbol  3-3,  from  which  comes  its  equivalent  scalenohedral  symbol  1'. 

Toe  left  upper  plane  i*  is  Miller's  31i» ;  whence  a  :b  i  c=i  :  -1  :  -^=1 :  -3  :  -1 ;  giving  the 
Vaiinaiia  symbol  f-3,  and  its  equivalent  ^\ 

Tbe  right  upper  of  the  two  adjoining  planes,  ^  in  f.  564,  is  301  of  Miller ;  whence  a  :b  :  c=: 
i :  I :  -^.  This  is  apparently  a  different  result  from  the  last  But  calculating  the  length  of  the 
icurth  of  Naumann's  parameters,  it  gives  A=n-j-(n— l)=^-*-(-i— 1)=^,  from  which  it  follows 
tjii  the  parameters  of  the  plane  are  ^ :  1 :  ^:  -It  au^  oi^  calculating  the  fourth  parameter  iu 
tsa  preceidiog^  -^  would  be  obtained,  proving  ^t  both  are  reaUy  the  same  plane. 

5.   NOMSNOLATURB. 

1.  Th«  termination  iies  or  itis  (the  original  of  ite)  was  used,  according  to  system, 
■mong  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  i1 
lieiog  oue  of  the  regular  Greek  sufiELxes.  It  was  added  (as  ite  in  these  recent  lim  es) 
to  the  word  signifying  a  quality j  constituent,  use,  or  locality  of  the  stone. 

Some  of  the  examples  are:  Hcematites,  from  the  red  color  of  the  powder 
C^ioriiw,  from  tbe  green  color ;  Steatites,  from  the  greasy  feel ;  Dendritis,  from  a 
resemblance  to  a  tree  or  branch ;  Alabastritis,  for  the  stone  out  of  which  a  vase 
called  an  alabastron  was  made ;  Balanites,  from  the  word  for  touchstone ;  Siderites, 
fri^m  the  word  for  iron;  Argyritis^  from  the  Greek  for  silver;  Syenitis,  from  the 
locality^  Syene  in  Egypt ;  Memphitis,  for  a  marble  from  Memphis  in  Egypt. 

2.  Tbe  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons, 

^«raer  appears  to  have  been  the  first  to  introduce  personal  names  into  mmeralogy.  The 
^rlidst  example,  as  far  as  ascertained,  was  his  naming  what  von  Bom  had  called  Green  Mica 
I  *ica  firidis),  Torberite,  after  its  investigator,  the  chemist  Torber  Bergmann  (more  correctly  written 
T^HentOc  by  some  mineralogists  of  last  century,  as  Bergmann  wrote  his  name  in  Latin,  the 
^o^nage  of  his  scientific  works.  Torbemus  Bergmann).  The  name  encountered  objections ;  and 
>^  erner,  in  view  of  Berginann's  announcement  (after  some  incorrect  trials)  that  the  mineral  was 
acoppo  ore,  substituted  in  1789  the  name  ChakoliU.  He,  however,  immediately  afterward  (early 
^neO)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  speciea 
Wftife  and  Wiiherite,  the  former  aSter  Ool.  Prehn,  the  discoverer,  and  the  latter  after  Dr. 
^  iiiseriDg.  the  discoverer  and  analyst  of  the  species.  The  same^year  Estner,  a  mineralogist  of 
>  teoaa,  i&iiied  a  pamphlet  against  the  Werner  school  with  the  title  "Freymiithige  GedankeD 
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uber  Herm  Inspector  Werner's  yerbeesemnffen  in  der  IGneralogie  "  etc.  (64  pp.  16mo,  1790),  h 
which  he  makes  light  of  Werner's  labors  in  the  sdenoe,  and  under  the  head  of  Ptehniie  ridical  -m 
this  method  of  creating  a  paternity,  and  providing  the  diildless  with  children  to  hand  down  thei 
names  to  posterity  (p.  25).  Such  names  were,  however,  too  easily  mada  too  pleasant,  as  i 
general  thing,  to  give  and  receive,  and  withal  too  firee  from  real  objection,  to  be  thus  stopped  oft 
and  they  have  since  become  numerous,  even  Vienna  contributing  her  Aill  share  towaitl  ihov 
multiplication. 

As  Q  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  his  chalcoliU  was  an  ore  of  uranium  with  but  little  copper,  instead  of  n 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  OranglimTner 
(Uranium  mica);  and  Earsten,  in  his  reply  to  Abb^  Estner  (Berlin,  1793,  80  pp.  12mo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  oould  never  turn  out  erroneous  in  signification. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  class  of  names  (Bergm.  J.,  L 
108,  1790),  mentions  the  case  of  Obsidian  (more  properly  Ofman)  as  a  precedent  from  Fliny,  Obsian 
being,  as  Pliny  states,  the  reported  discoverer  of  the  substance  in  Ethiopia.  But  thi9  is  not 
strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive,  but  as  an  adjective ;  the  minerai 
was  not  Obsian^  but  Obsian  glass  or  Obsian  sUme;  vHrum  obsianum^  lapis  o&nanttf,  and  obsiarta 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  iie  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  dbsianws. 
Names  of  persons  ending  in  an  (as  Octavian,  Tertullian)  were  common  among  the  Bomans ;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origiD  of  this  termination  ite^  its  adoption  for  most  of  the  names 
in  modem  mineralogy,  its  distinccive  character  and  convenient  application,  make  it 
evidently  the  true  basis  for  nniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  nsed,  it  should  be  so  only  under 
system ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 
species,  and  be  invariably  employed  for  the  names  in  that  group ;  and  its  use 
should  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 

As  a  matter  of  fiACt,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine ;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
80  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  he 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  Quartz^  Garnet^  Gypsum,  Realgar^  Orpiment,  with  the  names 
of  the  metals  and  gems,  which  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar,  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fluorite  last  century  by  Napione.  Blende,  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 
place  with  some  mineralogists  to  Sphalerite,  a  name  proposed  b^  Haidinger  (because 
blende  was  applied  also  to  other  species)  in  1846,  and  signifying  dS^eption,  like 
Blende.  Galena  was  written  Galenite  by  von  EobeU  some  years  since.  Orthoclase, 
Loxoclase,  Oligoclase  might  bo  rightly  lengthened  to  OrthocUmte,  etc.  But  the 
termination  eUue  (from  the  Greek  ior- fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 
group.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examples  will 
be  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  mhierals  was  taking  shape,  and  progresi 
in  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  thr 
.nduenoo  of  IJnnffius,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  tb« 
Jiflnenoe  of  Cronstedt  and  Berg^mann,  luimes  expressive  of  chemical  composition,  as  far  as  it  waii 
ascertained ;  and  the  two  methods  have  had  their  advocates  till  late  in  the  present  century.   Bui 
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II  Ihe  same  time,  the  neoesstty  of  ringle  names  was  Tecogmzed  bj  most  of  the  earlj  mineralo> 
gists ;  and  in  the  spirit  of  tbe  STStem  which  had  made  its  appearanoe  among  the  Greeks  and 
Romans  oat  of  the  genius  of  the  Greek  language,  thej  almost  uniformly  adopted  for  the  ne^ 
QAmes  the  termination  tie. 

Thus  wehaTo  from  Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora 
dte,  Augite,  Pistadte,  Hnite,  Aragonite.  Apatite,  Leucite,  Gyanite  (Kyanite) ;  and  from  other  sources 
h  the  same  century,  Zeolite,  Actinolite,  Tremolite,  Cocoolite,  Arendalite,  Balkalite,  Melanite, 
StauroUte,  Lepidolite,  Cryolite,  ChiastoUte,  CoUyrite,  Agahnatolite,  Sommite,  Morozite,  Pharmaco* 
lite,  StroDtlanite,  Delphinite,  Titanite,  Ceylanite,  Gadolinite,  Bubellite,  Sahh'te,  Wemerite,  Scapo- 
iiie.  Mellite,  etc. 

Tbe  termination  tne  was  also  adopted  for  a  few  names,  as  Tourmaline,  Olivine,  Mascagume, 
Serpentine ;  and  an  in  Yesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
Lated  in  ite, 

WiOi  the  opening  of  the  present  century  (in  180 IX  Haiiy  came  forward  with  his  groat  work  on 
Crystallography,  aud  in  it  he  brought  out  a  variety  of  new  names  that  defy  all  system,  having 
Qothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
anity  of  law  whidi  he  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  his  oames  the  foUowing  terminations : 

ase,  in  Cjrmophane :  oMj  in  Eudase,  Idocrase,  Anatase,  Dioptase ;  cutey  in  Pleonaste ;  age^  in 
Diallage ;  ena,  in  Disthene,  Sphene ;  gene^  in  Amphigene ;  ide,  in  Staurotide ;  ime,  in  Analcime ; 
oL'm  Amphibole ;  ome^  in  Aplome,  Harmotome ;  oae,  in  Orthose ;  oie^  in  Actinote,  Epidote ;  yre, 
in  Dipyre ;  ype,  in  Mesotype.  And  the  true  mineralogical  termination  Ue  he  admitted  only  in  the 
few  luUowing :  Aximte,  Moionite,  Pycnite,  Stilbite,  Grammatite. 

Hauj  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoveries  in  crys- 
tallography, and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that  his 
sases  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the  limits 
Oi  Fnmoe,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
W^mer'A  names  were  among  the  rejected ;  and  a  break  was  thus  oocasioned  between  Grerman 
ifli  French  miuerak^,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  8*ibaitutea  among  Haiiy's  names  in  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol* 
krving: 
Amphibole,  for  HornbleTtde  of  last  century  and  earlier. 
Orthose.  for  Fhldspar. 

Pyroxene,  for  AugiU  of  Werner,  and  VolcaniU  of  Delam^therie,    [Delam^therie  was  a  contem- 
porary of  Haiiy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez^s  Manuel  du  Jiineralogiste 
(a  U:r  Bergmann's  Sciagraphia) ;  in  1797,  of  an  ambitious  speculative  work  entitled  Thhrie  de  la 
ftTe,  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  18 11,  1812,  of 
l^tmdtMtntrcUogie^  in  2  vols.,  and  for  a  number  of  years  priocipal  editor  of  the  JfJwnuiL  de  Phy- 
<i^.    He  gave  offence  to  Hauy  by  some  of  his  early  pubUcations.     Haiiy^s  mineral  Euclase  is 
described  in  full  by  Delam^therie  in  the  JouryaoU  de  Physique  for  1792  (some  years  in  advance  of 
HiQy's  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy ;  but  five  yearr 
later,  in  bis  Theorie  de  la  Tare,  he  mserts  the  species  with  full  credit  to  Haiiy.] 
Cymophane,  for  Chryaoberyl  of  Werner. 
Idocrase,  for  Vesuvian  of  Werner. 
Pleonaste.  for  Ceylaniie  of  Delametherie. 
Disthene,  for  Oycmite  of  Werner. 

A^taae,  for  Ortahedrite  of  de  Saussure,  and  OiaanUe  of  Delametherie. 
^ene^-ror  THanUe  of  Klaproth. 
Nephelioe,  for  Sommite  of  Delametherie. 
Triphane,  for  Spodumene  of  d'Andrada. 
impMgene,  for  Leucite  of  Werner. 

Actiztoie,  for  AcHnoliU  of  Kirwan,  ddd  ZUUrOiite  of  Delametherie. 

Epidote,  for  Thallite  of  Delametherie,  Debphinite  of  de  Saussure,  and  Arendalite  of  Earsten 
Aziiiite,  for  Yanoliie  of  Delametherie. 
Harmotome,  for  Andareolite  of  Delametherie. 
Grammatite,  for  TremoUU  of  Pinu 

Btaorotide,  for  Stauroliie  of  Delametherie,  and  GrenaUte  of  de  Saussure. 
-^d.  later,  PairanUiiney  for  SeapoUle  of  d'Andrada,  and  Rapidolile  of  Abildgaard. 
Part  of  the  changes  were  made  with  good  reason ;  but  others  were  wholly  unneoessaiy 
Uauy  was  opposed  to  names  from  localities,  and  hence  several  of  the  displacements.  He  objecved 
uto  to  names  based  on  variable  characters,  and  characters  not  confined  to  the  species.  Morec^'or, 
as  bw  pupflj  laicaa,  observes  (in  giving  reasons  for  rejecting  the  name  Scapo  file  and  substitutlnj) 
f<w««tti»e),  **le  vice  dn  mot  /ite,  qui  s'apprique  k  toutes  les  pierres,  ne  pouvoient  plus  conveaii 
^  tttte  eabstance  du  moment  od  elle  serott  reoonnue  pour  un  esp^K^**    Haiiy's  own  names  are 
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remarkable,  in  general,  for  their  indeflniteness  of  aignlfioation,  which  makes  them  etymoIogicaJh 
nearly  aa  good  for  one  mineral  as  another,  and  very  bad  for  almost  none ;  as.  for  example,  J>Uu^ 
iage,  which  is  fr(»n  the  Greek  for  difference;  AnaUdme^  from  toeakneee  in  Greek;  Orihosej  from 
sirai^hi  in  Greek ;  Epidote.  from  increase  in  Greek ;  Anatcue^  from  erection  iu  Greek,  interpreted 
by  him  as  equivalent  to  icngih;  Idocraee,  from  laee  mixture  in  Greek,  eta  His  name  Pyroxene^ 
which  he  defines  hoU  ou  eiranger  dana  le  domaine  du  feu^  is  an  unfortunate  exception,  as  often 
remarked,  the  mineral  being  the  most  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find- 
ing occasion  to  name  various  mineral  species  which  till  then  had  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  liis  work  we  filnd  the  termination,  ese,  in 
Apherese,  Aphanese,  Neoctese,  Aoerdese,  Mimetese ;  iae,  in  Leberkise,  Sperkise.  Harkise  (oulj 
German  words  GiJlicized) ;  Melaconise,  Zinconise,  Crocoise,  Stibiconise,  Uraconise ;  ose,  in  Argj- 
rose,  Argyrythrose,  Psaturose,  Aphthalose,  Khodalose,  Siderose,  Klasmose,  Exanthalose,  Cyacose, 
Melinose,  Disomose ;  ase^  in  Neoptase,  Discrase ;  ime^  in  Tpoleime ;  e^  in  Exitele ;  while  Damea 
ending  in  ine  are  greatly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  the  termiiia- 
tion  tie.  Breithaupt  has  been  somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sard!- 
nian,  Asbolan,  etc. ;  his  Castor  and  Pollux ;  Glaucodot,  Homiohlin,  Orthoclase,  Xanthocon,  etc. ; 
still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Hudinger's  many  namea 
are  always  right  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  tie  is  added  to  the 
eenitive  form  aner  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  thiXag  makes  jx^Xavo^  [melanos)  in  the  genitive,  and  gives  the  name 
melanite.    The  Greek  language  is  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  the  compound^  provided  the  second  word  begins  with  a  vowel ; 
if  not,  the  letter  o  is  inserted.  Thus,  from  'tup,  genitive  trupig  (puros),  and  cpBog 
(orthos),  comes  pyrorthite  ;  and  from  the  same  and  f ivop  (xenos)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla- 
ble, and  when  done  with  judgment  it  is  not  objectionable ;  thus  melaconite  has  been 
accepted  in  place  of  melanoconite.  But  magnoferriie  (as  if  from  the  Latin  magnus^ 
great,  and  ferrum,  iron),  for  a  compound  of  mtignesia  and  iron,  ox  calcimangite  for  one 
containing  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  {k)  becomes  c,  and 
.ne  u  (m)  becomes  y, 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  iU 
to  proper  names  in  modem  languages  (names  of  places,  persons,  etc.),  or  names  of 
cluu*acteristic  chemical  constituents,  is  allowable ;  but  ma^ng  this  or  any  other  sylla- 
ble a  suffix  to  common  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable ;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modem  language  are  intolerable. 

12.  Law  of  Prwrity,  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

18.  Limitations  of  the  Law  of  Priority,  The  following  are  cases  in  which  a  name 
having  pricmty  may  properly  be  set  aside : 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  of 
^rlier  date. 

6.  When  it  is  glaringly  &lse  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black ;  e.  ^.,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine- 
ral is  made  to  be  ashen ;  e.  g,,  Melinophane  ^p.  263). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine* 
nd  by  means  of  it  is  impossible ;  and  in  consequence,  and  because  also  of  the  rarity 
of  specimens,  the  same  species  is  described   under  another  name  without  th^ 


INTEODTTOnOlf 

floscriber's  knowledge  of  the  mineral  beanng  the  former  name.  When,  on  the  con- 
trarr,  a  badly  described  but  well-known  old  mineral  is  redcscribed  correctly,  there 
L<i  no  propriety  in  the  new  describer  changing  the  old  name. 

AcoordiD^  to  this  canon  it  might  seem  right  that  the  name  Emerylite  should  have  been  substl- 
M:e<i  for  MargarUe  (p.  506).  Tot  margarite,  though  mcorrectly  described,  was  a  species  weU 
• ':  jwD  in  cabinets,  and  Dr.  Smith  manifested  his  appreciation  of  the  true  interests  of  science— 
ij-  end  of  all  canons — ^in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  research 
'l&  identity  of  his  species  with  mai^garite. 

^  AVhen  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thop 
Sagenik  was  properly  set  aside  for  RutUe  (p.  159). 

/.  When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
left  to  retain  its  original  name ;  particularly  where  this  and  other  varieties  of  the 
<pecie^  introduced  originally  as  separate  species,  are  afterwards  shown  by  investiga 
ti'^Q  tc  oelong  to  a  common  species.  Thus,  the  earlier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  HaUy's  later  name  Pyroxene  accepted  for 
the  irroup,  as  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Mica^  Chlorite, 

k  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together :  as  when 
the  terminal  «  of  a  Greek  word  is  retained  in  the  derivative ;  e.  g.,  apJianese  from 
'^vrc ;  MeUuomse  from  the  Greek  for  hlach  and  xovij ;  Rhodalose  from  the  Greek 
for  roie<olored  and  a\os  (halos),  the  genitive  of  aX^,  salt.  The  last  word  is  bad 
Doi  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
d.  .Vlso  Siderose  (spathic  iron),  Argyrose  (silver  glance),  Chalcosine  (copper  glance), 
from,  respectively,  (fi^Tjpoj,  ap7upoj,p(aXxoj.  The  ancient  Greeks  showed  us  how  the 
lierivatives  from  these  words  should  terminate  by  writing  them  Sideritis^  Argy- 
rifis,  Chalcitis. 

lenorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
uii'ier  any  law  of  priority. 

t.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Harkise, 
tr  im  the  Crerman  Haarkies  (hair  pyrites) ;  Kupaphrite,  from  the  German  ITup/er- 
f^hanm  ;  Bleinierite^  from  the  German  Blet-Niere. 

j'  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
sp-edes  has  become  intimately  incorporated  with  the  structure  of  the  science,  or 
^ith  the  nomenclature  of  rocks.  Thus,  although  Tkallite  and  Delphinite  ante- 
'iate  Epidote,  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  Bpeciea^  is  strong.  But  with  regard  to  names  introduced  for  well-known  old  species  to 
replace  evlier  chemical  or  provincial  names,  the  claim  is  feebler ;  and  if  the  names  are  not  strictly 
ac^wding  to  mle,  or  are  unsatisfactory  in  mode  of  publication,  they  may  be  more  freely  modiflod, 
2^»br(»Tiafted  if  desirable,  or  rejected  altogether.  Prof.  Chapman's  "  Practical  Mineralogy,"  pub- 
li-^bed  in  England  in  1 843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  embar- 
r^ssmeai  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
sa  engineer,  and  '*  a  very  young  man  ") ;  it  was  small,  of  limited  circulation,  and  practical  in  its 
'jj>?ct,  and  therefore  one  in  which  new  names  for  old  species  would  not  naturally  be  looked  for.  Il 
1^45,  Haidinger,  then  already  a  veteran  in  the  science,  the  author  of  several  works  on  mineralogy, 
M  of  anmerons  researches  in  its  various  departments,  issued  his  ''  Handbuch,"  in  which  also  a 
Daipber  of  old  species  were  provided  with  mineralogical  names.  Through  Chapman's  publication 
H-jidinger*!  BreithaupUte  is  anticipated  two  years  by  Chapman's  HarimannUe ;  his  Freieslebeniie^ 
•ythe  litter's  Donae(MrgyriU ;  his  ChratnUe,  by  the  latter's  Ckromoferrite ;  his  CuprUtf  by  Ruberit?; 
^^dO(XL  Chapman's  names  have  ever  since  remained  unknown  or  forgotten ;  while  Haidiuger'a 
uave  had  general  aooeptance  among  the  mineralogists  of  Europe,  and  arc  now  the  current  names. 
l(  fias  seemed  that»  after  so  long  a  period  of  oblivion,  it  would  be  doing  no  good  to  sdenoe  to  di9 
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place  the  latter,  and  a  useless  endeayor  to  attempt  it    The  la  er  English  Ifineraiogles  of  NiocXi 
(1949),  Brooke  &  Miller  (1862),  and  Greg  &  Lettsom  (1858),  contain  none  of  Chapman's  names. 

k.  Where  the  adopted  syBtem  of  nomenclature  in  the  science  is  not  conformed 
to.  In  accordance  with  this  last  principle,  the  author,  helieving  that  the  system 
demands  that  the  names  of  species  should  have  as  far  as  possible,  as  above  explained, 
the  common  termination  ite,  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  those  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  Dwryte^  Euryte^  Tonalyte,  The  y  is  already  in  the  name  Trachyte,  The 
author  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  ^miliar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  EobelL 

6.   BiBLIOOSAPHY. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  in 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  abbreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  in 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  ^some  of  which  are  in  the  titles  and  other" 
in  the  observations  on  minerals^,  are  as  follows : 

Abbreviated  words, — Am.^  American  ;  Can,^  Canada ;  C%.,  Chemistry,  Chemical, 
Chemie,  Chimie ;  Fr.,  French ;  O,^  Geological,  Geology,  Geologic,  Geologischen  ; 
Germ.^  German  ;  t/l.  Journal ;  JT,  Mines ;  Min.,  Mineralogy,  Mineral ogie,  Mineralo< 
gk^al ;  pt.,  in  part ;  Q.,  Quarteriy  ;  Sc.^  SH.j  Science ;  Soc.,  Society ;  ZS,j  Zeitschrift. 

Abbreviated  names  of  the  United  States. — Ala.,  Alabama ;  Ark.,  Arkansas ;  CaL, 
California ;  Ct.,  Conn.,  Connecticut ;  Del.,  Delaware ;  Ga.,  Georgia ;  HI.,  Illinois ; 
Ind.,  Indiana;  Kan.,  Kansas;  ATy.,  Kentucky  ;  Me.,  Maine;  Mass.,  Massachusetts ; 
Md.,  Maryland ;  Mich.,  Michigan ;  Minn.,  Minnesota ;  Miss.,  Mississippi ;  Mo., 
Missouri ;  ^.  Car.,  North  Carolina ;  iV^.  Jff.,  JV.  Hamp.,  New  Hampshire ;  N.  J., 
New  Jersey;  N.  Y„  New  York;  0.,  Ohio;  Penn.,  Pennsylvania;  R.  I.,  Hhode 
Island ;  8.  Car.,  South  Carolina ;  Tenn.,  Tennessee ;   Va.,  Virginia ;  Vt.,  Vermont. 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts:  I.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
Societies ;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  uniformity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followed.     For  the  prominent  journals,  and  the  serials  of  some  societies,  the  tim 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  fiv 
years,  is  stated.* 

*  A  very  useful  table,  giving  the  date  of  publication  of  each  volume  of  the  journals  here  referred 
IL  miidit  easily  be  oonstructed  from  the  facts  stated.    It  may  be  made  on  paper  ruled  in  squares. 
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1.  Periodicals  not  issued  by  Scientific  Societies. 

m 

AfiL,  or  Afhandl,  Afhandlingar  i  Fisik,  Kemi  och  Mineral  ogie,  etc.,  utgifhe  af  Hisinger  A 
BeneUus.     Vol  1,  1806;  -J,  '07;  3,  '10:  4,  '15;  6,  6.  '18 

Am.  J.  8cL  Aznerican  Journal  of  Science  ana  Arts,  let  series,  60  vols.,  8vo ;  conducted  by  B 
SDiman,  1818-1839  •  with  B.  SiJliman,  Jr.,  fh>m  1840.  Four  numbers  to  vol  1,  and  two  tc 
subseqnent  vols.  VoL  1,  No.  1,  Aug.,  1818;  No.  2,  Jan., '19;  No.  3,  Mar., '19;  No.  4 
June,  *19 ;  vol  2,  Ap.,  Nov^  '20:  8,  Feb.,  May,  '21 ;  4,  Oct,  Feb.,  '21,  '22;  6,  June,  Sept. 
"22;  6,  Jan.,  May,  '23;  7,  Nov.,  Feb.,  '23,  '24;  8,  May.  Aug.,  '24;  9,  Feb.,  June,  'lo;  lO, 
Oct,  Fteb.,  '26,  '26;  11,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sopt,  Dec.,  '27;  afterward 
regularly  on  the  first  of  April,  July,  Oct,  Jan. ;  vols.  14,  16,  in  '28,  '28-'29 ;  24,  25,  in  '33, 
'33-'jJ4;  34,  S6,  in  '38,  '38-'39;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  in '89;  38, 
39,  in  '40 ;  4^,  49,  in  '50 ;  50,  Index  volume. 

2d  ser.,  by  the  same  and  James  D.  Dana,  until  1866,  after  which,  by  B.  Silliman  and 
James  D.  Dana;  from  1851,  aided  by  A  Gray  and  W.  Gibbs;  '53  to  '66,  by  L.  Agassiz; 
from  '63,  by  G.  J.  Brash  and  S.  VT.  Johnson ;  from  '64,  by  H.  A  Newton.  2  vols  ann. ; 
1,  2,  1846;  11,  12,  '51 ;  21,  22,  '56;  «1,  32,  '61 ;  41,  42,  '66;  whence,  49,  60,  1870.  Aa 
index  to  10  vols,  in  each  vols.  10,  20,  30,  etc. 

Azm.  Ch.  Anuales  de  Chemie.  8vo,  Paris,  vols.  1-3, 1789 ;  4-7.  '90 ;  8-1 1,  '91 ;  12-16.  '92 ;  1»- 
18,'93;  19-24,'97;  25-27, '98;  28-31,  '99;  then  regularly  4  v.  ann. ;  82-35,  1800;  62- 
55,  '05 ;  72-75,  '10 ;  92-95,  96,  '15,  an  Index  to  vols.  31  to  60  inclusive.  Continued  in  tha 
Ann.  Oh,  Phj's.  (q.  v.). 

Aao.  CAi.  Phaxm.  Annalen  der  Chemie  und  Pharmacie;  by  Wohler  and  Liebig;  trom  vol.  77, 
by  Wuhler,  Liebig,  and  Kopp,  and  called  new  series.  8vo,  Leipzig  and  Heidelberg,  4  vols, 
ann.  Vol.  1-4,  1832;  13-lH,  *35;  3:5-86,  '40;  53-56,  '45;  73-76,  '50;  93-96,  '55;  113- 
116,  '60;  133-136.  '65;  163-156,  '70.  Supple mentband,  1,  1861;  2,  '62,  '63;  3,  '61;  4, 
'65,*66. 
Abb.  Ch.  Phyi.  Annales  de  Chemie  et  de  Physique ;  at  first  by  Gay  Lussac  et  Arago.  8vo, 
Paris;  3  vols.ann.;  1-3,  1816;  16-18,  '21;  31-33,  '26;  46-48, '31;  61-6S,  '36;  73-75, 
'40.  Vols.  67-76  made  2d  ser.,  and  numbered  1-9.  3d  ser..  1-8,  '41;  16-18,  '46;  31- 
33,  '51  ;  46-48,  '56;  61-63,  '61;  67-69,  '63.     4th  ser.,  1-3,  lfi64;   16-18,  '69. 

Aim.  d.BS.    Annales  des  Mines.    8vo,  Paria.     Begun  in  1816  as  sequel  to  Journal  des  Mines; 
1  voL  a  year  until  1825,  and  subsequently  2  vols,  a  year.    Vol  1,  1816;  6,  '21;  10,  11, 
'26;  12,  13,  '2rt.    2d  ser,  1,  2,  '27;  9,  10,  '31.     3d  ser.,  1,  2,  '32;   19,  20,  '41.    4th  ser^ 
1,  2,  =42;    19,  20,  '61.     6th  ser.,  1,  2,  '52;  19,  20,  '61.     6th  ser.,  1,  2,  '62. 
A5^.  Mr&  d'Hibt.  Nat.    Annales  du  Museum  d'histoire  naturello  par  les  Professeurs  de  oet 
^tablissemont,  MM.  Haiiy,  Fourcroy,  Vauquelin,  Desfontaines,  A.  L.  de  Jussieu,  6eoflh}y, 
Ucepede,  etc    4to,  Paris;  vols.  1-20,  2  a  year,  1803-1815. 
AiuL  Phil.    Annals  of  Philosophy.    2  vols,  ann.,  8vo,  Edinburgh.     Ist  ser.  by  Tbos.  Thomson ; 
vols.  1,  2,   1813;   11,  12,  *18;  15,   16,  '20.     2d  ser.,  vols.  1,2,  1821;  11,  12,  '26.    Then 
merged  in  Phil.  Mag.  (q.  v.). 
B.  H.  Ztg.    Berg-  und  huttcnmannischo  Zeitung.  4to,  Liepzig,  1  vol  ann.  Begun  by  Hartmann, 
and  Bomeiimes  called  Hartmann's  Zeitung.    Now  edited  by  B.  Kerl  and  F.  Wimmer.    Vol. 

1,  1842;  4^  '45;  9,  '60;  14,  '55;   19,  '60;  24,  '65;  29,  '7»». 

BiniG.  2B.    Zeitsdirift  f.  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Ettingshausen. 

10  vols.  8vo,  1826-1832,  Wien. 
Bergm.  J,    BergmannisAeB  Journal;  ed.by  AW.  Kohler.   12mo,  Freyberg,  Sax.   1,  9,  1788;  I, 

2,  *89;  so  to  '92;  1,  2,  '93,  by  Kohler  and  Hoflftnann.  Afterward,  Neues  Bergm.  J.,  of  K. 
t  H.;  1,  1795;  2,  '98;  3,  1802;  4,  '16.  Contains  pape'rs  by  Werner,  Hoffmann,  Klaproth, 
and  moc^  on  mineralogy. 

BibLUniT.  Bibliotheqae  Universelle  do  Geneve.  Begun  in  1816.  In  1846,  4th  series  of  86 
vols,  commenced,  and  the  scientific  part  of  the  I^view  takes  the  title,  Archives  des  Sci- 
ences physiques  et  Naturelles.    6th  series  commenced  in  1858. 

Bnice  Am.  Min.  J.  The  American  Mincralogical  Journal ;  conducted  by  Archibald  Bruce,  M.D. 
Only  1  voL,  8vo.  Begun  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  '10;  3,  to  p. 
190,  '11 ;  4,  to  end,  p.  270,  '13. 

Can.  Nat  Canadian  Naturalist  and  Geologist  8vo,  Montreal  YoL  1,  1856;  5,  '61 ;  8,  '68; 
2d  set.,  vol  1,  '64;  2,  '65;  8,  '66. 

h&Tlcg  the  years  in  succession,  beginning  with  1770,  at  the  top  of  the  cohimns  of  squares,  the 
t:Lle4  of  the  several  journals  to  the  left;,  and  the  number  of  the  volume  or  volumes  of  each  issued 
f^  jear  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  refe- 
rence to  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
'-  -  ^  contaming  all  journals  of  importance,  and  also  the  publications  of  societies,  could  be  made 
'■«::  'id  e.  jj-avei  and  thus  placed  within  the  reach  of  students  in  science. 
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Pan.  J.  tVuuUian  Joaraal  of  Indostry,  Sdenoe,  and  Art  Toronto,  Oanada ;  2d  ter^  toL  L 
IHiiU;  &, 'OU;   JO, '66;  11, '66, '67. 

Oh.  CUx.    Ch<»ntic«l  Gasetto,  by  W.  Francis.    8to,  London;  1  yoL  ann.  after  yd  1,  of  1842,  3 

Oh,  Nowa.  lliuii ileal  News;  edited  by  W.  Crookes.  Sm.  4to,  London,  2  y.  ann;  yols.  1,  2. 
IhOU;  11,  12,  '65;  21,  22, '70. 

OroU'a  Ana,  Ohemische  Annalen ;  by  L.  Grell.  40  yols.,  12mo,  Helmstadt  a.  Liepadg ;  yols.  num- 
b^r^  1,  2,  for  each  year,  from  1784  to  1808  indusiya 

Piugtor  J.  Polytechnisches  Journal ;  by  J.  G.  &E.IL  Dingier.  3  yols.  ann.,  8yo,  Augsburg. 
Deguu  in  1820;  yol.  187,  in  1868. 

Dublin  Q*  J.  8cL  Dublin  Quarterly  Journal  of  Science ;  editod  by  Bey.  S.  Haughton.  6  yols, 
Hvo.  18Gl-'66,  Dublin. 

Sit  J*  BoL  Edinburgh  Journal  of  Scienoe ;  edited  by  D.  Brewster  (often  called  Brewster's  J.). 
8vo,  Edinburgh,  2  yols.  ann.  Ist  ser.,  yol  1,  1824;  2,  3,  '25 ;  6,  7,  '27  ;  10,  '29.  2d  ser., 
yol.  1,  1829 ;  2,  3,  '30 ;  4,  5,  '31 ;  6,  '82.    Merged  m  PhiL  Mag. 

Bd.  PhiL  J.  Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.  8yo,  2  yols. 
ann.;  yoL  1,  1819;  2,  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11,  1824;  12, 
13,  '25  I  14,  '26.    Becomes  Ed.  N.  PhiL  J.  (q.  y.). 

Bd.  N.  PhiL  J.  Edinburgh  New  Philosophical  Journal ;  edited  by  Prof.  Jameson  (often  called 
Jameson's  Journal).  8yo,  2  vols.  ann.  1st  ser.,  vol  1,  1826;  2,  3,  '27;  12,  13,  '32;  22, 
23,  '37;  32,  83.  '42;  42,  43,  '47;  62,  63,  '62;  66,  67,  '64,  2d  ser.,  yols.  1,  2,  1866  ;  11. 
12,  '60;   19,  20,  '64.     Here  ends. 

EufAir's  Arch.  Archly  fur  wissenschaftliche  Bussland.  Begun  in  1841 ;  1  yoL  ann.  Y6L  1, 
1841  ;  11,  '51;  21,  '61,  etc. 

Qehlen's  J.  Neues  allg.  Journal  der  Ghemle ;  by  A.  F.  Gehlen.  6  yols.,  Berlin ;  1 ,  1 803  ;  2,  3,  '04 ; 
6,  '06.  2d  ser.,  under  the  title  Journal  fur  die  Chemie  und  Physik  und  Mineralogie,  9 
vols.,  Berlin;  1,  2,  1806;  5,  6,  '08;  9,  '10.  Afterward, Schweigger's  Journal (q.  y.)  began 
at  Nuremberg. 

Oilb.  Ann.  Annalen  der  Physik;  conducted  by  L.  W.  Gilbert  8yo,  Leipzig,  30  yols.;  Ibt 
series,  1799-1808;  then  SO  yols.,  2d  ser.,  1809-'18;  then  Annalen  d.  Phys.  und  der  Phy- 
sikalischen  Chemie,  16  vols.,  3d  ser.,  1819-'23.  The  vols  of  the  seycrai  series  usually 
counted  consecutively ;  1,  2,  1799;  afterward  3  vols,  a  year,  8-6,  1800;  13-15,  '03;  28- 
30,  '08;  43-5,  'U;  68-60,  '18;  73-6,  '28;  76,  '24.  AOerward  continued  as  Poggendorff'a 
Annalen  (q.  v.). 

J.  D.  M.  Journal  des  Mines.  Svo,  Paris.  In  monthly  nos.  2  y.  ann.;  1,  2,  1797;  11,  12,  1802; 
21,  22,  '07  ;  81,  32,  '12;  37,  38,  '15.    Continued  after  in  Annales  des  Mines  (q.  v.). 

J.  de  Phys.  Journal  de  Physique.  4to,  Paris,  2  vols.  ann.  Edited  by  Abbe  Rozier  (and  hence 
caUed  Rozier's  J.),  for  vols.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametherie 
for  vols.  44-84;  and  afterward  by  Blaiuville.  Two  introductory  vols.,  1771,  1772;  vols.  1, 
2,  1773;  11,  12,  '78;  22,  23,  '83;  32,  33, '88;  42,  4.S,  '53;  44,  46,  '94:  (French  Revolu- 
tion); 46, 47, '98;  55,57,  1803;  66,  67, '08  ;  76,  77, '13;  86,  87, '18;  94,96,  '22;  9G,  1823, 

J.  pr.  Oh.  Journal  fiir  praktische  Chemie.  8vo,  Leipzig,  3  vols.  ann.  Begun  in  1834;  first 
edited  by  Erdmann  &  Schweigger-Seidel  (see  Schweigger  J.) ;  from  1838  by  E.  &  Marchnnd; 
from  1852,  by  E.  A  Werther.  Vols.  1-3,  1884;  19-21,  '40;  84-36,  '45;  49-61,  '50;  64- 
66,  '66;  79-81,  '60;  94-96,  '65;  109-111,  '70.  Preceded  by  J.  f.  pr.  und  (Ekonomische 
Chemie,  18  vols.  8vo,  3  vols,  ann.,  begun  in  1828. 

Jahrb.  BAin.  Jahrbuch  ftir  Mineralogie,  Geognosie,  Geologic,  und  Petrefaktenkunde :  edited  by 
K.  C.  y.  Leonhard  &  H.  G.  Bronn.  Svo,  Heidelberg,  1  voL  ann.  1830-32,  4  Nos.  a  year; 
after  '82,  6  Nos.,  and  called  Neues  Jahrbuch  ete.  Vol  1,  1830;  6,  '35 ;  11,  '40;  lb,  '45; 
21,  '50;  26,  '65;  81,  '60;  36,  '65;  41,  '70. 

Arab.       )  Arsberattelser  om  framstegen  i  Kemi  och  Mineralogi,  af  Jac.  Berzeliua.    In  German, 

Jahresb.  i  Jahresbericht  iiber  die  Fortodiritte  der  Chemie  und  Mineralogie.  8vo ;  usually 
designated  by  the  year.  Commenced  with  1821.  YoL  1,  1821;  11,  '81;  21,  '41;  SO, 
1850 ;  the  last  three  vols,  by  Svanbcrg.  Continued  in  the  Giessen  Jahresbericht,  issued 
by  Liebig  &  Kopp,  from  1847  to  '56 ;  by  F.  Zamminer,  '57  ;  Kopp  &  Will,  in  '68  ;  and  Will 
alone  from  '63  ^n.    The  first  vol  covera  the  years  1847,  '48. 

Kant.  Arch.  Min.  Archiv  fiir  Mineralogie,  G^ognosie,  Bergbau  und  Hiittonkunde.  26  yols. 
8yo,  1829-1855,  Berlin.     Editod  for  vols.  1-10  by  C.  J.  B.  Earsten;  later  by  Karsten  & 

_        y.  Dechen.  ^ 

—    —  A.BCH.  Nat.    Archiv.  fiir  die  gesammte  Naturlehre ;  edited  by  K.  W.  G.  Blastner.     Svo^ 
remberg.     27  vols.,  8  vols,  ann.,  1824-'S5. 

iedm.    Nordamerikanischor  Monatsbericht  fiir  Natur-  nnd  Heilkunde ;  edited  by  Dr 
Keller  Sl  Dr.  H.  Tiedemann.     4  vols.,  8yo,  Philadelplla.      Yol  1,  1850;  2,  8,  '51 
.2. 

Mag.    Magazin  fur  die  Bergbaukunde,  by  J.  F.  Lempe.    Dresden,  vols.,  Syo^  1,  1785 
i,  '86;  4^  '87;  then  1  vol  ann.  till  11,  '94;  12,  '98;  13.  '99. 


INTBODUCnON.  XXXVii 

I/Ihstitat.  Llnstitot)  a  weekly  joqtdbI  in  small  fol,  Paris,  1  vol.  ann. ;  begun  in  1832.  36tl 
jear  or  yoL  in  1868. 

IUa  Nat.  Hslybt.  Magarin  fur  die  Katurkande  HelTetiens;  herausg.  A.  Hopfher,  Zurich 
Begun  in  1787. 

Moll's  J^eni.  Efemeriden  der  Berg^  und  Huttonkunde;  edited  bjG.  E.  von  HoU.  6  vols. ;  1, 
1805,  at  Ifunchen;  afterward  at  Numberg,  2,  '06;  3,  *07 ;  4,  '08;  6,  '09.  Preceded  hj 
T.  MoU's  Jahrb.  f.  B.  H.,  Salzborg,  6  vols.,  1797-1801 ;  and  Annalen  id.,  Salzburg,  3  vol8. 
180!^H}4. 

Nicholson's  J.  Journal  of  Natural  Philosophy,  Chemistry,  and  the  Arts ;  by  Wm.  Nicholson 
London,  1st  ser.,  5  vols.,  4to,  yoL  1,  1797;  6,  1801.  2d  ser.,  36  Yols.  8yo,  yoL  1,  1802 
36,  1813. 

Ntt  Mao.    Nyt  ICagazin  for  NaturYidenskabeme ;  by  0.  Langberg.    8yo,  Ohristiania. 

PhiL  Mag.  Philosophical  Magazine.  8yo,  London.  1st  ser.  by  Tilloch.  2  or  8  vols,  a  year;  1 
2,  1798;  8-6,  '99;  6-8,  1800;  21-28,  '05;  80-32,  '08;  33,  34,  '09  (thence  2  y.  ann.);  35- 
36,  '10;  45,  46,  '15;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.  2d  ser.,  or  Philosophical  Maga- 
zine and  Annals  of  Philosophy,  2  y.  ann.;  1,  2,  1827 ;  11,  '32  3d  ser.,  London  &  Edin- 
burgh  PhiL  Mag.;  1,  1832;  2,  3,  '33;  12,  13,  '38;  22,  23,  '43;  82,  83,  '48;  86,  37,  '60. 
4th  ser.,  L.,  B.  &  Dublin  PhiL  Mag.,  1,  2,  1851 ;  11,  12,  '56 ;  21,  22,  '61 ;  81,  82,  '66. 

Foffg.  or  Fogg.  Ann.  Annalen  der  Physik  und  Chemie ;  edited  by  J.  G.  Poggondorff.  8yo^ 
Leipzig,  3  Yols.  ann.  Preceded  by  Gilbert's  Annalen  (q.  y.).  Vols.  1,  2,  1824 ;  3-5,  '25 ; 
18-20,  '30;  27-29,  '33;  30,  Index  voL;  31-33,  '34;  34-36,  '36;  49-51,  '40;  68-66,  '45; 
79-81, '50;  94-96, '55 ;  109-111, '60;   124-126, '65;  139-141, '70. 

Q.  J.  ScL  Brandes'  Quarterly  Journal  of  Science.  8yo,  2  yoIs.  ann.  after  1819.  Published  by 
the  Royal  Institution.  VoL  1,  1816;  2,  8,  '17,  '17-'18;  4^  5,  '18;  6.  7,  8,  '19;  9,  10,  '20; 
19,  20,  '26;  27,  28,  '29. 

Hsc  Qen.  ScL  Records  of  General  Sdence ;  by  Thos.  Thomson.  4  yoIs.,  8yo»  Edinburgh.  Yols. 
I,  2,  1835 ;  3,  4,  '36. 

RoYista  BCinenL  Revista  Minora,  Periodioo  cientiflco  4  industrial  redactado  por  una  Sociedad 
de  Ingenieros.     2  yoIb.,  8yo,  Madrid.    YoL  1,  1850;  2,  '51. 

Schfirer's  J.  AUgemeines  Journal  der  Chemie ;  conducted  by  A.  N.  Scherer.  10  yoIs.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1801;  10,  '03.  Continued  as  Gehlen's  Jour- 
U2d  (q.  Y.). 

Schweigg.  J.  Journal  fiir  Chemie  und  Physik ;  conducted  by  J.  S.  C.  Schweigger.  Niimberg, 
8to.  Alao  under  the  title  Jahrbuch  der  Chemie  und  Physik.  3  yoIs.  a  year;  1-3,  1811 ; 
16-18,  '16;  28-30,  *20;  afterward  Lssucd  by  Schweigger  ft  Meinecke;  then  by  J.  S.  C. 
Schweigger  ft  Pr.  W.  ^chweigger-Seidel;  then  by  Pr.  W.  Schweigger-Seidel ;  31-33, 
1821 ;  46-48,  '26;  61-63,  '81 ;  67-69,  '33.  The  next  year  began  the  J.  pr.  Ch.  (q.  y.X 
by  ErdniAnn  ft  Schweigger-SeideL 
TudL  BSSn.  Tasdienbuch  fur  die  gesammte  Mineralogie,  Yon  0.  C.  Leonhard.  18  yoIs.,  12mo, 
Fnnkfhrt  a.  M.,  1  yoL  ann.    YoL  1,  1807 ;  4,  '10;  9,  '15  ;  14,  '20 ;  18,  '24. 

2.  Transactioru^  eic.^  of  Scientific  Societies. 

Abh.  Ak.  Berlin.    Abhandlungen  der  konlgllchen  Prenss.  Akademie  der  Wissenschaften  zu 

Berlin.    4to,  Berlin.    YoL  1  (for  1804-1 8H)  issued  in  1815. 
Akaxdu  Skhk.  6b6.  Fraitkpust.    Abhandlungen  Yon  d.  Senkenbergischen  naturforschenden 

Gesdlschaft  zu  FrankfUrt.  Begun  in  1854.  YoL  Yii.  in  1868. 
Ak.  B.  Stockholm.  K.  Yet-Academinens  Uandlingar,  Stockholm. 
Aiaar.  Assoc    Proceedings  of  the  American  Association  for  the  AdYanoement  of  Science.   8Ya 

YoL  1,  meeting  at  Philadelphia  in  1848 ;  2,  at  Cambridge  in  '49;  3,  at  Charleston  in  '50; 

i  at  N.  HaYen,  *50 ;  5,  at  Cincinnati,  '51 ;  6,  at  Albany,  '51 ;  7,  at  CloYeland,  '53 ;  8,  at 

Washington,  '54;  9,  at  ProYidence,  '55;  10,  at  Albany,  '56;  11,  at  Montreal,  '57;  12,  at 

Baltimore,  '58;  13,  at  Springfield,  '59;  14,  at  Newport,  '60;  15,  at  BufEalo,  '66;  16,  at 

Burlington,  '67. 
Aim.  Lye  N.  Hist.  N.T.    Annals  of  the  Lyceum  of  Natural  History  of  New  York.    Began  in 

1824.    YoL  8  unfinished  in  1868. 
Anseig.  Ak.  Wien.    Anzeiger  der  K  K.  Akad.  d.  Wissenschaften.    8yo,  Wien.   Begun  m  1864. 

1  YoL  ann. 
Bar.  Ak.  Monchen.  Sitzungsberichte  der  K  bayerisdien  Akad.  der  Wlss.  zu  Miinchen  (Munio'i) 

8to. 
Bar.  Ak.  Wieo.    Sitzungsberichte  der  K.  JL  Akad.  der  Wiss.,  Wien  fVlenna).    Commenced  x 

1848.  8yOu 
Ber.  Ak.  Berlin.    Monatsberichte  der.  K.  Preuss.  Akad.  der  Wissenschaften  zu  Berlin.    8yo 

Begun  is  1836. 


ZZXYlll  XNTRODUOnOJBr. 

Ber.  nied.  Qea.  Bon^    SitEungsberichto  der  niederrheinisdhea  GeseUflcha  t  in  Bonn.    Issuec 

with  Verb,  nat  Ver.  Bonn. 
Bbb.  SACHS  Gbs.  lAiPSia    Beriehte  der  K.  sachs.  Gosellachaft  der  Wiss.,  Leipeio. 
Bull  Ac.  St.  Pet.     Bulletin  Scientifique  de  I'Acad.  Imp^riale  des  Sciences  de  St  Petersb.     4tOh 

St.  Petersburg.     Vol.  1,  1858;  10,  1867.     Preceded  by  the  two  Bulletins,  B.  physioo- 

matbematique,  17  vols.,  4to,  and  B.  historico-philologique,  16  vols.,  4to;  and  these  twv 

preceded  by  the  one  BuU.  Scientifique,  10  vols.,  4to. 
BulL  800.  Oh.    Bulletin  mensuel  de  la  Society  Ghemique  de  Paris.    8yo,  1  yoL  ann. 

2d  ser.  begun  in  1860.    Vol.  9  in  1868. 
BuIL  80C.  O.    Bulletin  de  la  Soci^t^  G^logique  de  France.    8yo,  Paris.    Ist  ser.,  yol.  1,  1830- 

'31;  2,'81-'S2;  3,  '32-'33 ;  4,  '88-'34;  6,  '34;    6,  '34-'36;    7,  »36-'86;  12,  '40-'41  ;    14, 

'42-'43.     2d  »er.,  voL  1,  '48-'44;  6,  '48-'49j    11,  '63-'54;  16,  '68-'5»;  21,  »63-'64;    26, 

'tt8-'69. 
BnlL  Soc.  Imp.  Nat  Moscou.    Bulletin  de  la  Soc.  Imp^iale  des  Naturalistes  de  Moecou.    8to. 
O.  R.    Comptes  Rendus  des  Stances  de  TAcademie  des  Sciences.   4to,  2  vols.  ann. ;  roL  1, 1835 ; 

2,  8,  '36;  12,  13,  '41;  22,  23,  '46;  32,  83,  '51;  42,  43,  '66;  52,  58,  '61;  62,  63,  '66. 
Daakscbr.  Ak.  Wien.    Denkschrihen  der  Eaia  Akademie  d.  Wiss.  in  Wien. ;  Math.-Natarwisfl. 

Classe.    4to,  Wien.    Begun  in  1850 ;  vol.  25  in  1866. 
Forh.  Vid.  Selsk.  Ohziatiania.    Forhandlingar  i  Yidenskabs-Selskabet  i  Cbristiania.     8vo. 
Haid.  Ber,    Beriehte  iiber  die  Hittheilungen  ran  Frennden  der  Wiss.  in  Wien;  edited  bj  W. 

Haidinger,    8?o  7  vols.,  1846-'61. 
QeL  Anz.  Miinoh.    Grelehrte  Anzeige  der  £.  bayerischen  Akad.  der.  Wiss.  zu  ^nchen.    4to 

VoL  1,  1886 ;  89,  '54. 
J.  Ac  PhilacjL    Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.    1st  ser.,  Sto,  "^ 

vols.,  1817-'42.     2d  ser.,  4to,  begun  in  1847;  vol  6  finished  in  1868. 
J.  Nat  Hist  Best    Boston  Journal  of  Natural  History.    8vo,  7  vols.,  1834-'63. 
J.  Oh.  800.    Journal  of  the  Chemical  Society.     1st  ser.,  called  Quarterly  Journal,  eta   16  vols. ; 

one  vol  (of  4  Nos.)  a  year;  vol  1,  1849;  6,  '54;  11,  '59;  15,  '63.    2d  ser.,  monthly; 

VoL  1,  1864;  6, '69. 
J'ahrb.  G.  Reichs.     Jahrbuch'der  EaiserUch-Koniglichen  geologischen  Beichsansialt,  Wien. 

Begun  in  1850,  1  voL  ann. 
Jahbesb.  Wett.  Ge&  Hanau.    Jahresbericht  der  wetterau'schen  Gesellschafl  fur  die  gesammta 

Naturkunde.    8vo,  Hauau,  1850-'58. 
Mao.  Ge&  k ax.  Fr.  Berlin.    Magasin  der  Gesell.schafl  naturforschender  Freunde.    8  vols.  4to ; 

1,  1807;  i>,  '08;  3,  '09;  4,  '10;  5,  '11;  6, '14;  7,  '16;  8,  '18.    Afterward  VerhandL  ib. 
SAem.  Ace.  Toruio.    Uemorie  della  reule  Accademia  delle  Scienze  di  Torino.    4to,  Turin ;    Ist 

ser.,  40  vols.,  1864,-'88;  2d  ser.  begun  in  1839,  and  voL  22,  in  '65. 
Mem.  Am.  Ac.  Boat    Memoirs  of  the  Americai.  Academy  of  Arts  and  Sciences.    4to^  Boston. 
M£M.  800.  Nat.  Moscou.    Begun  in  1811. 
CBhr.  Ak.  Stockh.    (Efversi^  af  £.  Vet-Akad.  Forhandlingar,  Stockhohn.    Gommenced  in  1844^ 

I  vol  ami.,  8vo. 

Overs.  Vid.  Selsk.  Oopenh.    Oversigt  over  det  Kongelige  dauske  Yidenskabemes  Selakabe 

Forhandlingar.    Gopenhagen,  8vo. 
PhiL  Trans.    Trausactions  of  the  Boyal  Society  of  London.    4to.    Vol.  1  contains  transactions 

for  1665.  '66. 
Proc.  Ac.  Philad.    Proceedings  of  the  Acad.  Nat  Soi.,  Philadelphia.    8vo.    Begun  in  1841. 
Proc.  Am.  PhiL  Soc.  Philad.  Proceedings  of  the  American  Philosophical  Society,  Philadelphia. 
Proc.  N.  Hist  Soc.  Boat  Proceedings  of  the  Nat  Hist  Society  of  Boston.  8vo.  Begun  in  1841. 
Proc.  Roy.  Soc.  Edinb.    Proceedings  of  the  B.  Soc.  of  Edinburgh.    8vo. 
Phys.  Arb.  Fr.  Wien.    Physikalische  Arbeiten  der  eiutrachtigen  Freunde  in  Wien ;  published 

in  Quartals;  1  qu.,  1783 ;  2  qu.,  '84;  3,  4  qu.,  '85;  2d  vol.,  1  qu.,  '86;  2  qu.,  '87 ;  3  qu,  '88. 
Q.  J.  G.  Soc.    Quarterly  Journal  of  the  Geological  Society.    8vo,  LondoxL    Begun  in  1845 ;  1 

vol  ann. 
Q.  J.  Oh^  Soc.    See  J.  Gh.  Soa 

Rep.  Brit  Assoc.    Eeports  of  the  British  Association.    Begun  in  1831. 
8oaBUT.  Gbs.  kat.  Fb.  Bebun.     Schriften  der  Gesellschafl  naturforschender  Freunde  m  Berlin. 

II  vols.  8vo,  the  first  1  v.  ann.;  1,  1780;  5,  '84;  8,  '86-7;  8, '88;  9,  '89;  10,  '92;  ll,'tf4 
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Withering,  London,  1822). 
Whitney,  I«ake  Sup.    Report  on  the  Geology  of  the  Lake  Superior  Land  District ;  by  J.  W. 

Foster  and  J.  D.  Whitney.    8vo,  Part  1,  1860 ;  2,  '51. 
Whitney,  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countries ;  by  J.  D.  Whitney.    8vo,  Philadelphia,  1854. 
Whitney,  fiSUs.  Ijead  Region.    Report  of  a  CJeolQgical  Survey  of  the  Upper  Mississippi  Lead 

Region ;  by  id.    (Made  by  authority  of  tho  State  of  Wisconsin.)    8vo,  1862. 
Whitney,  Rep.  O.  OaL    See  Rep.  G.  CaL 
Whitney,  Berz.  Blowpipe.    Berzelius  on  the  Blowpipe  ;  transhited  by  J.  D.  Whitney.    8vo, 

Boston,  1845. 
WooDWABD,  Foss.    Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

aud  Affinity.    8vo,  London,  1728. 
ZepharoTich,  fiOin.  Lex.  Mineralogisches  Lexicon  fur  das  Kaiserthum  Oesterreich ;  by  V.  B.  v. 

Zepharovich.     8vo^  Wien,  1859. 

The  works  in  the  above  catalogue  which  are  most  important  for  the  stady  of  the 
history  of  mineral  species  are  the  following,  the  order  cited  being  that  of  time : 

Tfaeophrastas ;  Dioscorides ;  Pliny's  Natural  History ;  Agricola's  works ;  Linna^us's 
?^Tftema  Katurse,  Ist  ed.,  1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
tmunly  the  1st  edition  of  linnados,  which  the  author  alludes  to  in  his  preface, 
amoQg  other   Swedish   works  by   Forsius,  HisBme,  Bromell,  and  Swedeuborg); 
Cronstedt's  Mineralogy,  1757  (a  new  chemical  system);  Linnseus's  Systcma Naturas, 
IfHhed.,  1768;  Rome  de  Lisle's  Crystallographie,  1772,  1783  (the  first  systematic 
etfoit  to  apply  the  principles  of  crystallography  to  the  science) ;  Wallerius's  Min.  of 
n72, 1778  (the  system  and  facts  are  little  changed  from  the  earlier  edition) ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Cronstedt,  1780;  Berg- 
iMim*8  Opuscula,  1780,  and  Sci^raphia,  1782;  Hotmann's  exposition  of  Werner's 
8vst€m  in  the  Bergm.  J.,  1789 ;  Emmerling's  Mineralogy,  l793-'97,  and  1799-1802 ; 
Lenzj  Mineralogr,  1794;   Klaproth's  Beitrage,  1795-1810;    Karsten's  Tabellen, 
1800;  Hauy's  lYeatise   on   Mineralogy,  1801;   Reuss's  Mineralogy,  1801-1806; 
Ladwig's  Werner,  1803,'  1804;  Mohs's  Null  Kab.,  1804;  Karsten's  Tabellen,  1808; 
Lncas-s  Tableau,  part  1,  1806  (giving  views  of  Hauy  of  1801  and  1801  to  1806) ; 
Br>.CTiiart's  Mineralogy,  1807;   Hatiy's  Tableau  comparatif,  1809;    Ilausmann'a 
Uaudbueh,  1813 ;  Hoffmann's  Mineralogie,  1811-1817  ;  TJUmann's  XJebersicht,  1814 ; 
iameion's  Mineralogy,  1816,  1820;  Werner's  Last  Mineral  System  (Lctztes,  etc.), 
1817;  Cleaveland's  Mineralogy,  1816,  1822;    Bcrzelius's  Nouv.  Systeme,  1819; 
Uouhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mohs,  1824 ;  Breithaupt's  Charakteristik,  1 820, 1823, 1832 ;  Beudant's  Trea- 
ti^  1824,  1832 ;  Phillips's  Mm.,  1828, 1837 ;  Glocker's  Min.,  1831, 1839 ;  Shepard's 
Miu.,  1832-'35,  and  later  editions;  von  Eobell's  Grundz&ge,  1838;  Mohs's  Mm^ 
1839;  Breithaupt's  Min.,  1836-1847;  Haidinger's  Handbuch,  1845;  Hausmann'i 
Uandbnch,  1847  ;  Dufr^noy's  Min.,  1844-1847  (also  1856-1859)  ;  Glocker's  Synop. 
as,  1847;  Brooke  &  Miller,  1852;   von  Eobell's  Tafeln,  1853;   Rammelsber^i 
Bandworterbucb  and  Supplements,  1841-1853;  Eenngott's  XJebersicht,  1844-1865 
l>wCloi2eaux'8  Mineralogy,  1862 ;  von  Eobell's  Qcschichte,  1864. 
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7.  Akkotated  Index  to  thb  UsBruL  Mxtals  and  Mxtallio  Obbs. 

GOLD. — KaUve  Gold  (1).*  Distingaished  fVom  all  minerals  it  resembles  by  its  flattening  judei 
a  hammer;  its  cutting  like  lead,  although  considerablj  harder;  its  resisting  the  action  of  nitric 
acid,  hot  or  cold ;  its  high  specific  gravity. 

Gold  also  occurs  in  Gold  Amalgam  (U).  Sylvanite  (98),  Xagyagite  (99),  PetzUe  (58A),  and  Ox/o- 
veriie  (Supplement).    Also  sometimes  in  traces  in  PTrite,  Galenite,  Chalcopjrite.  Native  Telluriuxn. 

PLATrNTJM.---miDIUM.--PALLADIlJM.— Aflrfive  PlaUnum  (3),  the  source  of  the  platiniuzi 
of  commerce,  is  distinguished  by  the  same  tests  as  gold;  and  it  is  mainly  on  account  of  its  jnal' 
leability  that  it  occurs  in  flattened  grains  or  scales.  I'latinvridium  (4)  is  another  ore  somewhat 
harder.  Jridosmine  (7)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reactioa  of 
osmium,  besides  being  rather  brittle.    Native  Palladium  (5). 

SILVER — ^The  Important  Silver  minerals  are:  Native  Silver  (2),  sectile  and  malleable  like  g^ld, 
the  only  one  that  has  a  white  color ;  Argentite  or  Sulpkuret  of  Silver  (40),  blackish  lead-gray, 
cutting  (unlike  the  following)  nearly  like  pure  lead,  cubic  in  crystallization;  PyrargyrUe  and 
Proustite  or  Ruby  Silver  ore  (117,  118),  ruby  red  to  black,  always  giving  a  bright  red  powder; 
Freieslebenite  or  Gray  Silver  ore  (114),  steel-gray,  rather  brittle,  and  powder  steel-gray ;  SteplumiU 
or  Brittle  or  Black  Silver  ore  (130),  iron-black,  and  giving  an  iron-black  powder;  Cerargyriie  or 
Horn  Silver  (140),  resembling  a  dark-colored  gray  or  greenish  wax,  and  cutting  like  wax;  BmbO' 
lite  or  Ghloro-bromid  of  Silver  (141),  like  the  last,  but  more  greenish.  -  These  ores  yield  silver 
easily,  when  heated  on  charcoal  Besides  these,  Tetrahedriie  or  Gray  Copper  (125)  Is  often  a 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ounces  to 
the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  For  other  rarer  silver  minerals, 
see  35,  86,  41,  42,  68-60,  62,  68,  98,  99,  108,  111,  115,  116,  120,  131,  133,  142,  143. 

OOPPER. — ^The  more  valuable  species  are :  Native  Copper  (12) ;  CJuUoopyrite  or  Copper  pyrites 
(78),  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  knife-blade,  and  giving  a  greenish- 
black  powder;  Bamhardtite  (79)  and  Cubanite  (77),  which  are  similar  to  the  last,  but  paler; 
Bomife  or  Purple  Copper  (49),  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  exter- 
nally to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  grayish ; 
Chalcocite  or  Vitreous  Copper  (61),  of  a  dark  lead-gmy  color,  and  powder  similar,  resembling  some 
silver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal ;  Tetrahedriie  or  Gray 
Copper  (126),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Copper  {112) ;  Bfa4:k  Copper 
(178) ;  Malachite  or  Green  Carbonate  of  Copper  (761),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Azurite  or  Blue  Malachite  (752),  of  a  rid)  deep  blue  color,  eitlier 
earthy  or  vitreous  in  lustre.    All  the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;   Clirysocolla  (346),  a  silicate  of  copper,  resem- 
bling the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usually  as  an  incrustation - 
Atacamite  or  Chlorid  of  Copper  (153),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (G09X 
For  rarer  minerals  containing  copper,  see  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-103,  110, 
119,  121,  124^  126,  154  (sulphids,  arsenids,  etc.);  218,  345  (silicates);  533-536,  638-548,  567, 
583,  616,  622,  623,  636,  639,  644,  66.5,  670,  700,  705,  706,  708  (phosphates,  arsenate^,  sulphaiss); 
750,  755  (carbonates). 

QUICKSILVER.— The  only  valuable  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksilver  when  heated  in  an  open  tube.  There  are  also 
Native  QuicksUver  (8) ;  Amalgam  (9) ;  Selenid  (65);  Chlorid  and  lodid  (136,  144).  Tetrahedrite 
(125)  sometimes  contains  this  metal. 

LEAD. — Gdleniie  (44)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray,  brittle  ore,  yielding  lead 
when  heated  with  charcoaL  The  carbonate  (cerussite,  729X  phosphate  (pyromorphite,  493),  arse- 
nate (mimotite,  494),  and  sulphate  (anglesite.  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  45,  46,  47,  99,  105-107,  111-114,  119,  122-124,  126,  128,  129  (sulphids,  anHmo 
nids,  etc.);  145,  150-152  (chlorids);  177,  197  (oxyds);  502,  539  (arsenates);  605  (antimonate); 
656  (phosphate);  616  (tungstate);  617  (molybdate);  619-621,  C23  (vanadates);  635,  636^  63di 
641,  700  (sulphates);  642-645  (ciiromates) ;  712  (selenato);  715,  733  (carbonates). 

^  The  numbers  refer  to  the  number  of  the  species. 
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ZTKC— The  rooet  important  ores  are:  1,  SmWisonite  or  Oarbcmaie  of  Zinc  {*123).  and  2,  Caia 
ninf  or  Siiicaie  of  Zinc  (361);  they  are  alike  in  a  white,  grayish- white,  or  greenish-white  color 
(■QinmoDly  a  slight  waxy  lustre  and  smooth  look  (often  stalactitic  or  mammillary),  yet  sometimes 
(earthy:  and  a  hardness  snch  that  the  surface  is  scratched  with  a  knife-blade  with  some  little 
litliculty.  They  differ  in  their  action  with  muriatic  acid ;  when  the  surface  is  dnisy,  the  silica  to 
^fioTTs  projecdoDB  of  minute  rectangular  prisms.  Zindte  or  Red  Zinc  Ore  (176)  is  also  important ; 
II  li  bright  red  and  yery  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (56)  is  a  common  ore,  hav' 
Ilj  d  yellow  to  black  color  and  resinous  lustre,  and  distinctly  deavable ;  the  black  yurieties  are 
^33let^mea  a  HttJe  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc 
rjiEtrais.  see  185,  188  (oxyds);  70  (sulphid);  67  (oxysulphid) ;  238,  241,  266,  270  (silicate);  634, 
'x';(dalphate>;  500  (phosphate) ;  5 3U,  537  (arsenate) ;  749,  760  (carbonate). 

COBALT,  NICKELl— The  ores  of  cobalt :  SmaUite  (83)  and  Cobaliite  (85),  both  of  nearly  a  tin- 
Thite  color,  with  the  powder  grayish-black,  color  sometimes  verging  slightly  to  gray.  The  Black 
'/x^d  of  Coba/t  (218),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufiBciently  abundant  to  be 
Taioahle  The  xiseful  ores  of  nickel  are  C?UoanihHe  or  the  nioooliferous  smaltite*  (83^  Gersdorffiie 
cr  Mckei  Glance  (86),  NieooUU  or  Copper  Nickel  (71),  distinguished  by  a  pale  copper-red  color,  and 
.V.  vr^'.  /r/witf  Pyrrhotite  (68),  from  which  the  larger  portion  of  the  nidcel  of  oommeroe  is  extracted. 
:c  other  ores  of  Cobalt^  see  53,  81,  82,  84,  95,  97  (sulphids  and  arsenids) ;  618  (molybdate);  6K7 

>- :  pliate) ;  526,  529,  530  (arsenate) ;  748  (carbonate) ;  of  Nidcei,  54,  66  (sulphid) ;  74,  87,  88 
ii:->:-nical  or  antimonial);  416  (silicate);  668  (sulphate);  527,  629,  680  (arsenate) ;  747  (carbo- 

MAXQANESE.— Common,  as  Pyrolusite  (199)  and  JWomelane  (217),  both  black  or  grayish- 
tU:k  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
a:.'  liistinct  from  the  iron  ore  called  limonite,  with  which  they  are  often  associated,  and  also  from 
He7.2itice  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
Valuable.  Mdnganite  (205)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  because 
ofiL*  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Bcudant  alludes 
iri  his  name  for  the  species,  Acerdese;  it  differs  from  pyrclusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
:6^  -191  (silicates);  498,  499,  531  (phosphates);  632  (arsenate);  663,  679,  680  (sulphates);  717, 
«:iJ,  'rl'l  725  (carbonates). 

CHROMIUM.— CArvmic  Iron  (189),  a  grayish-black,  little  lustrous  ore,  occurring  mostly  in  Ser- 
:^QtiQe,  is  the  source  of  chrome  in  the  arts.    For  different  chromates,  see  p.  614. 

^OX.— The  important  iron  ores  are :  Hematite  or  Specular  Iron  (the  atfianrrti  or  bloodstone  of 
Thfophrastua)  (180X  characterized  by  its  blood-red  powder,  and  occurring  either  earthy  and  red, 
or  xeuUic  and  dark  steel-gray ;  in  the  latter  condition  very  hard,  a  knife-point  making  no  impres- 
sv'ii;  MaqnetUe  or  magnetic  iron  ore  (18«),  as  hard  as  the  preceding,  but  having  a  black  powder, 
ind  tKin>|  attractable  by  a  magnet;  FrankUnite^  an  allied  spedes,  containing  zinc  and  manganese 
'1«j;  Lmoniie,  called  also  brown  hematite  (206),  a  softer  hydrous  ore,  affording  a  brownish- 
Tiliow  powder,  earthy  or  semi-metallic  in  appearance,  and  often  in  mammillary  or  stalactitic 
forns;  nearly  related  to  limonite  are  gothite  (204),  turgite  (202^  and  limnite  (218) ;  Siderite  or 
^\-^hc  Irofi.  (721),  a  sparry  ore,  of  g^yish,  grayish-brown,  and  brown  colors,  very  distinctly  dea- 
▼»''ile,  taraia^  brown  to  black  on  exposure.  The  common  clayey  iron  ores  are  impure  ores,  either 
3.  spathic  Iron,  Limonite,  or  Hematite ;  when  the  last  they  are  red ;  when  brown,  reddish-brown, 
w  jeUowish-brown  to  black,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
m  mmerals  is  Pyrite  or  sulphid  of  iron  (75),  a  pale  yellow,  brass-like  ore,  hard  enough  to  strike 
^  ^ih  steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  metals.  It  is  fre- 
^Q'^tiy  mined  and  utilized  for  the  sulphur  it  contains.  Marcasite  (90)  is  similar,  but  is  prismatic 
«a  often  crested  in  its  forms.  Pyrrhotite  or  Magnetic  Pyrites  (68)  is  less  hard  and  paler,  or  more 
?™yi3b  in  color.  Leucopyriie  and  Mispickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some- 
^t  resembling  ores  of  oobalt  Menaccanite  or  Titanic  Iron  (181)  resembles  specular  iron  closely, 
m  hag  not  a  rea  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minerals,  see  200, 
'^f  334,  S69, 436,  486,  467,  469  (silicates) ;  473-475  (columbates,  tantalates) ;  498,  499,  624,  5.5, 
^^3.  651,  55a,  560,  667-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate) ;  646, 
6''2,  *iU,  665,  672,  675,  682-687,  692.  696  (sulphates) ;  717, 719,  720  (carbonates) ;  708  (oxalate). 

TDf.— The  only  valuable  ore  is  the  Ozyd  of  Tin  or  Caasiterite  (192),  a  very  hard  and  teavy 
nuQeral  of  a  dark  brown  to  black  color,  sometimes  gray  or  grayish-brown,  without  any  metallic 
•PP^'^ooe ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  occurs  a/  a  sulphid  (80> 
tnd  is  sparingly  found  in  ores  of  tantalum  and  some  other  mineral  species. 
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TITANITJM.— The  only  ore  of  this  metal  of  anj  value  is  Rtitile  (193). 

ARSENIC — NcUive  Arsenic  (17)  is  one  source  of  arsenic,  but  it  is  too  rare  to  be  of  much  avail 
also  Orpiment  (27),  a  sulphur-yellow,  foliaceous,  and  somewhat  pearly  mineral,  and  Eeafgar  (26) 
bright  red  and  yitreous.     Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  ot  iron 
col^t,  and  nickel. 

ANTIMONY. — Siibnite  or  Gray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  It 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  fusibility.  Native  antimony  (18),  senar- 
montite  (220),  valentinite  (221),  are  sometimes  found  in  sufficient  abundance  to  be  mined.  iLnti- 
mony  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel ;  also  as  oxysulphid  (226). 

B^WJTlEL^yative  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  faint 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For  other  bismuth  ores,  see  80—33, 
36,  102,  103,  121,  123,  124  (sulphids,  teUurids);  222,  223  (oxyds);  386-888  (silicates);  758  (car- 
bonate). 

8.  Abbreviations. 

For  explanations  of  the  abbreviations  Var.,  Oomp.,  Obs.,  AIL,  Artif^  as  headings  of  sectionfl 
In  the  descriptions  of  species,  see  p  xi;  of  chemical  symbols,  pp.  xi-xviii;  of  H.,  G.,  B.B.,  O.F., 
E.F.y  p.  XX ;  of  other  abbreviations,  p.  xxxiv. 

The  fractional  expression  |,  before  the  statement  of  an  analysis  signifies  a  mean  of  two  ancUy- 
M9 ;  ^,  a  mean  of  three ;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  and 
tlie  nature  of  this  ingredient  is  to  be  learned  fi-om  the  formula  after  the  old  system  in  the 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr,y  angle  over  a  pyramidal  edge. 
has.^  angle  over  a  basal  edge. 
mac,,  angle  over  a  macrodiagonal  edge. 
brach,^  angle  over  a  brachydiagonal  edge. 
iopy  angle  between  opposite  planes  over  the  summit 
term.y  angle  over  terminal  edge  in  a  rhombohedron. 
adj.^  angle  between  adjacent  planes. 
09.,  over;  hrachyd^  brachy diagonal;  macrod.^  niAorodiagoiifti. 
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DESCEIPTIVE  MINERALOGI. 


The  following  are  the  general  subdivisionB  in  the  dassilication  of  mine- 
nls  adopted  in  wis  treatise : 

GENERAL   SUBDIVISIONS: 

I.  KATrnc  Elements. 

n.  GoMPoimDe :  the  hobs  negative  element  an  element  of  Serieb  U 
(See  next  page.) 

1.  ^Binary:  Sulphidb,  Tellubids,  of  Metals  of  the  Sulphub  ani 
Absenio  Gboufs  (p.  26). 

2.  Binary :  SiTLPHn>8,  TELLUBms,  Selenids,  Absenids,  ANnMONros, 
BisMirrHiDs,  PHosprnDs,  of  Mepals  of  the  Gold,  Ibon,  and  Tin 
Gboups  (p.  33). 

3.  Ternary:  SuLPHABSENriES,  SuLPHANnMONirES,  Sulphobismutr 
mis  (p.  84). 

in.  OOMPOUNDB  :  THE  MOBB  NEGATiyE  ELEMENT  AN  ELBMXN^  '^T  SeBDBB 

in.,  Qboup  I.     (See  page  3.) 

1.  Ohlobids,  Bbomids,  Iodidb  (p.  110). 

IV.  C!omfoitndb  :  the  mobb  negativb  element  an  element'  of  Sebies 
m.,  Group  II. 

1.  Flitobids  (p.  123). 

V.  Compounds:  the  mobb  negativb  element  an  element  of  Sebies 
m^  Qboup  III.    Oxygen  Compounds. 

1.  Binary :  Oxyds  (p.  131). 

8.  Ternary ;  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  U.  (as  silicon,  colnmbinm,  phosphorus,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  m.  202) ;  2,  Columbatbs, 
Tantalates  (p.  512) ;  3,  Phosphates,  Absenates,  Antimonates, 
Kttbates  (p.  526) ;  4,  B^obates  (p.  693)  ;  6,  Tungstates,  Molyb- 
batbs.  Vanadates  (p.  601) ;  6,  Sulphates,  Chbomates,  Tellu- 
BATES  (p.  612) ;  7,  Cabbonates  (p.  669) ;  8,  Oxalates  (p.  718). 

VL  Htdbo-Cabbon  Compounds  :  minebals  of  obganio  obigin  (p.  720). 
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i   NATIVE  ELEMENTS. 


•  • 


AEKANGEMENT  OF  THE  SPECIES. 


L  Gold. 


SerlM  L 
1.  GOLD  GROUP. 

2.  SiLTIB. 


2.  IRON  GROUP. 


8«rlM  XL 
1.  ARSENIC  GROUP. 


IT.  AltSENIO. 

18.  Amtdcokt. 


19. 

30.  BOMUTB. 


2.  SULPHUR  GROUP. 


5,  Platinum. 

4.  PLATINIBIDinM. 

6.  Palladium. 

6.  Allopalladhtic. 
1.  Ibidosmutk 

(I).  Newjarskite. 

(2).  Sisserskite. 

8.  QUIOKSLLYSB. 


9.  Amaloail 

10.  ABQUERin. 

11.  Gk)LD-AlCALO. 

12.  GOFPIB. 

13.  Ibon. 

14.  ZDia 
16.  Lkad. 


21.  Telluriuic. 

22.  Sulphur. 

23.  Selsmbulphub. 


3.  TIN  GROUP. 


)<!.  Tin. 


8.  OARBON-SmOON  GROUP. 
24.  Diamond.  25.  Gbaphrs. 


Two  series  of  elements  are  here  reoognized;  iliB  first  containing  the  more  hasic^  and  the  «eora4 
ime  division  of  the  more  negative.  These  two  series  are  parallel  in  their  subdivisions,  so  that  tbi 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  flrsi  group  of 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negatiTe  element, 
as  1,  3,  6,  or  the  perissads  (p.  zviii);  the  oOier  two  of  each,  an  even  number,  as  2,  4,  6,  or  the 
artiads, 

(1).  To  the  Gold  group  of  elements  belong  also  hydrogen,  poiaseium^  aodiwn,  Whvum^  rubidium, 
caaium,  IhaUium  ;  the  atomic  ratio  for  the  oxyds  is  1 :  1,  and  the  general  formula  of  the  same  KO, 
or  R*0,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  phosphorw,  nitrogen^  oolwnbium^  lankdwn,  and  probs* 
bly  5orofi..  In  all  but  boron,  ti^ore  are  oxyds  containing  3  and  6  atoms  of  oxygen ;  in  boron,  3, 
but  not  6. 

(2).  To  the  Iron  group  of  elements  belong  ccdcium^  magnesium,  afuminum,  beryOimn,  ooffff 
robaii^  nickel^  zinCy  cJiromium  (in  partX  manganese  (in  part),  lea^i  (}n  part),  eta  Among  the  oxyds. 
the  atomic  ratio  2  :  2  occurs  in  the  ordinary  protoxydES  having  the  formula  RO,  as  ordinarily  writ^ 
ten  (and  so  written  in  this  work),  but  ft0,  in  the  new  style  of  chemistry.  The  ratio  4  :  6  is  repre- 
sented in  the  sesquioxyds,  R*0'  (R*0*  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  sdemum,  vanadium^  and  probably  motyhdenum^  io 
which  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  included  that  state 
of  the  metal  chromium  which  exists  in  chromic  acid  (OrO',  or  6rO*),  that  of  manganese  in  man- 
ganic add,  and  that  of  molybdenum  in  molybdic  add. 

(8).  To  the  Tin  group  belong  also  <t(amtim,  zirconium^  Ihorium.    The  prominent  oxyd  has  the 
atomic  ratio  2  :  4  (RO*,  or  in  the  new  system  fiO*).    This  group  may  oontein  also  that  state  of 
lead  which  exists  in  the  oxyd  PbO'  (or  PbO') ;  and  the  same  also  of  manganese  existing  in  KnO* 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

*  The  three  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deutoxyd 
of  the  same  (in  which  1  part  of  metal  balances,  in  its  affinity,  1, 1^,  and  2  parts  of  oxygenX  may  bt 


QOU).  3 

Thg  CuboO'^nicaD  Graop  contuns  <hrion  and  SiUain.  Tbtj  are  ratetsd  to  dim  umdiM 
ji  the  itamic  ratia  of  thsir  proi]^iieiit  addi  (BiO',  GO*!,  but  thef  ore  v«r7  widely  unlike  in  many 
mpeica,  and  t«it  BtriKln^j  bo  in  the  ndnaral  oompoonds  of  the  two  scidB.* 

S«riM  m. — Beeddee  the  abore  two  leriea  of  eLmnenta,  there  ii  a  Oiird,  conalstlnK  or  the  emi- 
naOy  ntftUn  elements  (for  the  moat  pan  exdoaiTelj  negetiit).  The  three  groupa  of  th[i 
jehei  in.  are : 

|1t  Chuwix:^  BlOXIK^  loDdE. 

in  Fuxiun. 

(31.  Oiram. 

The  Oiat  of  theM  groupa  Olce  ^  '"^^  ^  Seriea  L  and  IL)  indndea  elementa  of  the  odd  divi 
ion;  the  tbifd  of  tlietiMi;  wUle  floorineia  of  ehher. 

1.  QOLD.    SoLAkhsni,     Oe^egen  Qold  (Terni.    OrnattfJV. 

Isometric.  Observed  planes  O,  I,  1,  t-2,  3-3,  4r2.  Fies.  1  to  8, 15,  17, 
md  the  followiag :  the  octahedron  and  dodecahedron  (i.  2,  3),  most  coni- 
mon.  Crystals  sometimes  acicnlar  tlirongh  elongation  of  octahedral  or 
ither  forms ;  also  passine  into  filiform,  reticulated,  and  arborescent  shapes ; 
W  occasionaUy   spongiform   from  an   aggregation   of  filaments ;  edges 


ot  cmtals  often  salient  (t  51).  Clearage  none.  Twins :  composition  faco 
wtahedral,  aa  in  f.  50 ;  and  occnrring  also  in  trapezohedral  and  other 
fonns.  Also  massive  and  in  thin  laminee.  Often  in  flattened  grains  or 
Kal^,  and  rolled  masses  in  sand  or  gravel. 

E=2-5— 3.  G.=15-6— 19-5;  19-30— 19-34,  when  qnite  pnre,  G.  Rose. 
lustre  metallic.  Color  and  streak  yarions  shades  of  gold-;ellow,  some- 
limes  inclining  to  silver-white.     Very  dnctile  and  malleable. 

Ompodtlott,  TaiiatlM. — Gold,  bat  oontalnlng  aOTer  in  dtilbrent  proportioDa,  and  aainetliiiai 
■Ik  tnces  of  copper,  iron,  palladium,  rhodium. 

^•f-  L  OrdiiMrv.  Contaicing  O'le  to  16  p.  c.  of  Bilrer;  or,  the  atomic  ratio  of  gold  to  Bfl- 
nt  mjing  from  160 :  1  to  3  :  l.  Color  varying,  aocordinglj,  from  deep  gold-jellow  to  pale 
!^!b>;  G.^IS — TC'S.  Ratio  for  the  gold  and  ailver  of  3  :  1  correspoudB  to  161  p.  c  of  silrer: 
('1.  It  p.  c;  6  :  1,  84  p.  c;  10  :  1,  6-3  p.  c  (n)  In  distinct  cryBtala  or  groups  of  ciryet&ls;  (t) 
"^onfcentor  reticulated;  (c)  flBform;  (<J>  spongy;  («)  in  laminfej  (/)  rolled  maeeeBj  !g)  wialei 


vtigniteil  respcctlTely  (using  ths  letters  of  the  Oracle  alphabet)  the  otpAo,  beta,  and  i^amnui  atates. 
"MIetht  iton  cr  Fe  hi  FeO  ia  cloaalj  related  to  nugnesium,  calcium,  etc,  that  in  FeK}'  is  as 
^io^lf  related  to  aluiniiinm ;  and  that  in  Fes',  or  Pb  In  PbO',  or  Sin  in  MnO',  as  closely  related 
U  ui  ud  tiuoium,  whose  ordinary  oxyd  is  RO',  This  relation  is  apparent  in  the  cryBtsllographic 
U<1  chemical  cbaracters  of  the  corresponding  oiyds.  Bee  further  on  thla  subject  a  paper  by  ths 
■ou>«in,iiil.Jbw.  SeL,n.  zliv.,  1861,  and  Introd.,  p.  it. 

la  ttaot  ijitem,  the  Silicates  should  come  in  cl^siflcation  next  belbru  the  Carbo'iatcB,  Inateai! 
^'jiicre  tluy  are  placed  in  this  work.  Uut  as  there  sre  do  analogies  between  the  species  of  these 
''^enap^  the  sepanlion  is  without  lerions  objeotiou. 


XAITTB  SLKKENTS. 


CB.  H.  Ztg^  zxT.  16S)  Q.=13-26,  13'S&    He  bbsentea  that  it'oc 
gives  DO  BDalyBU. 

3.  FaUadiiim-Oold,  Forjiaite  Frobel,  containi  nearly  10  p.  c  of  palladitun,  beddes  Mnue  anver; 
color  pale.  From  Foipei  in  BrasiL  Another  vazietj  man  Zaooting*  and  Gondongk  in  BraxU 
codtofaw  G  to  3  p.  0.  of  palladlDii]. 

4  SAvdivm-GM.  ContainB,  according  to  del  Bio  (Ann.  Oh.  Fbyfl.,  zziz.  131),  3i-13  p.  o.  of 
ibodium;  <i).  =  lS-G — 168;  brittle.    Bequires  reezaminatian. 

AnalTBMljyATdejeflPogg,  m  1G3);  BooMinganlt  [Ann.  Ch.  Fh^,  Kdv.  40S);  Forbes  (PbtL 
Vtg^  IT.  xiiz.  llSrand  m.  Ua);  T.  H.  Henir  (FM.  Ma^.,  HI-  xxxIt.  206);  Uoftnaun  (Ann. 
Ob.  PhBnn.,lxi:  3SG);  T.  S.  Hunt  (Rep.  Q.  Can,  and  Am.  J.  BcL,  II.  n.  UB);  Eeri  (B.  H.  Ztg^ 
18G3,  No.  3);  Elaprotb  (Beitr.,  iv.  1);  A.  LstoI  (Ann.  Ch.  PbjB.,  II.  zzriL  310);  Uallet  (J.  G. 
8nc  DubUDilT.ail);  Manb  (Am.  J.  Sd.,  n.izziii.190);  Northcote  (Fhil.  Mag., IT. tL  3S0);  O^ 
w«ld(Pogg.,)xxTU.M);  Pietmch(Arch.Pb»nn.,II.  ic»iii.l*2);  Kvot  (Ann.  d.  IL,  IT.  liv.  67); 
a.  Bose  (E^.,  zxilL  161);  Torreil  (0.  B.,  lix.  104T);  Teachemacber  (Q.  J.  Ch.  Boa,  iL  193); 
Thomas  (Phil.  Uag.,  IT.  L  261);  £.  W.  Ward,  at  Mint  of  Sjdnoy,  N.  &  W.  (W.  B.  Clarice's  Ho- 
Mudiea  in  Southern  Oaii  Fields,  Sjdney,  1860,  p.  S76) : 


8p.Rr. 

Au 

Alt 

Fe 

Ou 

IWickbir  Co.,  Ireland 

16-324 

93.33 

8-17 

0-T8 

=  99.37  Hallat 

84-80 

14-68 

0-13 

0«4=  99-66  Bosst 

S. 

[64-63] 

36-48 

=100BouB». 

A.           "    TStaapalafc 

60-49 

3814 



=  99.33  Bote 

B.  Schabroraki  (Kath.) 

19.099 

98-9S 

0-1 G 



=99.13B0BB. 

6.  Katbaiinenbuig 

18-79 

96-81 

3-68 

ro.ei; 

=  100  Avd. 

T.           "                   18-71- 

-18-89 

06-60 

4-00 

[0-60 

=  100  At4 

8.           " 

94-09 

6-66 

t036 

=  100  ATd. 

9.            " 

93-rB 

6-01 

[0-34' 

=  100  Ard. 

la         " 

93-34 

6-38 

0-33 

0-06=  99-94  Bow. 

IL            " 

93-80 

7-02 

0-08 

=  99-90  Boa*. 

11            "                     Wil- 

-18-40 

93-23 

6-n 

1-60- 

=  100  ATd. 

is.            "                     17-74— 18-36 

91-31 

8-03 

■0-7tf 

=  100  ATd. 

1*.            " 

16-03 

79-09 

18-47 

■0-84' 

=  100  ATd. 

16.            " 

16627 

70-86 

28-30 

0-84: 

=  100  ATd. 

1&  Onr.  NfkoltJflTak  (IQoak) 

93-4T 

7-37 

=  99-74  Boee. 

n. 

17-73 

89-36 

10-86 

=  100  Bosa. 

18.  Pem>T-PaTlOTSki(Eath.) 

92-60 

7-08 

0-06 

0-02=  99-76  Boaew 

18-66 

94-11 

6-23 

0-04 

0-39=  100  Boee. 

JO.            "       '    " 

17-M 

90-76 

90) 

=  90-78  Boee. 

«.            "            " 

87-31 

12-13 

0-08=  90-61  Boae. 

S3.            "            " 

n-06 

83-86 

1616 

=  100  Bow. 

U.  Benw>r 

01-88 

8-03 

0-09=  loO  Hoee. 

U.  Alex.  ADdreierak  (lOask) 

17M 

87-40 

lS-07 

0-09=  99-66  Boee. 

n-ii 

86-81 

13-10 

[0-30]        =  100  Bose. 

14-66 

60-98 

88-38 

0-33=  99-S9  Boee. 

64 

36 

=100Xlaprotli. 

00-89 

S-98 

(r,    • 

tr.  =  99.87  TenriL 

88-67 

8-46 

Ir. 

1-42     fei3'3S=07-77  Tern 

94-00 

6-86 



PtO-16=100LeToL 

86-9T 

10-63 

md. 

md.=  97-60  Daioet 

86-80 

11-80 

0-90=  99-60  toToL 

84'GO 

16-30 



0-30=  100  LeToL 

94-00 

6-85 



=  99-86  DaroeL 

18-BI 

9473 

6-23 

0-04 

=100  Forbes. 

]8'S7S 

94-19 

6-81 

=  100  Forbes. 

n-«w 

93-61 

8-49 

=100  Forbes. 

18-07 

»i-9e 

7-47 

It. 

—  gangne  0-67  =  100  H)rt« 

93-00 

B-00 

—1=  100  Bouaa, 

asfo 

n-eo 

=  100  BOUBS. 

U-00 

36-00 



=  100  BooBi. 

GOLD. 


a. 

43. 
44. 

46. 
46. 

47. 

48. 
49. 
50. 

61. 

52. 
S3. 
64. 

56. 


u 


N.  Grenada,  TItiribi 
**        Qnamo 
"        Mannato 
•*        Santa  Booa 
^        ElUano 

Malpaso 

Baia 
*"        Bio  Lado 
**        OjasAnchas 

•*      muttoo 

Peru,  Garabaya 

**  B.  ChnqniagoiDo 
Yvngas 


u 


N.  Sootia^  Tangier 

**        Lunenburg 
Califaniia 


u 
u 
a 
u 
ci 
u 
u 
u 
u 


56. 
57. 
58. 
53. 

60. 
6L 
62. 
63. 

66. 
6& 
6t, 

68.  GanacUs  Ghaudidre 

69.  ««  »« 
10.        "  « 

tl. 

11 

11 

74 

15. 

16. 

11. 

18. 

19. 

80. 

81. 

81 

83. 

84.       <• 

86.       u 

86.  u 

87.  « 

88.  «*  *♦ 

89.  <• 
9«.       M 


Sp.gr. 

12-666 
14*15 

U-70 

14-69 


18-43 
16-693 
16-63 
16-64 

18-95 
18-37 


(17-48  Aucd) 
16-63- 


16-33 

15-96 

14-60 

17-40 

•16'43 

16-67 
17-60 


u 
u 
u 
u 

M 
to 
U 
U 


Bathnrat 

Araluen 

Adelong 

u 
a 

Araloen 
II 


*<       MittaMitta 
"        Omeo 
Tasnumia^  Giandara 


a 
u 


Bile  B07  Flat 


Fingal 


Au 

73-40 
73'68 
73-45 
64-93 
88-54 
88-24 
88-15 
87-94 
84-50 
82*10 


Ag 
26-60 
26*32 
26-48 
35-07 
11-42 
11-76 
11-85 
12-06 
15*60 
17*90 


97-46  2-54 

90-86  0-14 

79-89  20*11 

78-69  21-31 


98*13 

92*04 

96-42 

93-53 

92-70 

92-00 

89-61 

90-01 

90-70 

90-96 

86-67 

75-86 

89-24 

87-77 

86-73 

99-28 
95-48 
96-68 
94-92 
94-64 
93-67 
93*17 
91*52 
89-59 
89*57 
85-23 
92-77 
92-58 
93-36 
92-47 
92-62 
94*76 
94-95 
92-55 
90  89 


1-76 

7-76 

3-58 

6-47 

6-90 

7-00 

10-05 

9-01 

8-80 

904 

12-33 

20-67 

10-76 

12-23 

13-27 

0*44 
3*69 
3*92 
5-08 
5*31 
6-23 
6*56 
8-48 
10-61 
10*43 
14-77 
7-23 
7-34 
6-66 
7-31 
7-27 
5-04 
4-66 
7-10 
8-02 


Fe  Oa 

=  100  Bonta. 

=  100  Bousfl. 

=  99-93  Booas. 

=  100  B0UB8. 

=  99-96  BonBiL 

s=  100  Boaas. 

=  100  Bousa. 

=  100  Bousa. 

=  100  Bousa. 

-  =  100  Bouss. 

=  100  Forbea. 

=  100  Forbes. 

=  100  Forbes. 

=  100  Forbes. 

tr.         0-05=  99*94  Karah. 
ir.         011=  99-91  Marsh. 

=100aiioma8. 

=  100  Thomas. 

0-40=  100  LevoL 

=  99  Teschemacher. 

und.       find.  =  99-66  Hofmann. 

0*86         =  99*88  Heniy. 
0*38       =  99-88  Bivot. 

=  100  Oswald. 

0-54  .    0-29=  99-73  Henry. 

—  quartz  2-44=98-97  Pietaflob. 

=  100  Hunt 

=  100  Hunt 

=  100  Hunt 

007  Bi  0-01  =100  Northfiotob 
—  quartz  0-.10=99-l7  KerL 

=  99-76  Henry. 

— =  100  Ward 


005 
1-10 
0*27 


0-08 
0*09 
0-22 
0-11 


tr. 


=  100 

=  100 

=  100 

-=100 

-=100 

■=100 

=  100 

-=100 

=  100 

=  100 

=  100 

=  100 

-=  99-80 

=  99-69 

=  99-82 


u 


11 


M 
il 
U 
M 


M 
U 


II 
II 
II 


*•.  Sn,  Pb,  Co  1*0  Ward. 


The  arerage  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  8eT»> 
W  liimdred  millions  of  dollars  worth,  is  880  Uiousandths ;  while  the  range  is  mostly  betweei 
8.0  and  890  (ProC  J.  0.  Booth,  of  U.  a  Mint,  in  a  letter  to  the  author,  of  May,  1867).  The  ramn 
m  tje  metal  of  Australia  is  mostly  between  900  and  960,  with  an  average  of  926. 

The  gold  of  the  Chaudidre,  Canada,  contains  usually  10  to  15  p.  a  of  sUver ;  while  that  of  Nova 
BOottt  u  very  nearly  pure. 

The  (Mian  gold  afforded  Bomeyko  84  to  96  per  oent  of  gold  and  15  to  3  per  cent  of  sUvei 
,Ann.  d.  Mines  IV.  vu). 

PoryaUe  afforded  Berzelius  (Jahresb.  1835)  Gold  85*98,  palladium  9*86,  sflver  4*17 
^;  Jf!?  of  etocjbtjfu,  weighmg  26  lbs.,  from  Vorospatak,  consisting  of  large  crystala  (^4  ia).  oob- 
««jed26  p.  c.  of  silver  (DingL  Polyt  J.,  dxvL  396).  ^      '         V«^ui.^««ifc- 

Fyropioatic  and  other  Oheii^alOharactenu-.B.B.  fuses  easily.  Not  acted  on  hjt 
"KM    Insoluble  in  a^y  suurle  acid;  soluble  in  nitro-muriatic  acid  (aqua-regia). 


6  VATIV1B  ELSBCEMTS. 

Observations. — ^Native  gold  is  found,  when  in  tUu,  with  oomparatively  small  exceptions,  is 
the  quartz  yeins  that  intersect  metamorphlc  rocks,  and  to  some  extent  in  the  wall  rode  of  these 
Teins.  The  metamorphio  rocks  thus  intersected  are  mostly  chloritic,  talcose,  and  argiUaoeous 
schist  of  dull  green,  dark  gray,  and  other  colors ;  also^  much  less  commonly,  mica  and  homblendic 
schist,  gneiss,  diorite,  porphyiy;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itaoolumito,  is  oommon  in  many  gold  regions,  as  those  of  Brazil  and  Korth  Carolina,  and  some* 
times  specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  noag^e- 
tite  in  grains. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals;  and  the  scales  are  often  invisible  to  the  naked  eye,  massire  quartz 
that  apparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  aud  in  its  cavitiea. 
The  larger  masses  and  the  finer  crystallizations  are  mainly  in  the  latter;  and  Prof.  Wurtz  baa 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  Iron — this  ssdt  of  iron  being  derived 
from  tiie  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  generally 
awiferousj  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequency  auriferous ;  often  tetradj- 
mite  and  other  tellurium  ores,  native  bismuth,  stibnite,  magnetite,  hematite ;  sometimes  barytes, 
apatite,  fluor,  siderite,  chrysoooUa. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  fh>ni  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  endosiug  schists  are  sometimes  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  britUe  mineral,  yields 
the  most  easily  to  the  drilL 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  fh>m  the  quartz  veins,  but  from 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountaius  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins;  and  such 
mines  are  often  called  aUuvial  wctshinga  ;  in  California  placer-diggings.  Pliny  speaks  of  the  "  brings 
ing  of  rivers  fh>m  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  ddbris,**  and  this  method  of  hydraulic  mining  is  now  carried  on  in  Califomia  on  a 
stupendous  scale.  (See  Silliman,  in  Am.  J.  Sd.,  IL  xL  10.)  The  auriferous  gravel  and  earth 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifei^ 
ous  gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  affluent  of  Feather 
Biver,  varying  from  8u  to  250  feet  in  depth,  and  averaging  probably  120  feet  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  firom  such  alluvial  washings. 

The  alluviid  gold  is  usually  in  flattened  scsdes  of  (Sfferent  degrees  of  fineness,  the  size  depend- 
mg  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  whiich  it 
has  been  transported.  Transportation  by  running  water  is  an  assorting  process;  the  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  the 
finer  being  carried  far  away — sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  such  a  region 
to  be  a  pocket  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  grains ; 
often  also  monazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  zircons  are  sometimes 
mistaken  for  diamonds. 

Grold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  ftom  the  Azoto 
to  the  Cretaceous  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  day,  sand,  or  mud,  derived  from  the  wear  of  proexisting  rocks.  Through  some  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  ail  the  fissures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  oouforming  with  &e  lamination)  became  filled  with  the  quartz  veins  containhig  gold. 
The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces,  fh>m 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car- 
rying into  cavities  whatever  they  can  gather  up  from  the  rocks).  Thus,  tiie  gold  of  the  veins  was 
derived  fW>m  the  rocks  adyoining  the  openings,  either  directly  adjoining,  or  above,  or  below  it; 
and  it  must  therefore  have  been  widely  distributed  through  these  roclcs  before  they  were  crystal- 
Uzed  and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been  worthless  mimng* 
ground. 

fl<^i!sta  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  were  they  also  in  Paleo* 
aIK  at  the  groat  mountain-making  epoch  whi<di  closed  the  Paleozoio  era;  also  latOf,  ii 
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the  JansBlo  period,  m  in  the  Slem  Heyada ;  and  stQl  later  in  the  Oretaor  jub  and  Tertiary  peii 
oda,  aa  in  the  Goaat  Monntaina  of  Oalifomia.  But  whatever  the  age  of  the  achists  and  veins,  the 
ongiiuil  aoojce  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  azoic  or  original  rocks  of 
the  i^obe,  aa  Uiej  are  the  great  source  of  the  material  shales  and  sandstones  of  all  subsequent 
SfreS)  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition, 
loriferons  qoarts  veins  are  in  no  case  igneous  veins — ^that  is,  veins  filled  by  injection  of  melted 
tnatter  from  below. 

Gold  exisls  more  or  less  abundantly  over  all  the  continents  m  most  of  the  regions  of  crystalline 
rodcs,  especially  those  of  the  semi-crystalline  achists ;  and  also  in  some  of  the  large  islands  of  the 
worid  where  such  rock:s  exist  In  Europe,  it  is  most  abundant  m  Hungary  at  Konigsberg, 
Sdiemnits,  and  Felsobanya,  and  in  Transylvania  at  Kapoilc,  Torospatak,  and  Offenbanya ;  it 
occurs  also  in  the  sands  of  the  Ehine,  the  Reuss,  the  Aar,  the  Bhone,  and  the  Danube;  on  the 
aoQtbem  slope  of  the  Penmne  Alps  ftom  the  Simplon  and  Monte  Bosa  to  the  valley  of  Aosta ;  in 
Piedmont;  in  Spain,  formerly  worked  in  Asturias;  in  many  of  the  streams  of  Cornwall;  near 
D:>lgell7  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in 
Gtea  Goidh  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweiden,  at 
Eielfon. 

At  the  Transylvania  mines  of  Ydrospatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
obtamdd  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Bomans.  The  Rhine 
bs  been  moat  pn^uctive  between  Basle  and  Manheim;  the  sands,  where  richest,  contain  only 
ftboat  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
an  workwL  The  whole  amount  of  gold  in  Uie  auriferous  sands  of  the  Bhine  has  been  estimated 
St  $30,000,000  ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  500  miles,  and  is  especially  abun- 
dant St  the  Beresov  mines  near  Katharinenburg  (lat  b^^  40'  N.) ;  also  obtained  at  Petropavlov- 
eld  (60"  K.);  Niachne  TagUsk  {59"  N.);  Miask,  near  Slatoust  and  Mt.  Ihnen  (55'*  N.,  where  the 
largest  Bnsaian  nugget  was  found),  etc.  Katharinenburg  is  the  capital  of  the  mining  district. 
Tbs  Urals  were  within  the  territory  of  the  ancient  Scythians ;  and  the  vessels  of  gold  reputed, 
axording  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  iVom  Uralian  nuggets. 
Bat  die  minea  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  vorid,  and  remained  so  until  the  discoveries  in  California.  They  are  principally  alluvial 
vaihjogs,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
rarelTmore  tiian  120  grams.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
loines  le«  extensive  occur  in  the  lesser  Altai,  in  the  Kolyvan  mining  region  (about  1,500  miles 
ea^t  of  Katharinenburg,  near  long.  100*"  E.,  between  the  Obi  and  Irtlsch,  and  1,500  miles  west  of 
tl^otiber  great  Siberian  mining  region,  that  of  Nertschinsk,  which  is  between  135°  and  140"  E., 
«»t  of  L.  BaUcal) ;  among  the  localities  are  Schlangenberg  and  Sirftnovski,  noted  for  affording  the 
eiectnim  (anaL  26,  27).  Asiatic  muies  occur  also  in  the  Gailas  Mountains,  in  Little  Thibet,  Oej- 
ioD,  and  *^«***«iw,  China,  Corea,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippines,  and 
otbttT  East  India  Islands. 

b  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia ;  also,  south  of  the  Sahara 
in  Western  Africa,  from  the  Senegal  to  Cape  Palmas ;  in  the  interior,  on  the  Somat,  a  day's  jour- 
Btf  from  Oassen ;  along  the  coast  opposite  Madagascar,  between  22**  and  35'  S.,  supposed  by 
Moe  to  have  been  the  Ophir  of  the  time  of  Solomon. 

In  8ooth  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
^  of  the  world  was  obtained)  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coas^ 
wpedaily  near  Villa  Bica,  and  iu  the  province  of  Minas  C^eraes;  in  New  (Grenada,  at  Antioquia, 
GbooQ^  and  Giron ;  ChQi ;  in  Bolivia,  especially  in  the  valley  of  the  Bio  de  Tipuani,  east  of 
Borsts;  spsringly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guatemala, 
C(»ta  Bica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guyape 
tzMi  Jalan,  in  Olancho,  while  found  also  in  the  department  of  Yoro^  and  in  Soutiiem 
HoodoTai. 

la  Nordi  America,  there  are  numberiess  mines  along  the  mountains  of  Western  America,  and 
^n  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  (Soorgla  to  Labrador,  be- 
Btiesaome  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
Thej  ooeur  at  many  points  along  the  higher  regions  of  the  Bocky  Mountains,  iu  Mexico,  in  New 
tlexkx},  near  Santa  F^  CeriUos,  Avo,  eta ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and 
Aber  dKstricts ;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  pyrites ;  in  Utah  and 
^^^  Also  along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  tiie  Humboldt  region 
^  elsewhere.  Also  in  the  Sierra  Nevada,  mosUy  on  its  western  slope  (the  mines  of  the  eastern 
^'^  principally  silver  mines).  The  auriferous  belt  may  be  aaXd  to  begin  iu  the  Californian  penin- 
^'^  Kear  the  Tajon  pass  it  enters  California,  and  beyond  for  180  miles  it  is  sparingly  aurifer- 
QQS,  the  Blate  rocks  being  of  small  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
ateot,  and  the  mines  in  number  and  productiveness,  and  they  contmue  thus  for  200  miles  oy 
^^''^   Odd  oocors  alio  in  the  Coast  ranices  in  many  localities,  but  mostly  in  too  small  quantitiei 
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lo  be  pTofitabt;  worked.  The  regfona  to  th«  north  In  Ore^  and  WaahinKton  Tenitoiy,  aod  t*M 
BritiBh  PoeaewiouB  farther  north,  are  at  nuuij  pcunts  aunfoTouB,  and  proauctivelr  ac^  thoogti  ta 
a  lesa  extent  than  Callfonila. 

The  mines  of  California  were  Qret  made  known  in  1S19.  They  were  lor  aome  jears  aole-ly 
alluvial  waahings,  but  since  1862  quartz  mining  haa  been  on  the  increase.  The  quarts  veins  «re 
often  or  great  size.  Bome  in  the  "Mariposa  eatate"  average  12  Ibet,  and  in  places  expand  to  -lO 
feet  in  breadth.  North  ot  Mariposa  county,  the  auriferous  gravel,  which  has  everywhero  been  a 
principal  aouroe  of  Uie  gold  thus  far  obbdned,  is  very  axtensive.  The  thiek  deposits,  oftea  terai- 
jidurated,  aro  now  waahed  down  by  vast  BtreamB  of  water  thrown  by  the  preaaure  of  a  oolnxxm 
of  water  of  160  Teot,  that  do  the  work  of  running  off  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  aariferoua  gravel  formation  ia  under  a  covuring  of  vol- 
oanio  rock,  either  tufa  or  lavoa,  which  haa  to  be  underworked,  in  one  yraj  or  another,  to  get  out 
the  gold,  niakitig  what  ia  called  Idbie-moiMiaia  miaine;  the  Bat  tope  of  hard  volcanic  material 
giving  a  table-like  look  to  the  heights.  (3ee  J.  D.  Whitney's  GeoL  CalifomiBi  review  of  aaina  in 
Am.  J.  8cL,  IL  xlL  231,  3G],  and  B.  ^iman,  ib.,  xL  1.) 

lu  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  th«  C*Ji- 
fornia  discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  cooBned  to  the  States  of 
Virginia,  North  and  South  Oarolina,  and  Qeorgia,  or  along  a  line  (Vom  the  Bappalumnock  to  the 
Coosa  in  Alabama.  But  the  region  may  bo  said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albion  and  Madrid  iu  Uwne ;  Canaan  and  Lisbon,  N.  H. ;  Bridgewater,  Vermont ;  Ded- 
ham,  Mass.  Tracea  oocui  also  in  Franconia  township,  Mont^meiy  Co.,  PennsylTania.  In  Vir- 
ginia, the  principal  deposits  ere  in  SpotajlvBoia  county,  on  the  Bappahannod^  at  the  United 
Stales  mines,  and  at  other  places  to  the  southwest;  in  Stafford  county,  at  the  Bappahannock 
gold  mines,  ten  milea  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  miuea,  on  Bapidan 
nver ;  in  Orango  coun^,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  oonalj,  at  Moss  and  Busby's  mines ;  in  Louisa  oounty,  at  Walton's  gold  mine ;  in 
Buckingham  coun^,  at  Eldridge's  mine^  In  North  Carolina,  the  gold  region  is  mostly  conQued 
to  the  ooimties  of  Montgomery,  Cabarrus,  Mecklenimrg,  and  Lincoln.  The  mines  of  Uecklenbnr^ 
are  principally  vein  deposits ;  those  of  Bnrke,  Liocol^  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil ;  the  Davidson  ooun^  silver  mine  has  afforded  gold.  Jn  Georgia,  the  Sbellon  gold 
mines  in  Habersham  oounty  have  long  been  famous ;  and  many  other  nlocea  have  been  Cf>ened  id 
Babun  aud  Halt  counties,  Lumpkin  county,  at  Dahlonega,  etc ;  and  the  Cherokee  oonntry.  I  d 
Smiilt  CiiroJtna,  tlie  principal  gold  regiona  are  tho  FairForest  in  Union  district,  and  the  Lynch'a 
creek  and  Catawba  regions,  chiefly  in  laincBSter  and  Chesterfield  diaiiicts;  also  in  Pickena 
oounty,  adjoining  Georgia.    There  is  gold  also  m  eastern  Teaneme, 

III  CWadB,  gold  oocuTB  to  the  south  of  the  St.  I^wrence,  in  the  soil  on  the  ChaudtSie  (where 
first  found  in  I83G\  and  over  a  considerable  region  beyond,  having  been  derived  probably  ttotn 
tlie  cryatalline  schista  of  the  Notre  Dome  range  (T.  3.  EuntX  wliic^  is  properly  a  continuation  of 
the  mountains  of  New  England  and  the  Appalachians  to  the  southwest  in  Nova  Scotia,  mines 
are  worked  near  Halifax  and  elsewhere. 

In  Australia,  which  is  I\illy  equal  to  California  in  prodacCiveneBB,  and  much  auperior  in  th« 
purity  of  the  motol.  the  prmcipal  gokl  mines  occur  along  the  streams  in  tho  mountsius  of  N.  &, 
Wales  (S.  E.  Australia),  and  aloug  the  continuation  of  the  aame  range  in  Victoria  (3.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathiirst,  In  the  apriug  of  I8B1 ;  and  in  August  of  tbe 
same  year,  the  far  richer  deposits  of  Victoria  became  known.  Some  gold  haa  also  been  obtained 
in  Queensland,  N.  Australia,  iu  the  vicini^  of  Moroton  bay.  Prof.  Booth  states  (in  a  letter  to 
the  author)  that  one  lot  of  Australian  gold  worth  about  $^0U0,  aubmitted  to  Mm  in  1S63,  consist- 
ed of  graliia  from  the  aizo  of  a  very  targe  pea  to  small  sand,  all  of  which  were  mora  or  lesa  per- 
fect dodecahedrons.  Gold  also  occurs  in  Tasmania  (Van  Diemen's  Land).  In  Now  Zealand,  it 
baa  been  found  at  Coromandol  tiarbor,  near  Auckland,  on  the  Northern  island,  aud  on  the  Middle 
ok'a  Straits.    Found  also  in  New  Oaledooio. 

old  of  considerable  aise  have  been  found  in  North  Carolina.  The  la^test  was  dis- 
ibarrua  Oo.;  it  weighed  twenty-eight  pounds  avoirdupois  ("steet-yard  weight," 
troy),  and  was  S  or  9  mchea  long  by  4  or  e  broad,  and  about  an  iodi  thidc  The 
et  reported  from  Cahfomia  weighed  20  pounds.  A  moss  conaisting  of  a  congeries 
d  weighing  201  ots.  (value  ^000)  was  found  in  1S6G,  in  California,  1  miles  from 
n  El  Dorado  county.  Ia  Paraguay,  pieces  firom  1  to  60  pounds  weight  were  taken 
f  rock  which  fell  from  one  of  Uie  higheat  mountains.  Several  specimena  weighbig 
re  been  found  in  tho  Oral,  and  one  of  27  pounda ;  and  near  Uiaak,  in  the  valley  of 
anka,  in  1S42,  a  mass  was  detached  weighing  S6  pounds  troy.  This  mass  ia  now 
m  of  Mining  Engineers  at  SL  Petersburg.  A  mass  found  recently  in  AustTBlia, 
anch  Barkloy  Nugget "  had  the  Goormous  weight  of  146  lbs.,  aod  only  0  oxs.  of  il 
I  and  one  still  larger,  fKim  Ballarstj  weighed  ISl  Iba.  8  oeb.,  and  yiehjed  £8,311 
g  of  gold. 
'Old  minas  has  veiy  much  Inoreaaed  in  amount  ^noe  the  discovery  of  tbe  minoi 
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flfOafifaniiiL  The  mines  of  Soath  Ameritsa  and  Mexico  were  estimated  by  Humboldt^  over  80 
yean  Buioe»  to  jield  annnaHy  $11,500,000,  which  much  exceeds  the  present  proceeds.  Brazil  lias 
furnished  aboat  17,600  pounds  troy  per  year.  It  is  estimated  tiiat,  between  1790  and  1830, 
Mexico  prodoced  $31,250,000  in  gold,  ChUi. $13,450,000,  and  Baenos  Ayres  $19,500,000,  making 
•n  avenge  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 846  produced  about  $16,500,000 ; 
sad  in  1851,  $15,000,000.  The  yield  of  Galifomia  in  1849,  the  first  year  after  the  dis- 
tta^ij  of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1863,  when  it 
was  nearly  $60,000,000.  Since  then  it  has  diminished,  and  in  1866  the  amount  was  but 
$37,000,000.  Montana,  Oolorado,  Idaho,  and  Nevada,  raise  the  toted  from  the  United  States  for  the 
?w  1666  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  $60,000,000 
for  a  number  of  years ;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quarts. 

The  gobl  is  obtained  from  the  auriferous  quarts  by  pulverizing,  and  then  treating  the  finely- 
powdered  quarts  with  mercury,  a  method  weU  known  to  the  ancients.    This  metal  <fissolves  out 
the  gtrfd,  producing  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.    The  auri- 
ferous pyhte  is  tint  powdmd,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
fulphiir  is  driven  ofld    The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
Tith  chlorine  gas,  and  the  metals  thus  converted  into  chlorids,  of  which  the  chlorid  of  gold  is 
K>uil>l&    This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
Aooording  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  kad,  and  afterwwd  obtamed  from  the  lead  by  cupellation.    By  a  third  process,  the  aurifer- 
^m  pyrite,  especially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
foaoa;  the  matt  is  then  roasted,  and  the  o^d  of  copper  taken  up  by  dilute  sulphuric  acid,  leav 
bg  the  gold  and  silver  in  the  residue. 

2.  SZZiVER.    Luna  Aicncnk    Gediegen  Silber  Oemk    Argent  nam  Mir. 

Isometric.  Observed  planes  0, 1,  /,  i-2,  iA,  3-3.  Fiff8. 1,  2,  6,  7, 15, 17. 
Cleavage  none.  Twins  :  composition  face  octahedral,  liKe  f.  50 ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  off 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals;  or  (2)  at  angles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generally  obliquely  prolonged  or  shortened, 
^d  thus  greatly  distorted.  Also  massive,  and  u^  plates  or  superficial 
coatings. 

H.=2-5 — ^3.  G.=10-l — 11-1,  when  pure  10*5.  Lustre  metallic.  Color 
Mid  Btreak  silver-white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black     Ductile. 

Comm  ▼>'> — Silyer,  with  some  copper,  gold,  and  sometimeB  platinum,  antimony,  bismuth, 

^v.  1.  OrdSnary.    (a)  crystallized ;  (&)  filiform,  arborescent;  (c)  massive. 

tAwifsmts;  KHstdUt,  (Gaidisch-Silber  Hauam.,  Handb.  104,  1813.  Kiistelit  BreiiK,  K 
H.Ztg.,xxy.  169, 1866.)  Gontains  10  to  30  p.  a  of  silver;  color  white  to  pale  brass-yellow. 
^^  ii  a  gradwd  passage  to  argentiferous  gold  (see  GtOLD). 

Th«  Dame iTiMe/tfe  was  given  to  an  ore  from  Nevada,  having  the  following  characters:  E.=2— 
h\  G.=ll-32-.]3'10 ;  color  silveNwhite,  somewhat  darker  Uian  native  silver  on  a  fresh  surface} 
Hichter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the  lode  of  the 
Opbir  mine,  Nevada,  in  bean-shaped  grains. 

3.  OiipriftTwts,    Contains  sometimes  10  p.  o  of  copper. 

^  J^iiJ&rnofwiL  John  found  in  silver  from  Johanngeorgenstadt  (Chem.  Unt,  i.  285)  1  p.  o.  anti- 
^^l^  And  traces  of  copper  and  arsenic    (See  frirther  under  Discrasite.) 

The  Koi^beig  native  silver  contains  0*40  p.  a  of  TMrcury  (D.  Forbes),  and  the  presence  of  this 
iQ^l  Sasoaim  suggests,  may  account  for  its  fine  crystallization. 

Foniyoe  (PliiL  Trans.,  1*776,  623)  found  in  silver  from  Kongsberg,  Norway,  silver  72,  gold  28, 
fiertte  (Ann.  d.  M.,  xL  72)  obtained  10  p.  c.  of  copper  from  silver  from  Ourey,  France. 

Pyr.)  «to^>-B.B.  on  oharcod  fhses  easily  to  a  silver-white  globule,  which  in  O.F.  gives  a  faint 
(^  red  coating  of  ozyd ;  crystaUizes  on  cooling.  Soluble  in  nitric  add,  and  deposited  again  bj 
•Ida*e  of  copper. 


10  NATIVE  BLZKEHTS. 

Ob*.— Natlra^veriyxnratnmaMM,  or  in  BrborMceiiDeB  and  flliTorm  aiiapea,  in  tcIbs  traTernni 
gn^M,  Rchiat,  porphTTj,  and  other  rocks.  Alio  oooura  disBemmUed,  but  uautUj'  inriBibly,  b 
nilJTe  copper,  galena,  chalaodte,  etc. 

The  mmsB  of  Eongsberg  in  Norway,  haTO  aCTorded  ma^i&oent  speciniena  of  natiTe  i^rer.  On 
among  the  splendid  suite  frODi  this  locohty  in  the  Bo^  collection  at  CopealiaKen,  woigfliB  up 
wards  of  Q  owt,  and  recectl;  two  moaaM  have  been  obtained  weighing  aevera^  238  and  43i 
pouudB.  The  principal  Saxon  localities  are  at  Freiberg,  Bchneeberg,  and  Johanngeotgenstadt 
Ibe  Boheniian,  at  Przibram,  and  JoachimathaL  A  duuib  weighing  60  Iba.  Oum  (be  HinuDol^fius 
mine  near  Freiburg  had  G.=10-SiO.  It  also  occurs  in  Bmall  quaotitEeB  with  other  ores,  at  An 
dreoaberg,  la  the  Harlz;  in  Suabia;  Hungary;  at  Allemont  in  Dauphinj;  in  the  Dral  neai 
Beresof;  in  the  Altai,  at  ZmdoS';  and  in  aome  of  the  Comiah  mines. 

Uozico  and  Peru  have  been  the  moat  productive  oountriea  in  sQTer.  In  Mexico,  it  haa  bepi: 
obtuned  mostly  Ihjm  its  ores,  while  in  Peru  it  occun  priodpally  native.  A  Uuiicon  specimen 
from  Batopilaa  weighed  when  obtained  400  pounds;  and  one  from  Southern  Porn  (minoB  oF 
Huantayaj  weighed  over  S  cwt  During  the  Hrat  eighteen  years  of  the  present  uenlury,  nx^re 
than  8,180,000  marks  of  sllrer  were  affoided  by  the  mines  of  Guanaiuato  alone.  In  Duraugo. 
Stnatoa,  and  Souora,  in  Northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  United  Stales  it  is  disseminated  through  much  of  the  copper  ol'  Uichigan,  oocaeioaaUj 
in  Bpota  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedious,  etc,  at  various  minos.  Il 
hu  been  observed  at  a  mine  a  milo  south  of  Sing  Sing  prison,  which  was  formerly  worked  [or 
•ilver ;  at  the  Bridgewater  copper  mines,  New  Jersey ;  in  interesting  specimens  at  King's  iiiiii>.', 
Davidson  Co.,  N.  C ;  at  Prince's  location.  Lake  Superior,  Canada ;  rarely  in  filaments  with  listy- 
t«R  at  Cheshire,  Ct.  In  Idaho,  at  the  "  Poor  Man'a  lode,"  lai^  masses  of  native  silver  have  been 
obtained.  In  Kevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  fllameuta ;  at  tho  Ophii 
mine  rare,  and  dissemiDated  or  dlaoicntousi  in  California,  sparingly,  in  Silver  Uountain  district. 
Alpine  Co.;  in  the  Maria  vein,  iu  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  jiald 
of  the  United  Sutes  at  the  present  time  m  silver  ia  about  $20,000,000. 

Alb— Faeudomoiphs,  oonksting  of  bom  silver,  red  silver  ore,  and  argentiie. 


FUtlna  (ft.  Ohoco)  moa,  Belac  Hist.  Viags  Amer.  Meiii,  lib.  6,  o.  10, 
Uadiid  ITM.  Platina  (f^.  Oarthagena)  W.  Brwpnrigg  (who  leoeived  it  in  1741  from  a  Wood)^ 
PbiL  Tnni.  11G0,  BS4.  I%tinadelPiDlO&At^,  Ac.  K  Stockh.  ]7G2,26S.  Pdyxen  £<miotil. 
Haiklb^91, 1SI3,S0.  1S41. 

laometric.     Karely  in  cubes  or  octahedrons  (f.  1,  2).     Usnally  in  gnune ; 
occasionally  in  iiregnlar  lumps.     Cleavage  none. 

H.=4^-*-5.     G.=16— 19,  17-862,  17-75&,  two  masses,  G.  Rose,  17-200, 

a  smaller;  17-108,  small  grains,  Breith.;  17-608,  a  mass,  Breith. ;  17-60,  lai^ 

ischne  Tagilsk,  Sokoloff.     Lustre  metallic.     Color  and  etreak 

-gray ;  shilling.    Opaque.     Ductile.     Fracture  hackly.    Oaca.- 

neti-polar. 

nnm  comUned  with  Iron,  iridium,  osmium,  and  other  metals.  Analyses;  1 — 3, 
.  Stockholm  182B,  113);  4,  S,  Osann  (Fogg.,  viii.  60B,  xl.  411,  xiii,  383,  xiv.  329^ 
Ivanberg  (Institut,  IL  S94) ;  S  M.  Backing  {Ana.  Gh.  Phann.,  xcvL  243) ;  9—30,  R 
lebray  (Ann.  Oh.  Phya.  IIL,lvl44»);  31,  Eromayer  (Arch.  Pharm.  IL,  cs.  li 
107); 
Pt         An      ?^       If      Eh       Fd    Cu      I-O  Sand    Os 

BS-SO     —    8-33   1-16     110  045    1-40   1 08 '=100  Beitelina. 

7B-94     llirt    4-97  0*86    0-Z8  0-JO    1-96  1-2S  '  =  100  BeraeUua. 

73-58     13.S8    a-3G  1-lG    0'30  6-20    330  SU  •=100  Berzelius. 

B3-07     10-79     1-91  0-69    036  1-30    1-80  =  9973  Oaann. 

80-87     10-93    0-06  444    130  3-30    Oil  .    =100  Osann. 

88-16     8-03     1-09  318    0'3B  0-40    191  0'97  Un  0-]0=101-IT  St. 

84-34     7'Ba    3'S2  3-13     1-66    tr.       1-56  0-l9     "  0'S1  =  101'33  St. 

BZ-60    0-20  lOei    0  86   013    3  80  =9838  Bocking. 

86-20    1-00    7-80    0-86  1-40    0  BO  0-60    0-9B   0-9G    =100'25D.  AS. 
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PI 

Aa 

Ee 

Ir    Bh 

Pd    Ou     I-O 

Oa 

Sand 

1.  Ghooo 

80-00 

1-50 

7-20 

1  55  2-50 

1-00  0-65    1-40 

4-36=10015  D.kJK 

L     ^ 

7682 

1-22 

7-43 

1-18  1-22 

114  0-88    7-98 

2-41  =100-28. 

t  GiUfonua 

86-50 

0-80 

6-76 

1-05  1-00 

0-60  1-40    1-10 

2-95=101-1 5. 

3.       " 

79-85 

0-55 

4-45 

4-20  0-65 

1-96  ^-75    4-95 

005* 

2-60=100-00. 

1       " 

76-60 

1-20 

610 

0-85  1-96 

1-30  1-26    7-55 

l-25» 

1-60  Pb?  0-56=100. 

5.  Oregon 

51-45 

0-85 

4-30 

0-40  0-65 

0-15  2-15  37  30 

3-00=100-25. 

6  Spun 

45-70 

315 

6-80 

0-95  2-65 

0-85  105     2-85 

005* 

35-96=10000. 

V  Aoitralia 

59-80 

2-40 

430 

2-20  1-50 

1-50  1-10  2500 

0-80* 

1-20=100-00. 

1\      " 

61-40 

1-20 

4-55 

1-10  1-85 

1-80  1-10  2600 

1-20=100-20. 

19.  Bassia 

71-50 

und. 

9-60 

1-45  2-80 

0-86  2-15     2-35 

2-30* 

100=100-00. 

10.       *' 

76-40 

0-40  11-70 

4-80  0-30 

1-40  410    0-60 

1-40=100-50. 

IL  (Warnia 

63-30 

0-30 

6-40 

0-70  1-80 

0-10  4-25  [22-561 

—  HgO-60  =100Kroia 

» 

the  loRR,  with  some  osmium. 

Var.--(1)  Sranberg  makes  the  Platinum  of  Nos.  2,  7,  8=Fe  Pt';  Fe  Pt^  (2)  that  of  3,  4,  5= 
Pe  PC*.  The  last  is  called /nm-P^tnttm  {EisenpUUinj  Breiih.)]  G.= 14-6— 15-8,  H.=6. 
Pyr.,  etc.— Infusible.  Not  a£fected  by  borax  or  salt  of  phosphoruSi  except  in  the  state  of  fine 
dust  when  reactions  for  iron  and  copper  may  be  obtained  Soluble  only  in  heated  nitro* 
domtic  odd.  Acts  slightly  on  the  magnet ;  this  property  has  been  supposed  to  depend  on  the 
iSLixmt  of  iron  it  contains ;  but  Kokscharof  states  tiiat  platinum  masses  fh>m  Kischne  Tagilsk  are 
cstzaeti-pQkr,  and  attract  iron  filings  fkr  more  strongly  than  the  ordinary  magnet. 

Obt.— Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  osmium, 
paSa^inun,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in  the  district 
G^Cbooo,  near  Popayan,  in  South  Americat  where  it  received  its  name  pkUina,  from  plcUOf  nlver. 
h  tne  province  ox  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous- 
sanuU). 

Ic  Bussia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nlschne  Tagilsk,  and  Goroblago- 
^  m  the  Ural,  in  aUuvial  material ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La 
ManUne,  which  consists  of  crystalline  rocks;  in  Nischne  Tagilsk,  it  has  been  found  with-chro- 
oite  k  BCfpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  afibrds  annually  about  800 
cvi  of  platinum^  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia,  St.  Domingo^  and 
^nieo.   The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

P^um  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
^  Bhioe ;  at  St  Aray,  val  du  Drac ;  county  of  Wicklow,  Ireland ;  on  the  river  Jocky,  St  Domin- 
S^'i&CQording  to  report^  in  Gholoteca  and  Gradaa,  in  Honduras;  in  CSalifomia,  in  the  Klamath 
r^^  at  Gape  Blanco,  eta,  but  not  abundant ;  in  traces  with  gold  in  Rutherford  Co.,  North 
Cvrjjiiia;  at  St  Francois  Beauoe,  et&,  Canada  East 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
rideraUe  magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
i^  and  deposited  in  the  Berlin  museum  ;  specific  gravity  18*94.  In  1822,  a  mass  from  Coudoto 
^  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
^-oghing  11,641  grains.  A  specimen  was  found  in  the  year  1827,  in  the  XJraL  not  far  ftom  the 
Beoudoff  mines,  whidi  weighed  lOi^  Russian  pounds,  or  11*57  pounds  troy,  and  similar  masses 

v^oot  vaoommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidofif 

cabinet 

.  ^  oetal  platinum  was  brought  from  Choco,  S.  A.,  by  UUoa,  a  Spanish  traveller  in  America, 
^  ^  7«r  1736,  and  from  Oarthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica.  UUoa 
^pttia  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brownrigg  says 
vsv^piatiQa,"  and  the  latter  mentions  a  "pummel  of  a  sword,"  and  other  articles  of  platinum, 
t^M  by  him  from  Carthagena. 


^  PZiATlNIRZDX0Bf.    Svanbergf  Jahresb.,  xv.  206, 1834. 

Isometric.     In  small  grains  with  Platinum ;  sometimes  in  cubes  with 
^-runcated  angles,  (f.  6).    H.=6— 7 ;  G.=22-6— 23.    Color  white. 

Oom]k— flatinum  and  iridium  in  different  proportions.    Analyses  by  Svanberg  : 

Plat        Irid.       Pallad.    Rhod«         Fe         Cu  Os 

J-If.Tagaik  1984        76-80        0  89        178        =99-11 

Z-Braza  65-44        27*79        0*49        6-86         4-14         3*30        trace    =98*02 

^^p.  In  a  specimen  from  Ava  in  India,  found  00  of  iridium  and  20  of  platinum.    If  platdnum 
"^  iridiom  are  isomorphous,  it  is  probable  that  the  proportions  of  these  metals  aro  indefinite. 
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Dr.  Genth,  after  some  trials,  oonaiders  some  graina  oocnrring  with  the  Oalifoniia  gold  to  be  P!a 
tfauxidlnin.    Am.  J.  Scl  IL,  xy.  246. 

6.  PALLADIUM.  WaUattoHi  PhiL  Trans.  18C«. 

Isometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimes 
composed  of  diverging  fibres. 

H.=4-6— 5.  G.=ll-3— 11-8,  Wollaston ;  of  hammered,  12-14:8,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opague.  Ductile  and  malleable. 

Oomp.— PoDadium,  alloyed  with  a  little  platiiiiim  and  iridium,  bnt  not  jet  analyzed. 

Pyr.,  eta — ^The  blowpipe  reactions  of  naUve  palladium  are  ondescribed.  As  prepared  by  Devillef 
it  i{[  the  most  fusible  of  the  platinum  metals.  Ozydizes  at  a  lower  temperature  than  silTer,  but 
is  not  blackened  by  sulphurous  gases. 

Obs. — ^Palladium  oocurs  with  {datinum,  in  Brasil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  fh>m  &L  Domingo,  and  the  UraL 

Palladium  has  been  employed  for  balances ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  which  it  is  adapted,  because  of  its  not  blackening  from  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  sliver. 

6.  ALLOPALLADIUBff.    Selenpalladium  Ztnkm,  Pogg.,  zvL  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.    In  small  six-sided  tables.    Cleavage:  basal  perfect 
Lustre  bright. .  Color  nearly  silver-white  to  pale  steel-gray. 

Oomp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous;  the  formula 
probably  Pd',  instead  of  Pd. 
Obs. — ^From  Tilkerode,  in  the  Hara,  in  small  hexagonal  tables  with  gold. 

7.  IRIDOSBaiNJU.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUasion,  PhiL  Trans., 
1805,  316  (Metals  Iridium  and  Osmium,  first  announced  by  Tennani^  PhiL  Trans.,  1804,  411). 
Native  Iridium  Jameaon.  Osmiure  d'  Iridium  Berz.f  Kouv.  Syst  Min.,  195,  1819.  Osmium- 
Iridium  Leonh,y  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sisserskit,  Haid. 
Handb.,  558,  1845. 

Hexagonal.  Rarelv  in  hexagonal  prisms  with  replaced  basal  edges; 
pyramidal  angle,  127  86',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=6— 7.  G.=19-3— 21*12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.    Opaque.    Malleable  with  difficulty. 

Oomp.  Var. — Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  these 
proportions  have  been  named  as  spedes,  but  they  are  isomorphous,  as  are  those  of  the  metals  (G 
tto»s).    Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present 

Yiur.  1.  NewjanskHe^Bsld.;  H.=7;  G.=]8'8 — 19*6.  In  flat  scales;  color  tin-white.  Over  4€ 
p.  c.  of  Iridium.    Named  from  a  Siberian  locality. 

Analysis  by  Berzelius  (Pogg.,  xxxiL  232,  1833): 

Ir  46*7*7,  Os  49*34,  Bd  3*15,  Fe  0*74,  giving  the  formula  Ir  Oa=Iridium  49*78,  Osmium  S0*22 
G.=19*386— 19*471. 

Glaus  obtained  (Beitr.  Platinum,  Dorpat,  1854)  from  six-sided  tables  from  Kischne-Tagilsk: 


Ir  55*24        Os  27*32        PI  10  08        Bd  1*50 
Deville  and  Debray  (Ann.  Ch.  Phya,  IH  Ivi  481)  found: 


Pd  Pe  On  «r,=100. 


1. 

N.  Grenada 

s. 

ii 

8. 

Oalifomia 

4. 

Australia 

S. 

Borneo 

e. 

Bissia 

1. 

«           < 

G.=18-9 


Ir 

70*40 
67*80 
53*60 
58-18 
58-27 
77*20 
43*28 


Bd 

12-30 
0-63 
2*60 
304 
2*64 
0*50 
5*73 


Pt 
0-10 


0*1 5 
1*10 
0-62 


Bu 

6-37 
0*50 
5-22 

0-20 
8-49 


Os 

[17*20] 
3510 
43*40 
33*46' 
3894' 
'21-00 
'40*11 


Chi 


0*06 


015 


tr. 


=100 

010=100*08 

=100 

=100 

=100 

=100 


0-78     099=100 
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Oa       ¥e 


1-40=1100 
0-63=100 
1-29=100 


8.  Rmria        0.=18-8  64-50      7*50    2*80    [22-90]     0*90 

9.  •*  6.=20-4  43-94      1*65    O'U     4'68     '48  85'      O'll 
10.         "            G.=20'5  70-36      4-72     0-41  [23-01]     021 

Thomson  foaad  In  a  Bteel-gny  Tariety  from  Bradl  72-9  p.  c.  of  iridiam,  with  24*1  osmium  and 
6  iron=100. 

2.  SissenkUe  Haid.  In  fiat  scales,  often  six-sided,  color  grayish-whito,  steol-gray.  0=20 — 
11  Not  oyer  30  pu  c  of  iridium.  One  kind  from  Nisdme  Tagilsk  afforded  Benelins  (L  o.)  It 
«*:=Iridium  19*9,  osmium  80-1=100;  G.=21'118.  Another  oorrespon^d  to  the  formula  It 
^'=lnd]um  24-8,  osmium  76-2=lQO,  it  affording  Ir  25,  Os  75.    Named  from  a  Siberian  locality. 

Pyr^  eto.~At  a  high  temperature  the  Sisserskite  gives  out  osmium,  but  undergoes  no  further 
hscge.  The  NeTvjan^te  is  not  deoomposed  and  does  not  give  an  osmium  odor.  With  nitro, 
fcs  diameteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  in  water,  from 
fikh  a  green  precipitate  is  thrown  down  by  nitric  add. 

Obs.— It  occurs  with  platinum  in  the  province  of  Chooo  in  South  America ;  near  Slatharinenbnrg^ 
itiUHut,  and  Kyachtimsk,  m  the  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  the 
iurf  roas  beach-sands  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  some- 
imes  Bx-fflded.    Also  traces  in  the  gold-washings  on  Sie  rivers  du  Loup  and  des  Plantes,  Canada. 

B.  MBROURT.  X«r^  £f>yii^  Theophr,  T^^lfvyvfiof  ra9*  lavrhv  [native]  Dioscor.^  E,  ex.  AT* 
eatmn  viTom,  Hydrargyros,  FHtl  zzziii.  32,  20,  41.  Quicksilver.  Mercurius  Aldiem 
Gediegen  Queckfiilber  G^erm.    Mercure  natif  jFK 

Isometric.  Occurs  in  small  fluid  globules  scattered  through  its  gangue. 
G.=13'568.     Lustre  metallic.     Color  tin-white.    Opaque. 

OoDEp.— Pure  mercnry  (Hjg) ;  with  sometimes  a  little  silver. 

Pyr^  «ka— B.B.,  entirely  volatile,  vaporizing  at  662*"  F.  Becomes  solid  at  — 39*  F,  and  may 
be  oTBtsQised  in  octahedrons.    Dissolves  readily  in  nitric  add. 

Obt.— Mercury  in  the  metallic  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  obtained 
HMftlr  from  dnnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  clay 
tl£il€s  or  aduflts  of  different  geological  ages. 

it  CiTidale,  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocene 
incQinalitic  beds.  ICercuxy  has  been  observed  occasionally  in  drift;  and  near  Eszbetek,  in  Tran- 
Fylnoia,  and  also  Newmarkt,  in  Galicia,  springy,  issuing  fW)m  the  Oarpathian  sandstone,  some- 
^i3»a  bear  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in  Oamiola, 
iDd  AliQaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate,  from  whidi  it  is 
<^^iM  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  Morsfold,  in  the  Palatinate, 
^(^linthia,  Hungary,  Peru,  and  other  countries ;  also  at  Peyiat  le  Chateau,  in  the  department 
cf  &e  Haate  Vienno,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar;  in  GaUfomia, 
e^jccally  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  some  of  the  quartz  geodes  contain 
lerenl  poonds  of  mercury. 

9.  AMALGAM.  Qmcksilfwer  amalgameradt  med  gediget  Silfwer  (fr.  Sala)  OronsL^  189. 
1^^  Katm-lich  Amalgam,  SUberamalgam,  Cftrm,  Amalgam  natif  de  LislCj  L  420,  1*783.  Mor- 
on ngsDtal  H.    PeOa  natural  JDd  Rio. 

Isometric.  Observed  planes,  as  in  f.  54,  with 
^)  plane  2.  Figure  3  common  ;  also  4,  5,  8, 
%  18, 14.  Cleavage :  dodecabedral  in  traces. 
Also  massiTe. 

H.=^3-5.  G.=13'75-14;  13-755,  Haid. 
Color  and  streak  silver-white.  Opaque.  Frac- 
tiu«  conchoidal,  uneven.  Brittle,  and  giving  a 
jTating  noise  when  cut  with  a  knife. 

OQai|).-Both  Ig  Hg»  (sSflTer  34*8,  merouir,  66'2),  and 
^  Hg*  (=aaTer  26*26,  and  mercury,  73*75),  are  here  included 
«  ifforded  by  the  following  analyses :  I,  Klaproth  (Beitr.,  I 
J^);  2,  CariW  (J.  d.  It,  xiL  1,  PhiL  Mag.,  xix.  41);  3,  Heyer 
HM'iAnn,a.90): 
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Sihrw. 

M6iwi'7« 

1.  Ag  Hg*,  MoecheDaiidflberg 

36 

64   — 100  TClaproth. 

2.  AgHg*,  AUemont? 

27-6 

72-6=100  CJordier. 

3.       *'       MoschoUaudsberg 

250 

73*3=  98*3  Hejer. 

Pyr.,  etc.— B.B.,  on  charooul  the  nercary  volatilises  and  a  globule  of  silver  is  left.  In  tt^ 
elosed  tube  the  mercury  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globalei? 
DisBolTes  in  nitric  add.    Rubbed  on  copper  it  gives  a  silvery  lustre. 

Obs. — ^From  the  Palatinate  at  Moschellandsberg,  in  fine  crystals,  and  said  to  occur  where  tiic 
veins  of  mercury  and  silver  intersect  one  another.  Also  reported  fh>m  Bosenau  in  Hungary,  Sola 
in  Sweden,  AUemont  m  Dauphin^  Almaden  in  Spain. 

Domeyko  reports  (Min.,  1 87,  Ann.  d.  M.,  VL  il  1 23,  v.  463)  other  compounds  from  the  mines  of  11a 
Bosilia,  province  of  Atacama ;  one  of  white  color,  with  Hg  56*4,  Ag  48*6 ;  2,  white  with  (mean  of  3 
anal)  Hg  53 '2,  Ag  46*8 zrAg*  Hg^ ;  3,  granular  and  dull,  (m^n  of  3  aoaL)  Hg  44*9,  Ag  66*1  ==^g 
Hg,  4,  blackish  and  dull,  (mean  of  3  anal)  Hg  46*6,  Ag  53*4;  5,  bladdsh and  dull  metallic^ 
times  in  crystals,  Hg  35*8,  Ag  tf4'2=Ag*H'. 

Of  th9  last  there  is  a  mass  in  thetnuseum  at  Santiago^  OhUi,  weighing  21}  Ibe.    These  may 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

la  ARQUBRITB.    Arquerite  Berths  de  B,,  di  Duf.,  G.  B.,  ziv.  567,  1842,  in  Bep.  on  Alt.  fafj 

Domeyko^  pub.  in  Ann.  d.  M.,  ILL  zx.  268,  1841. 


Isometric.  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.=10*8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

« 

Oomp. — ^According  to  Domeyko  (L  c.)  the  crystallized  contains  Ag*  Hg=Silver  86'6,  mercorj 
18-5=100. 

Obs. — ^From  the  mines  of  Arqueros,  in  Coquimbo,  Oliili,  where  it  is  the  principal  ore  In  the 
first  fifteen  years  of  exploration  these  mines  afforded  200,000  marcs  of  silver.  Oooutb  with 
barite,  cobalt  bloom,  and  little  sulphuret  and  chlorid  of  silver. 

11.  QOLD  AMALGAM.    H.  Schneider,  J.  pr.  Ch.,  xUiL  317, 1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowish-white,  four-sided  prisms  (California  variety). 

Oomp.— (An,  Ag)*  Hg*,  an  analysis  by  Schneider  of  a  specimen  from  Columbia  (L  c;),  aflbrdiag, 
mercmry  67-40,  gold  88*89,  silver  5*0. 

The  Oalifomia  amalgam  gave  Sonnenschein  (ZS.  G.,  vl  243),  gold  89*02,  mercury  60*98 ;  also 
another,  gold  41*63,  mercury  68*87,  in  which  Au:  Hg=2:  3. 

Obs. — ^From  the  platinum  region  of  Columbia,  along  with  platinum ;  California,  especially  near 
liariposa. 

12.  OOPPBR-    Aes  Pyprium  PUn,  Yenns  Alehem.    Gediegen  Eupfbr  Oerm.    Culvre  natif  Jh 

Isometric.  Observed  forms  Oj  1, 1,  i-2,  ^-f ,  3-3.  Figs.  1,  2,  3,  4,  5,  6, 
7,  8, 16, 17,  and  others.  Cleavage  none.  Twins ;  composition-face  octa- 
hedral, very  common,  and  producing,  in  connection  witn  distortion,  com- 
plex forms ;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  i-2 
about  one  cubic  angle  of  f.  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent ;  the  latter  with  -the 
branches  passing  off  usually  at  60^,  the  supplement  of  the  dodecahedral 
angle;  the  blanches  sometimes  twin-dodecahedrons  modified  by  plane? 
Oj  1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  siae  of 
this  one  octahedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
^  ~    cubic  planes  (Bose).    Also  massive. 
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fl.-2-6 — 3.  6.=8-838, native,  Whitney ;  8  948—8-958,  electrotype  cop- 
«r,  Dick.  Lustre  metallic.  Color  copper-red.  Streak  metallic  shininjr 
)actile  and  malleable.    Eractnre  hackly. 

Cdmp. — ^Pare  copper,  bat  often  containing  some  eilyer,  bismnth,  etc, 

P.  Ooilier  obtained  0*016  p.  a  BQver  in  native  copper  firom  the  Ifinnesota  mine.  (Private  ooni- 
onnica^on.) 

HaotefeuiDe  states  that  a  Lake  Sopeiior  specimen  afforded  him,  Copper  69*280,  silver  6*643, 
oefcury  0*0119,  gangae  26*248  (G.  BL,  xliii.  166);  while  F.  A.  Abel  found  in  a  specimen  of  same, 
r  Jch  had  a  thic^  vein  of  native  aflver  running  through  it  (J.  Oh.  Soo,  II.  L  8»),  0*002  p.  a  of 
direr,  with  a  trace  of  lead,  and  in  another  0'66  of  silver.  Abel  obtained  for  a  Uralian,  fk>m  the 
^iighii  District^  0-084  silver,  0*11  bismuth,  a  trace  of  lead,  and  1'28  of  arsenic 

Pyr.,  etc.— B.BL  fuaes  readilj;  qp  cooling,  becomes  covered  with  a  coating  of  black  ozjd. 
L'SflolTes  readily  in  nitric  add,  giving  off  rod  nitrous  fumes,  and  produces  a  deep  azare>blae 
K>li3tioQ  with  amnKWiia. 

Obi^— Oopper  oocors  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
tie  TKuiity  of  dikes  of  igneous  rooks.  It  is  sometimes  found  in  loose  masses  imbedded  in  the  soiL 
k  Siberia,  and  the  i^Umd  of  Nalsoe,  in  Faroe,  it  is  associated  with  mesotjpe,  in  amygdaloid, 
u  1  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rook  with 
vxtreaie  beauty.  At  Turinsk,  in  the  Urals,  in  flue  crystals.  Common  in  Cornwall,  at  many  of  the 
iL^<:^  Dear  Redruth;  and  also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  BuUer, 
&}d  uthera.  Brazil,  Chili,  Bolivia,  and  Peru  afford  native  copper;  a  mass  now  in  the  museum  at 
lAskan,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,616  pounds;  north  of  Tres  PuntoSi 
daett  of  Atacama,  a  large  vein  was  discovered  in  1859.  In  Bolivia,  at  Corocoro,  in  sandstone, 
km!  called  in  oommeroe  ^^  Barilla  de  Oobrt"  (copper  barilla).  Also  found  at  some  localities  in 
C  Jm  and  Japan.  • 

Ibis  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassic)  region  of 
t!ie  eartem  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
ytere  it  has  been  met  with  sometimes  in  flue  crystalline  masses,  especially  at  New  Brunswick, 
^tioeryiUe,  Schuyler's  mines,  and  Flemington.  One  mass  from  near  Somerville,  on  the  premises 
of  J.  d  Tan  Dyke,  Esq^  of  N.  Brunswick,  weighed  78  pounds,  and  is  said  originally  to  have  weighed 
128.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several 
nda.  )iear  New  Havon,  Conn.,  a  mass  was  formerly  found  weighing  9o  pounds. 

Ko  known  locality  exceeds  in  the  abundance  of  nii^ve  copper  the  Lake  Superior  copper  region, 
vsr  lewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annual 
fM  of  naUve  copper  at  the  present  time  is  about  8,000  tons.  Ifasses  of  great  size  were 
o'^rred  in  this  (tiatrict  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.  The  largest 
s'.ag]e  mass  jet  found  was  discovered  in  February,  1867,  in  the  Minnesota  mine,  in  the  belt  of 
<x^<RDerate,  which  forms  the  foot-wall  of  the  vein.  It  was  46  feet  in  length,  22  feet  at  the 
gT^test  width,  and  the  thickest  part  was  more  than  8  feet  It  contained  over  90  p.  a  copper, 
^  weighed  aix>ut  420  tons.  This  copper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 
brings,  aod  occasionally  a  mass  of  copper,  when  polished,  appeare  sprinkled  with  large  silver 
^"pots,  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  ^copper 
oonm  in  trap  or  sandstone,  near  the  Junction  of  these  two  roclcs,  and  has  probably  been  prixluoed 
^^snflti  the  reduction  of  copper  ores.  It  is  associated  wiUi  prehnite,  datolite,  analcite,  lanmon- 
tite,  pect<dite,  epidote,  dilorito,  woUastonite,  and  sometimes  coats  amygdules  of  caldte,  etc.,  in 
^°79ilaloid.  Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 
^^idooioTphs  after  scalenohedrons  of  caldte  are  sometimes  met  with.  Besides  this  occurrence 
athe  ridsity  of  trap,  it  is  also  in  some  parts  of  the  Kewenaw  region  distributed  widely  in  grains 
unogh  the  sandstone. 

^^e  oopper  occurs  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  and  Lancha 
^OA  intaes  in  Calaveras  Co. ;  in  the  Cotomnee  mine,  Amador  Co. ;  in  serpentine,  in  Sta.  Barbara 
Ga  Also  on  the  Qila  river  in  Arixona;  in  large  drift  masses  in  Russian  America. 

13.  IRON.    UanAkhmn.    Gediegen  Eisen  Oerm.    Fernatif^. 

Isometric.    Cleavage  octahedral. 

H. =4-5.  G. = 7-3 — ^7-8 ;  7-31 8  a  partially  oxydized  fiwment  of  a  crista. 
M  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metric.  Color  iron- 
pay.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly  on  the 
magnet 
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NATIVE  BLEMENTS. 


Obfl. — The  oooarrenoe  of  nuuBses  of  Dative  iron  apart  from  that  of  meteoric  origin  is  not  plaoei 
beyond  doubt  An  iron  so  regarded,  with  some  reason,  oocurs  in  the  hill  county  above  Bexkj 
in  Bassa  Co.,  Liberia,  Africa.  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  ScL,  IL  xxi.  1 53)  iro^ 
98*40,  quarts  grains,  magnetite  and  a  zeolite  1*60=100.  The  lobss  of  iron,  from  Canaan,  Ot.,  puw 
lished  as  native,  was  artiticiaL  A  fragment  of  iron  found  near  Knorville,  Tenn.,  but  of  uncertaii| 
exact  locality  and  possibly  meteoric^  afforded  Genth  (ib.,  zxviii.  246)  Iron  99-79,  nick^  0*14,  magj 
nesium  0*022,  caldum  0*1 2 1,  silicium  0*075,  cobalt  1racer=  100*1 48.  Uramer  descnbee  a  mass  ^veig^hi 
ing  four  pounds,  obtained  in  the  mine  of  Uackenburg.  It  is  said  to  have  been  observed  in  tbii^ 
lamina  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Anvergne ;  also  in  the  keaper  hi 
Thnringia,  in  an  argillaceoas  sandstone,  containing  fossils ;  it  afforded  but  a  trace  of  nidcel :  O.  = 
5*24^  (Fogg'i  Izxxviii.  1853,  145,  where  other  localities  are  mentioned) ;  also  at  Chotaen  in  Bohe- 
mia, in  a  limestone  (the  Planerkalk),  affording  on  analysis  Fe  98*8;^,  graphite  0*74,  As  0*32,  Ni  0*61, 
and  thought  to  be  possibly  an  ancient  meteorite  ( Jahrb.  Gh.  Beichs.,  viil  364). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  eta)  has  been 
announoed  by  Dr.  Andrewa.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  ttiat  were  attracted  by  it,  he  subjected  the  grains  to  the  action  of  an  add  solution  of  &al- 
phate  of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  of  |M(fie  iron  preaent, 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  ciystalliiio 
bunches.    It  has  been  noticed  in  other  related  rodcs. 

Meteoric  iron  usually  contains  1  to  20  per  cent  of  nidcel,  besides  a  small  percentage  of  other 
metals,  as  oobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  ccmmion  as  a  phosphuret; 
sulphur  in  snlphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg's  Handbuch  der  Minerakdieinit 
(Idepiig,  1860).  The  following  are  a  few  analyses :  1,  Berzolius  (Aa  H.  Stodrh.,  1834^  Pogg*., 
zzziii.  123);  2,  Bergemann  (Fogg.,  Izxviii  406);  S,  W.  a  Clarke  (Ann.  Ch.  Pharm.,  iTrrii  367); 
4,  Benelius  (Aa  H.  Stodch.,  1832,  Fogg.,  zxvii  118);  5,  J.  L.  Smith  (Am  J.  Sd.,  IL  ziz.  153) : 

12  3  4  6 


Iron 

Nickel 

Cobalt 

ICanganese 

Copper  I 

Tin       f 

Magnesium 

Carbon 

Sulphur 

i^Ni,P 

Chrome-iran 

Gangue 


8fberia. 

88-042 

10-732 

0-456 

0132 

0066 

0-050 
0*043 


0*480 
100-000 


BitatooM.  M  BwlioOi 

86-09 
9-89 
0-67 

0-03 

0.19 
C  Fe  0*33 
0-84 
1-66 
1-48 


100*33 


Lenarlo. 

90*153 
6*653 
0-602 
0-146 

0080 

0*082 

0-482 
1-226 


99-223 


BobnmiUts. 

93-77 
3-81 
0*21 


2-14 
Si  0-04 
C0'03 

100-00 


KBoa:TlUii,T 

88*02 

14-62 

0*50 

0-06 

AgO-24 

0-08 

PO-19 

Si  0-84 

CI  0-02 


99*67 


Bekbenbadi  baa  named  the  aUoy  of  iron  and  nidcel,  containing  up  to  23  p.  a  of  the  latter, 
ChamasUe;  that  approaching  probably  the  formula  Fe*  Ni*,  Jlauie;  and  to  that  having  the  fomuila 
Pe  Ni,  Shepard  has  applied  the  name  OlMbehile^  The  phosphorus  in  the  analyses  is  combined 
with  iron  aa  Seknibtrmie;  the  sulphur  aa  DroQUe;  the  magnesia,  in  anaL  6,  wi&  the  ailioa  prob> 
ab|T  tfl  ^irffrtifg 

Among  large  iron  meteoritee,  the  CKbbe  meteorite,  in  the  Tale  College  cabinet,  weighs  1,636  Ibe.; 
length  three  feet  four  indies ;  breadth  two  feet  four  inches ;  height  one  foot  four  indies.  It  was 
fami^t  from  Bed  River.  The  Tucson  meteorite^  now  in  the  Smithsonian  Institatioii,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. StiU  more  lemarki^e  masses  exist  in  South  America;  one  was  discovered  by  Don  Bubin 
do  Celis  in  the  district  of  C*haoo-Gualamba,  whose  weight  was  estimated  at  32,000  lbs. ;  and 
anoUier  was  found  at  Bahia  in  Brazil,  whose  Eohd  contents  are  at  least  twenty-dght  cubic  fee^ 
and  wei^t  14,000  Ibe.  The  Siberian  meteorite^  disoovered  by  Fallaa,  weighed  origmally  1,600  lbs. 
and  oontained  imbedded  aystals  of  chrysohte.  Smaller  masses  are  quite  common.  Meteoric  iron 
Is  pwfectiy  malleable^  and  n^y  be  readDy  worked  in  a  forge,  and  put  to  the  same  uses  as  man1^ 
fihcturediron. 

Bahr  has  obaerved  grafais  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  nuzed 
with  limoiille  and  oiguiio  matter,  and  is  supposed  to  have  been  prodnoedby  the  daooydalion  oft 
■ahofironbjiheoiganiemattarof  the  wood.    He  calls  the  iron  ^tdenySsmla. 

Yon  Dechen  rmpocts  that  an  artificial  iron  has  been  obeerved  bj  him,  wliidi  has  cMc  deavage 
CTetlL  nat  Yer.  Bonn,  186U 


k 
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14.  ZXNO. 


Hexagonal,  Boee.    Cleavage :  basal  perfect. 

IL=2.     G.=7.     Lustre  metallic.     Color  and  streak  wWte,  slightly 

grayish. 

Oomp^— Zinc,  with  BometimM  a  trace  of  cadmium  and  other  metala. 

Obi.— Beportod  hj  Q.  Ufaich  as  having  been  foond  in  a  geode  in  baaalti  near  Melbouma 
Fictona  Land,  Australia;  the  piece  weighed  4^  oss.,  and  was  incmsted  with  amithsonite  anq 
mgooite,  and  aome  cobalt  bloom.  Also  said  to  oocnr  in  the  gold  aands  of  the  Mittamitta  rirer, 
Dorth  of  MdbooRie,  along  with  topaz,  oomndum,  etc.;  a  single  piece,  according  to  Lu  Becker, 
biTmg  been  found  which  contained  traces  of  cadmium  and  o&er  metals.  (L.  Becker,  in  Trans. 
Phil  loet,  Victoria,  1856,  and  Jahrb.  BAin.,  185*7,  812,  698;  O.  Ulrioh,  in  B.  H.  Ztg.,  xriii  68.)  It 
iboidd  be  stated  that  the  ^o  said  to  come  from  the  Melbourne  basalt  was  found  bj  a  quarryman 
and  not  by  a  actentiflo  observer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actually 
bving  been  taken  ftom  the  basalt   The  existence  of  native  one  seems  still  to  need  confirmation. 

StoQja  has  recent^  obtained  artificially  hexagonal  crystals  of  adno^  six-sided  prisms  with  low 
yfnaidtl  terminatkins  (J.  pr.  CSl,  xcvi  182).  Zino  is  supposed  to  occur  also  in  isometric  forms 
^AfiuJ.ScL,  LLzzxi.  191). 


1&  I£AB»     Plumbum  nigrum  PUn^  xxxiv.  47.    Satnmua  Akhenk     Gediegen  Blei  O^rm, 

Pk>mbnatif  JV-. 

Isometric     Found  in  thin  plates  and  small  globules. 
H.=1'5.    G.=11'445,  when  pure.    Lustre  metallic.    Color  lead-gray. 
Malleable  and  ductile. 

Cottp^  Pure  lead. 

Pyr.— BwB.  fuaes  easily,  coating  the  charcoal  with  a  ydlow  oxyd,  which,  treated  in  R.  F^, 
T^tiQzee,  giving  an  azure-blue  tinge  to  the  flame. 

Obt.— TUs  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lava  In 

lUdeiia,  Bathke;   at  the  mines  near  Oarthagena  in  Spain;  in  Oarboniferous  limestone  near 

Bristol,  and  M  Kenmare,  Ireland;  according  to  B.  P.  Greg,  Jr.,  in  thin  sheets  in  red  oxyd  of 

^  near  a  basaltic  dyke  in  Ireland;   in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 

Bautnbng,  in  Moravia;  with  gold  in  an  Altai  gold  region,  seven  miles  from  Mi.  Alatau;  the 

i^  region  of  Yelika,  southern  Slavonia ;  near  Satherinenburg,  in  the  Urals ;  in  the  district  of 

Zondahuacan,  in  the  State  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 

species  ci  ammonites,  in  lamins,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 

ORbedof  Paisberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 

tin  in  white  quarts  north-west  of  Lake  Superior,  near  tiie  Dog  lake  of  the  Kaministiquia,  in  the 

teof  a  amaH  string  (Chapman,  Can.  J.,  1866). 


U>  im.   Flnmbum  candidum  PUik^  xxxlv.  47.    Jupiter  Akhrnn,    Gediegen  2ann  Oerm.   Etaic 

natif  .FV. 

1^  25', 

•38566 
grayish-wlute  metallic  grains. 

Ctepi—Tbi  with  some  lead,  ffemumn,  J.  pr.  Oh.,  zxxiiL  800. 

Obi^The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by  Ifiller. 
%<vted  as  occurring  with  the  Siberian  gold ;  also  in  the  Rio  Tipuani  valley,  in  BoUviai  but 
Fn>^7  on^  an  artificial  product  (D.  Forbes,  PhU  Mag.,  IV.  ttjt.  138,  xxx.  142.) 


UBUl    XT. 

Tetragonal.  1  Al,  over  basal  edge,=57®  18',  over  pvrainidal=140* 
WaW,  over  basal  edge,=4r2°  11',  over  pyraniidal=150°  31' ;  a=0-8i 
In  mjish-wlute  inets&c  srains. 


lllBSEMia    Gediegen  Arsenik  {Term.    Arsenic  natif  i>. 

BhombohedraL  J?Ai?=85**41',  6>a5=122**  9',a=l-3779.  Observed 
fcrmB^, -f  O;  —  JA-.J=113*' 21'.  Cleavage:  basal,  imperfect.  Often 
granalar  massive ;  sometimes  reticulated,  reniform,  and  stalactitic.  Strao- 
•nre  rarely  colnmnar.  ^ 


18  VATIYB  ELEM1CNTB. 

H.=3'5.  0.=5'93.  Lustre  nearly  metallic.  Ck)lor  and  streak  tm-\^liit6J 
famishing  soon  to  dark-gray.    Fi*acture  uneven  and  fine  granular.  ' 

Oomii. — ArseniCi  often  with  aome  antimony,  and  traoes  of  iron,  ^r&Tf  gold,  or  bismuth. 

The  anenieal  biamntth  of  Werner  (Araenik  Wismnth  Wenk,  Letztes  lGn.-S78t,  23,  66»  1817 
BreiOL,  Char.,  167,  1823,  Arsenik-Glans,  WismuUsoher  Araon-Glans,  BreWUf  Char.,  273,  1832), 
from  Marienberg,  ia  arsenic  containing  3  p.  a  of  bismuth.    H.=2 ;  G.=5'36--^*39. 

Pyr. — B.B.,  on  charcoal  rolatilizes  without  ftislng,  coats  the  coal  with  white  arsenons  aciJ, 
and  affords  the  odor  of  garlic;  the  coating  treated  in  R.  F.  Tolatilizes,  tinging  the  flame  blae. 

ObB.~Native  arsenic  commonly  occurs  hi  veins  in  crystalline  rocks  and  the  older  schistai, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metaUid 
minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Sofaneeberg,  afford  this  metal  in  ooz»* 
^derable  quantities;  also  Joaohimsthal  in  Bohemia,  JUidreasberg  in  the  Ears,  Elapnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St 
ICaria  auz  Mines  in  Alsace;  abundantly,  at  the  silver  mines  at  Chanarvillo,  and  elsewhere  in 
Chili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  K.  H.,  on  the  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago,  and  oontaln 
hig  also  white  and  magnetic  pyrites;  also  at  Jackson,  K.  H. ;  on  the  B.  flank  of  Furlong  Mto^ 
Greenwood,  Me. 

The  name  arsenic  is  derived  fh>m  the  Greek  dppfVK^i'  or  d^cvictfr,  mascidmef  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt — Oxydizes  on  exposure,  producing  a  black  crust,  whidi  is  a  mixture  of  arsenic  and  arsen- 
olite  (£s),  and  also  pure  arsendite. 

17A.  AKTiiioifii.L  ABSKNia — An  antimonial  arsenic,  containing,  according  to  Schults  (Baznm. 
Min.  Ch.,  984),  7*97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  similar  compound,  consisting,  according  to  Genth  (Aul  J.  Sd,  IL  xxxiiL  19 IX  of  arsenic  90'S2 
and  antimony  9*18  (=17  As  + 1  SbX  occurs  at  the  Comstock  "lead*^  of  the  Ophir  mine,  Washoe 
Co.,  California,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
and  iron-black  on  a  fresh  f^vcture,  but  grayish-black  on  tarnishing,  associated  with  arsenolito, 
?alcite,  and  quartz. 

18,  ANTIMONT.    Gediget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Stockh.,  z.  100,  1748, 

OrcmsLj  Mln.,  201, 1768.    Spieaglas,  Gediegen  Antimon,  Oerm,    Antimohie  natif  ^. 

Rhombohedral.  5  A  i?  =  87°  35'  Eose,  OAJi  =  123°  32'  A  a  =  1-3068. 
Observed  planes,  i?,  <?,  J,— 2,  i-2  ;  Oa^  (cleavage plane) =142°  58',^Af = 
117°  Tj  2A2  =  89°  25',  i.Ai=144°  24',  OaJ=159°  26',  (? A2=108°  20'. 
Cleavage :  basal,  highly  perfect ;— ^  distinct.  Generally  massive,  lamellar ; 
sometimes  botryoidS  or  reniibrm  with  a  granular  texture. 

H.==3— 3-5  G.= 6-646— 6-72,;  6-65— 6*62,  crystals,  Kenngott.  Lustre 
metallic.    Color  and  streak  tin-white.    Very  brittle. 

Oomp. — Antimonj,  containing  sometimes  silver,  iron,  or  arsenio  Analysis  by  Elaproth  (Beitr., 
ilL  169):  from  Andreasberg,  Antimonj  98,  silver  1,  iron  0  26=99*26. 

Pyr. — B.B.,  on  charooel  mses,  gives  a  white  coating  in  both  0.  and  R.  F. ;  if  the  blowing  be  inter- 
mitted, the  globule  continues  to  glow,  giving  off  while  Aimes,  until  it  is  flnallj  crusted  over  with 
prismatic  oystals  of  ozjd  of  antimony.  The  white  coating  tinges  the  R.  F.  bluish-green.  Crys- 
tallises readily  from  fVision. 

Occurs  m  lamellar  concretions  in  lunestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg 
in  the  Harz ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  DauphiAy  ,  at  Pribram  in  Bohemia ; 
hi  Mexico;  Huosco,  Chili;  Sarawak  m  Borneo;  in  argUlite  at  Soutb  uam,  Canada;  at  Warren, 
N.  J. ;  at  Prince  "William  antimony  mine,  K.  Brunswick,  rare. 

Alt — Oxydizes  on  exposure  and  forms  Valentinite  (5b). 

19.  AliLSMONTTTB.    Antimome  natif  arsenU^re  K,  Tr.  iy.  9f  ^  1822.    Aiwnlkspiesaglaoi 
^f^^pe,  Terh.  Ges.  Mus.  Bohmen,  1824,  102.    ArBenik-Ahtin^m  ffauBnL    Arseniore  d*  Anti 
moine  JV*.    Anthnon-Arsen  Ifdunk    Arsenical  Antimony,  All»inontit|  Haid^  Handb.,  557,  1845 

'^^''^bohedral.    In  reniform  masses  and  am(  Tphons ;  straetnre  curved 
*  also  fine  granular. 
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H.=:3'5.  6.=6-13,  Thomson  ;  6*203,  Bammelsber^.  Lustre  metallic* 
occasionally  splendent ;  sometimes  dull.  Color  tin-white,  or  reddish-gray : 
Kften  tarnished  brownish-black. 

Oomp^— SbAfl'^Araeiiic  65*22,  antimonj  34*78  Analysis  by  Bammelaberg  of  the  ABemont 
R  (1st  Sappu  18) :  Arsenic  62'15,  antimony  37-85—100,  giving  1  Sb  to  2*6  As. 

Pyr.— B3.  emits  ftimea  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule^  which  takei 
In  and  barns  away,  leaving  o^rd  of  antimony  on  the  charcoal. 

Ohb— Oocors  sparingly  at  AUemont ;  Przibram  in  Bohemia,  associated  with  blende,  antimony, 
^athie iron,  eta;  8chl»f!mig  in  Styria;  Andreasberg  in  the  Harz. 

20,  BISMUTH.    Bisemntnm,  Flombum  dneremn,  AgriCf  Foss.,  489,  Interpr.  467.     Antimo- 
mom  femininum,  Tectum  Argenti,  AlehanL    Gediegen  Wismuth  Oerm, 

Hexagonal.  ^aJS=87°  40',  G.  Eose;  <?a5=:123°  36';  a=l-3035. 
Obeerred  planes,  H,  —JS^  Oy  2,  and  —2 ;  2  A  2=69°  28'.  Cleavage :  basal 
peifect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granular. 

H.=2— 2"5.  G. =9*727.  Lustre  metallic.  Streak  and  color  silver- 
vhite,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Fracture  not 
obeerrable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  mal* 
le&ble. 

CaiBpb  Var.— Pare  bismuth,  with  oocasional  traces  of  arsenic,  sulphur,  tellurium.  (1)  A 
ipedmni  from  a  gold  mine  of  the  Peak  of  Sorata  gave  Genth  (Am.  J.  ScL,  XL  xxvii  247  X  B' 
^U,  Te 0^42,  Fe  «r:=99'966;  and  (2)  Forbes  (PhiL  Usg.,  IV.  xnx,  3),  Bi  9446,  Te  5*09,  Al 
(^^^  SOD?,  Aa  tr=100.  Forbea's  mineral  is  much  Uke  tetradymite  in  foliation,  and  probably 
ecatainfl  1 2  to  1 6  pu  c  of  that  species.  (3)  A  fine  scaly  variety  from  Bispberg  in  Daleoarlia,  analysed 
bjrCleoe  and  Feilitzen  ((Efv.  Ak.  Stockh.,18dl,  159)j  contains  as  mixture  3  to  7  p.  c.  of  sulphid 

Pyr.,  etc. — B.B.  on  charcoal  fhses  and  entirely  volatilizes,  giving  a  coating  orange-yellow 
vbile  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476''  F.  Dissolves  in  nitric  add ;  subsequent 
^^a&rn.  causes  a  white  precipitate.    Crystallizes  readily  from  fusion. 

Obb— Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  day  slate,  aooompany- 
u|  nnous  ores  of  silver,  cobalt,  lead,  and  zina  It  is  most  abundant  at  the  silver  and  cob^l 
&3JKe  of  Saxony  and  Bohemia,  Schneeberg,  Altenberg,  Joadiimsthal,  Johanngeorgenstadt,  etoi 
It  hts  ilso  been  found  at  If  odum  and  Qjellebak  in  Norway,  and  Fahlun  in  Sweden.  At  Schnee- 
^  it  fimns  arborescent  delineations  in  brown  jasper.  At  Wheal  Spamon,  near  Bedruth,  and 
'^SK^^rhere  in  Cornwall,  and  at  Oarrack  Fell  in  Cumberland,  it  is  associated  with  ores  of  cobalt; 
Avwdj  from  near  Alva  in  Stirilngshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire ; 
It  Sia  Aotonio,  near  Copiapo,  OhiU ;  Mt  Dlampa  (Sorata),  in  Bolivia. 

At  lasers  mine  in  lionroe.  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  sdieelite^ 
pltttti  Uflode,  eta,  in  quarts ;  occurs  also  at  Brewer's  mine,  Chesterfield  district,  South  Carolina. 


21.  TBLLXmiUBK.  Aurnm  paradoxum  vd  problematicom  MQUer  v.  ReiehenaUinf  Phys.  Arb. 
Wio,  L 1782.  Sylvanite  JTinoon,  Ifin.,  ii.  334,  1796.  Gediegen-Tellur  Klapr^  Beitr.,  ill  2, 1803. 
Q«fiegn  Sylvan  OernL    Tellure  natif  auro-ferrifdre  K 

Hexagonal.  ^A^=86^  57',  G.  Rose;  (?Ai2=123^  4',  a  1-3302. 
Observed  planes,  JS,  —R,  1,0;  Rn  —R,  over  base,  =113**  52'.  In  six- 
Hded  prisms,  with  basal  edges  replaced.  Cleavage :  lateral  perfect,  basal 
imperfect.    Commonly  massive  and  granular. 

H.=2— 2-5.  Q.=S'l— 6*3.  Lustre  metallic.  Color  and  streak  tin- 
vWte,   Brittle. 


OAi=123    80 
O  A  1=108    19 


SO  WATira   ELEHSNTB. 

Oomp— AotMrding  to  KUproth  (L  &),  TeUnrium  93-66,  Iron  7-30,  and  gold  0-26.  .A  ipediMV 
from  Nagyag  afforded  Pete  (Fogg^  IviL  447},  Tellurium  97-3 IG,  and  gold  a-7BS,  inOi  a  trace  of 
iron  and  Bulphur. 

Fyr.— In  the  opan  tube  (lues,  giving  a  wbite  sublimate  of  tellaroua  add,  wMch  B.  B.  (Vis«s  cc 
ooloileu  transparent  dropa.  On  charcoal  Aibob,  ToUtilisM  alnuwt  entirelj,  tinges  the  Batas 
green,  and  gives  a  white  ooating  of  tellurons  add. 

Oba.— NatiTB  tellurium  occurs  at  the  mine  of  Maria  loretto,  near  ZaLothna,  in  TransylTBius 
(whence  the  name  Silvan  and  Sybiaiiiie),  in  sandstone,  acoompanjing  qnortc,  iron  pTritea,  and 
gold.  About  for^  jears  since  it  was  ftnuid  in  consIdsTable  abundfoioe,  and  was  malted  to  eacteact 
the  small  quantil?  of  gold  it  coDb^na.  | 

22.  HATIVB  anzf  HUH.    NatOriicher  Sdiwefel  Oerm.    Sonfre  R: 
Orthorbombic.    7a  7=101''  46'.  Oa1-i=113'*  6';  a:i:  0=2-344  :  1_: 
1*23.    Observed  planes  :  O;  vertical,  /,  i-i,  i-t,  i-i,  *-l ;  domes,  1-i,  J-i,  J-t, 
1-t,  j-i,  i-i;  octahedral,  1,  i,  4^,  ^,  1-S,  ^J.  I 

OAi=lU°ir       (?A1-«=1I5°63'       lAl,  mfte.,=106''26'  I 

" £>Al-i=117   41         lAl,  brach.,=85    07 

(?Aft=ia8   13        lAl,    bas.,=143   28 

Cleavage :    /,    and    1,    imperfect, 

B,.  Twins,     composition-face,    /,    some- 

timea  producing  cruciform  crystalB. 

Also  massive,  sometimes  consisting 

of  concentric  coats, 

H.=l-5-2-5.  G.=2072,  of  crys- 
tals from  Spain,  Lustre  resinous. 
Streak  sulphur-yellow,  sometimes 
reddish  or  greenish.  Transparent — 
subtran  sin  cent.  Fracture  conchoidal, 
more  or  less  perfect,     Sectile. 

Oomp. — Pure  Butphur;  bat  often  ""<*""■>■ 
nated  with  claj  or  bitnmen, 

Fyr..,  etc — Buna  at  a  low  temperature  will>  a 

Uaiu  flame,  with  the  stroug  odor  of  Bulphuroo* 

add.    Beoomea  rasinouslj  ^ectrifled  bj  friction 

losdnble  in  water,  and  not  acted  on  bj  the  adds. 

Oba. — Sulphnr  is  dimorphous,  the  orTStals  being  obtuse  oblique  rhombic  prisms,  of  90°  as', 

sod  indinatioD  of  the  vertioal  azIs=9B°  46',  whw  fonued  at  a  modetalalf  high  temperature 

(138''  (X,  according  to  Prank enheim). 

The  great  repositories  of  sulphur  are  either  beds  of  g^paum  and  the  assodate  rodca,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sidlj;  at  Conil, 
near  CadiE,  in  Spain j  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  aituatioD; 
near  Bologna,  Italj,  in  ^e  crTstale,  Imbedded  in  bitumen.  Siculy  and  the  neighboring  volcanic 
isles;  tho  Soifatara,  near  Naples;  the  volcanoes  of  the  Paciflo  ocean,  etc.,  are  localities  of  tha 
latter  kind.  The  crjatals  t>om  Sidl;  are  sometimes  two  or  three  irdies  in  diameter.  It  is  altui 
deposited  from  hot  springs  in  Iceland;  and  in  Savoj,  Switzerland,  Hanover,  and  other  countries. 
it  is  met  with  in  oer^in  metallic:  veins;  near  Oracow  aod  in  Upper  Egypt  there  are  large'  deposits. 
A.  fibrous  variety  is  found  near  Siena,  in  Tuscnnj.    Abundant  io  the  CbHian  Andes. 

Snlpbur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc,  sparingly;  in  many  coal 
deposits  and  elsewhere,  where  suipbid  of  iron  is  undet^ing  docompositian ;  in  miorosropii! 
cryatals  at  some  of  the  gold  mines  of  Virginia  and  North  Carolina ;  us  a  powder  and  in  crystals  in 
the  Western  load  regions,  in  cavities  in  the  limestone ;  in  minuCe  crystals  on  deavage  Burfaoes  d 
galena,  Wheatloy  mine,  PheuiivUle,  Fa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty.flva 
miles  above  Washington;  in  C^ifomia,  at  the  geysers  of  N^)a  valley,  Sonoma  Co. ;  in  Santa  Barbsn 
Id  good  cryslcla ;  near  C^ear  lake.  Lake  Co.,  a  Urge  deposit,  with  a  vein  of  oinoabar  (no 


DUMOSO.  21 

TbeButphnrniiaMofSdlj,  tliecrater  of  Tulcano,  tbeSol&teniiearifftiaM,  lod  tLa  bed*  of 
lUToniia,  aflbrd  large  qnantitiea  of  sulphur  Tor  commerce.  It  is  alw  obtainad  in  routing  the 
If  bids  of  iron  mnd  copper. 

Thit  iperaes  is  honKsomorphoiu  with  baiytet  Kid  muouite  If  (4  be  tiken  as  the  uidt  nwrn* 
oa.    Hie  mbov6  flgure,  GT,  ia  bj  Scaoehl  of  Nftples. 

23.  ggLM  WBOLPHDK.    Setensohwelbl  Blnr-jaftr,  Sdiw.  J,  xM.  4fi3. 
Kesembling  sulphur,  but  of  an  orange  or  brownish  color. 


ti,  DUHON^    Adamu,  ptuettim  lajridla,  pretioaior  anra,  Jfoniliu^  Astron.,  ir.  L  S3S  (tha 
uriicrt  intinet  mentioD  of  true  Diamond).    Ad«i)u«,  in  part,  PUa.,  xxzfiL  IB.    Demant  Ovrm. 

liometric  Observed  planes,  1,  2,  /,  0,  3-^,  i^,  ir\ ;  often  tetrahedral 
in  planes  1,  2,  and  3-f .  F^  1,  2,  3,  5,  6,  8,  24,  25,  27 ;  also  i4, 
similar  to  f.  16  and  17;  also  f  40,  all  nsaally  with  cnrved  faces,  as  in  i. 
5S  (=27),  59  (=39),  60,  the  planes  of  which  are  34;  60  is  a  distorted 
form  of  58.     Cleavage:  octahedral,  highly  perfect.     Twins;  composition- 


»«, octahedral,  as  in  fig.  50,  bnt  with  cnrved  faces;  f.  61,  which  is  ati 
elliptic  twin  of  58,  the  middle  portion  between  two  opjioBite  sets  of  six 
Iwieg  being  wanting ;  f.  63,  in  which  composition  is  parallel  to  the  octa- 
*™f»l  faces,  bnt  the  fonn  corresponds  to  two  interpenetrating  tetrahe 
'""'aa,  w  illustrated  in  £  62.    Rarely  masflire. 


NATIVE  KLSICBNTS. 

EL=10.  0.::r 8*5395,  Thomson;  3*55,  Pelonze.  Lustre  brilliant  adar 
mantine.  Color  white  or  colorless :  occasionallj  tinged  yellow,  red,  orange, 
ereen,  blue,  brown,  sometimes  black.  Transparent;  translucent  when 
dark  colored.  Fracture  conchoidal.  Index  of  refraction  2*439.  Exhibitfl 
vitreous  electricity  when  rubbed. 

Oomp.— Pare  oarbon,  iaometrio  in  arTBtallization. 

Vftr. — 1.  Ordinary  J  or  oystaUlzed.  The  crystals  often  contain  nnmeroas  microi^pic  oaTitiefl» 
as  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  around  theum 
oaylties  the  diamond  shows  evidence,  by  polarized  lighti  of  compression,  as  if  lh>m  pressure  in 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crysUda  bear  impressiona  of 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  angie 
exceeding  24"  13',  and  hence- comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  liglit 
by  the  diamond  is  often  irregular,  probably  arising  from  the  cause  which  has  produced  the  oonyez 
forms.  In  some  plates  from  crystals,  Descloizeauz  has  observed  a  fixed  star  of  six  symmetrioal 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  elliptical  areaia. 
Desdoizeaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faoes  of  tiie  octahedron. 

2.  Massive,  In  black  pebbles  or  masses,  called  carbonado^  occasionally  1,000  carats  in  weif^lit. 
H.=10 ;  G.=3'0L2— 3-416.    Consist  of  pure  carbon,  excepting  027  to  207  p.  a 

8.  AnOiradiie;  Carbon  dkcmaniaire,  Count  de  Douhet,  Les  Mondes,  Ap  11, 1867.  Like  anthra- 
cite, but  hard  enough  to  Bcratch  even  the  diamond.  In  globules  or  mammillary  masses,  consisting 
partly  of  concentric  layers ;  f^^gile;  G-.=l-66;  composition,  Oarbon  97,  hydrogen  0'6,  oxygen  1*5. 
Cut  in  facets  and  polished,  it  refhicts  and  disperses  light,  with  the  white  lustre  peculiar  to  the 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil  G.  M^ne  has  observed  that  bh 
anthracite  fh>m  Oreuzot^  consisting  of  G  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  cmcible, 
takes  a  metallic  lustre,  and  will  then  cut  glass  like  a  diamond.  As  anthracite  is  derived  fh>in 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  degree 
or  condition  of  heating  may  produce  an  anthracite  with  its  particles  partly  or  wholly  of  tiie  nature 
rf  the  diamond,  and  still  have  the  low  specific  gravity  of  anthracite. 

P3rr.,  etc. — ^Bums,  and  is  wholly  consumed  at  a  temperature  of  14**  Wedgewood,  producixig 
carbonic  add  gas.    It  is  not  acted  on  by  acids  or  alkalies. 

Obs«— The  diamond  appears  genersdly  to  occur  in  regions  that  afford  a  laminated  granular 
quartz  rock,  called  Uacolumik^  which  pertains  to  the  talcose  series,  and  which  in  tiiin  slabs  is 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Urals ;  and  also  in  Georgia 
and  North  Garolina,  where  a  few  diamonds  have  been  found.    It  has  also  been  detected  in  a 
spedes  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc.,  oemented 
by  a  kind  of  ferruginous  day.     Diamonds  are  usually,  however,  washed  out  from  the  aofl. 
According  to  M.  Denis  (Ann.  des  M.,  IIL  xix.  602)  the  diamond  in  Minas  Oeraes,  Brazil,  is  found 
in  two  different  deposits ;  one  called  gurguOiOj  consisting  of  broken  quartz,  and  covered  by  a  thin 
bed  of  sand  or  earth ;  the  other,  eascalhOy  of  rolled  quartz  pebbles,  united  by  a  ferruginous  clay, 
resting  usually  on  talcose  days,  the  whole  the  debris  from  talcose  rocks.    The  first  deposit 
affords  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutUe,  eta     The 
most  celebrated  mines  are  on  the  rivers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  where 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.    It  has  lately  been  found  in  Bahia^ 
on  the  river  Gadioeira,  at  tiie  mines  of  Surua  and  Sincora;  and  Damour  has  recognized  in  the 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  gold 
in  grains,  anhydrous  phosphate  of  idumina  and  lime,  a  silicate  of  yttria,  and  a  hydro-phosphate  of 
yttria.    At  Bogagem,  Minas  Gteraes,  an  enormous  diamond  of  254^  carats  lias  been  found ;  it  was 
A  dodecahedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  crystsis, 
showing  that  it  was  originally  one  of  a  duster;  it  weighs,  since  catting,  122  to  126  carats,  and  is 
called  the  "  Star  of  the  South."   The  Brazilian  mines  wore  first  opened  in  1727,  and  it  is  estimated 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  ^old, 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Kasul^patam,  where  the 
famous  Kohinoor  was  found;  but  there  are  now  only  two  places  of  exploration,  and  these  are  lei 
to  some  of  the  natives  for  less  than  26  fhmcs  a  year ;  and  if  the  hands  find  a  stone  worth  four  or 
five  rupees  ($2  to  $2^)  a  month,  they  consider  themselves  fortunate.  To  suoh  a  state  are  the 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcund, 
where  some  of  the  most  magnificent  spedmens  have  been  found;  also  on  the  Ifahanuddy  near 
Bllore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Ratoos  moimtain.  The 
river  Gunil,  in  the  province  of  Gonstantine  in  Africa,  is  reported  to  have  afforded  some  diamonda. 

In  the  United  States  a  fbw  dystala  have  been  met  with  in  Butherfbrd  Go.,  K.  0.,  and  Hall  Oo^ 
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It  (Am.  J.  8cL  n.  iL  253,  and  zr.  37S);  they  oocur  also  at  Portia  minOi  Franklin  Go.,  N.  0 
Senth);  one  handaome  one,  oyer  ^  in.  in  diameter,  in  the  Tillage  of  Mancheater,  oppoaite 
Uchmond,  Ya. 

In  GaEfimiia)  at  Cherokee  raTlne,  in  Butte  Oa ;  alao  in  N.  San  Juan,  Nevada  Go. ;  in  French 
jbrral,  Kie  of  1^  carata;  at  Foreat  ffiU,  El  Dorado  Oo^  of  1|  carats;  Fiddletown,  Amador  Go. ; 
lear  PlaoeryiHe.     Beported  from  Idaha 

In  Australia,  in  the  vallcj  of  the  Turon;  in  the  bed  of  the  Macqnarie;  mouth  of  ^Tiamul 
>e«k ;  on  Galrala  Greek ;  and  also  in  Victoria;  also  in  West  Australia,  at  Freemantle. 

k  BrazQ  the  diamond  haa  been  found  massive,  in  small  black  pebbles,  called  oarbonadOf  having 
ib  spedflc  fravity  3*012 — 3*416.  They  proved  on  trial  to  be  pure  carbon  excepting  2*01  to  0*27 
^  oent  Thin  compact  diamond  is  sold  in  the  region  at  76  cents  the  carat  of  three  and  one-sixtli 
pains  troy,  and  the  masses  are  sometimes  1,000  carats  in  weight 

Bmreter  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  an 
r«MkrE)d  nearly  black  by  their  number;  and  around  these  cavities  the  diamond  shows  evidence 
}f  compressioD,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystallizing. 
DiaiDoiMls  have  boen  olraerved  having  impressions  of  other  crystals. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses 
ik»  of  the  Gn»t  Mogul.  It  weighed  originally  900  carats,  or  2769*8  grains,  but  was  reduced  by 
ixx6a^  to  861  grainSb  It  has  the  form  and  size  of  half  a  hen*s  egg.  It  was  found  in  1650  in  the 
ciae  of  Gdone.  The  Fitt  or  Regent  diamond  weighs  but  136*26  carats,  or  419:}^  grains;  but  is 
cf  unblemiahed  transparency  and  color.  It  is  cut  in  'the  form  of  a  brilliant,  and  is  estimated  at 
£I2S.0(X>.  The  Kohinoor  measured,  on  its  arrival  in  England,  about  1{  inches  in  its  greatest 
ciuoeter,  over  (  dT  an  inch  in  thidcness,  and  weighed  1 86^  carats,  and  was  cut  with  many 
^t&  It  has  since  been  recut,  and  reduced  to  a  diameter  of  l-fig  by  If  nearly,  and  thus 
chuiished  over  one-third  in  weight  It  is  supposed  by  Mr.  Tennant  to  have  be^n  originally  a 
i^cdoedtedroo,  and  he  suggests  that  the  great  Russian  diamond  and  another  large  slab  weighing 
130  cDits  were  actoally  cut  ft^m  the  original  dodecahedroa  Tavemier  gives  the  original  weight 
It  *S7^  cantB.  The  Ri^ah  of  Mattan  has  in  his  possession  a  diamond  from  Borneo,  weighing 
367  cants.  The  mines  of  Brazil  were  not  known  to  afford  diamonds  till  the  commencement  of 
the  18th  century. 

Cotoriess  diamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
the  purest  water  in  England,  weighing  one  carat^  is  valued  at  £12  ;  and  the  value  of  others  is 
alodated  by  multiplying  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceeding 
20  cintB,  the  value  of  ^niich  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  regarded 
Hi  muket,  as  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 
of  Qolor  aflbcts  greatly  the  commerdal  value.  Blue  is  an  exoeedingly  rare  color ;  and  one  of  thia 
vjik,  the  Hope  diamond,  weighing  only  4^  carats,  but  of  peculiar  beauty  and  brilliancy,  is  valued 
It  £25,000.  A  yellowish  diamond  of  lairge  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
ftme-red  color  when  heated,  which  color  it  retaina  for  two  or  three  days,  and  then  resumes  the 
cri^  yeibw.    An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats. 

the  ancient  Romans  had  rings  set  with  the  diamond,  and  usod  the  chippings  for  arming  gravers* 
tvAL  PUnj  apeaks  of  the  six-angled  form  of  the  crystals  of  the  adamaSj  and  their  resemblance 
(0  tvDpynmi&  or  tops  placed  bi^  to  base,  a  description  that  would  apply,  perhaps,  as  well  to  a 
<iouble  hexagonal  pyramid  as  to  an  octahedron ;  yet  it  ia  probable,  fh>m  the  other  characters  men- 
toiKd,  the  hardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
^i^aoai  was  referred  to.  The  adamas  of  the  ancients  included  some  corundum  and  other  hard 
>toiMi,  and  even  hard  metal.  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
9dam$  of  the  ancients,  King  on  Precious  Stones  and  Gems,  p.  19.) 

The  method  of  polishing  diamonds  was  discovered  in  1466,  by  Louis  Berqnen,  a  citizen  ot 
^'^»,  previous  to  which  time  the  diamond  was  known  in  Europe  only  in  its  uncut  state.  It 
■?ptm  to  have  been  practised  long  before  in  India,  the  faceting  of  the  Kohinoor  dating  far  back 
uo  uoertain  time.    (See  King,  pp  30,  31.) 

The  diamood  haa  probably  proceeded,  like  mineral  coal  and  oil,  ftx>m  the  slow  decomposition  ot 
^^C^fals  matorial,  or  even  fVom  animal  matters,  either  source  affording  the  requisite  carbon ;  but 
it  baeheen  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphism  of 
^'piOMrai  and  arenaceous  sdiists  and  their  auriferous  quartz  veins ;  since  it  is  found  exclusively 
11^  gold  regioDS,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  were  altered 
n  the  time  may  have  previously  been  aliales  imprognated  with  petroleum,  or  other  carbonaceous 
tabatancee  (hydrocarburets)  of  organic  origin.  Ghancourtois  observes  tliat  the  formation  from  a 
^7<iiocBrtnirGtted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  hydrosulphuretted  emana- 
*^  In  the  ozydaition  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  oxydized,  and 
JBiy  apart  of  the  sulphur  changes  to  sulphurous  add,  the  rest  remaining  as  sulphur.  So  in  the 
bosod  oiydation  of  a  oarburett^  hydrogen,  the  hydrogen  is  oxydized,  part  of  the  carbon  beoomet 
^■'^Qoic  add,  and  th^  rest  remains  as  oarbon  and  may  form  crystallized  diamond. 
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26.  aRAPHTTB.  Plumbago,  Molybdmna,  Blj-Ertz,  BnmeU  ^^  ^8,  1739  [not  Plumbagc 
Agric^  Oemer],  Bljertz  pt ,  Mica  pictoria  nigra,  MoljbdsQoa  pt,  WalL,  131,  1747.  Mi(9R  dm 
Peintres,  Crayon,  FY,  Trl  WalL,  1753.  Black  Lead.  Beisbblej  (=  Drawing-lead)  Germ,  Moljh 
daenum  LinrLy  1768.  Plambago  Scheele  (proving  its  carbon  nature),  Ak.  H.  Stockhohn,  1779. 
Plombagine  de  LUk,  Grist.,  1783.  Oraphit  TTem.,  Bergm.  J.,  380, 1789,  KarsL^  Mus.  Jjosk^  n 
339,1789.    Carburet  of  Iron.    I^rcarbur^^. 

Hexagonal.  In  flat  six-sided  tables.  BAli=85^  29',  Kenngott,  by  cal- 
culation from  Ticonderoga  crystals,  which  have  the  planes  2-ff,  |-2  and  2-2, 
with,  approximately,  Oa|-2=137°,  (?  A  2=110%  and  O  A  2=122°.  A  plane, 
observea  by  Haidinger,  is  probably  J- -B,  or  ^2  ;  the  angle  measured,  40^  66', 
was  the  basal  an^le  of  the  pyramid.  The  basal  planes  (0)  are  often  striated 
parallel  to  the  alternate  edges.  Cleavage :  basal,  periect.  Commonly  in 
imbedded^  foliated,  or  granular  masses.  Earely  in  globular  concretions 
radiated  in  structure. 

H.=l— 2.  G.=2-0891;  of  Ticonderoga,  2-229  Kenngott;  2-14  Wun- 
siedel,  Fuchs.  Lustre  metallic.  Streak  black  and  shining.  Color  iron- 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper,  Thin  laminae 
flexible.    Feel  greasy. 

Var. — (a)  Foliated;  (&)  columnar,  and  sometimes  radiated;  (c)  scalj,  massive,  and  slaty 
(iQ  (^uular  massive ;  (e)  earthy,  amorphous,  without  metallic  lustre  ezoept  in  the  streak;  (/)  in 
radiated  coDcretions. 

Oomp. — Pure  carbon,  with  often  a  little  ozyd  of  iron  mechanically  mixed.  Scheele  (1779,  L  a) 
and  some  later  chemists  made  the  iron  essential,  and  the  species  a  carburet  of  iron.  Vanuxem  in 
1826  (J.  Ac.  Philad.,  y.  21)  showed  that  the  iron  was  an  oxyd,  and  unessentiaL  He  obtained 
from  the  graphite  of  Bustletown,  Pa.,  Carbon  94*4,  ox.  iron  and  manganese  1*4,  silica  2*6,  AO'0=r 
99.  Fuchs  found  (J.  pr.  Oh.,  yii.  253)  only  0*33  p.  &  of  ash  (or  impurities)  in  that  of  Wunsledel, 
a  pure  black,  amorphous,  unmetallic  kind,  metaUic  in  streak,  having  Q.=:2*14;  Fritzsche  (B.  H. 
Ztg.,  323,  1854)  0-9  in  that  of  Cevlon. 

Tlie  following  are  analyses  of  different  graphites  by  C.  Mdne  (C.  S.,  Ixiv.  1091,  1867) : 


Comp.  of  100  parts  of  ash. 


Q.      Carbon  Yol     Ash 


1.  Ural,  Ml  AUbert 

2.  Cumberland,  England 

3.  Mugrau,  Bohemia 

4.  Zaptau,  Lower  Austria 

5.  Swarbock,  Bohemia 

6.  Fagerita,  Sweden 

7.  Cumberland 

8.  Passau,  Bavaria 

9.  Buckingham,  Canada 

10.  Cumberland 

11.  Ceara,  Brazil 

12.  Passau,  Bavaria 

13.  Madagascar 
14  Ceylon 

16.  Pissie,  Hantes-Alpes 


2-1769 
2-3465 
2*1197 
2*2179 
2-8438 
2-1092 
2-5867 
2-3032 
2*2863 
2*4092 
2*3865 
2*3108 
2-4085 
2-2669 


94-03 
91-56 
91-05 
90-63 
8805 
87-66 
84-88 
8108 
78-48 
7810 
77-16 
73*65 
70*69 
68-30 


2-4572    69-67 


0-72 
1-10 
410 
2*20 
1-06 
166 
2-62 
7*30 
1-82 
6*10 
2*56 
4-20 
6-18 
6-20 
3-20 


5-26 

7-36 

4*86 

7-17 

10-90 

10-80 

18*00 

11-62 

19*70 

16*80 

20-30 

22-16 

2413 

26-60 

37-13 


Si 

64*2 
62*6 
61-8 
660 
62  0 
68*6 
62-0 
63-7 
66-0 
68*5 
79-0 
69-6 
69*6 
60-8 
68-7 


24-7 
28*3 
28-6 
30*0 
28*5 
31-5 
250 
85'6 
26-1 
30*5 
11*7 
21*1 
31-8 
41-5 
20-8 


Alk.4 
te  ]i[g,Oa  loss. 

10-0    0-8    0-3 

6-0 

0-7 


12*0 
8-0 

14*3 
6-3 
7-2 

100 
6-8 
6-2 
7-6 
7-8 
6*6 
6*8 
8i 
8*1 


1-6 
0-6 
2*6 
1-7 
0-6 
3*6 
1-6 
2-0 
1-2 


1-2 
1-0 

0-7 
1-7 
2-2 
0-4 
2-2 
1-2 


1-9 
0-6 


1-6    0-9 


Other  analyses:  16-19,  Y.  Begnault  (Ann.  Ch.  Phya.,  IL  L  202);  20,  21,  a  G.  Wheeler  (priT 
xmtrib.): 


16.  Canada  (L) 

17.  "     (H.) 

18.  "     (IIL) 

19.  Siberia 

20.  Albert  mine,  Siberia 
21. 


u 


II 


C  H  Ash 

86-8  0*6  12-6=99-9  Begnault 

76-35  0*70  28-40=100*45  Begnanli. 

98-66  1-34  0-20=100-10  Begnault 

89*61  0*60  10-40=100-61  Bcinaolt 

94*7           6-8=100  Wheeler. 

9717         2-8?=100  Wheeler. 
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la  tlifr  a.  of  Mariinskoi,  y.  Jevreinof  found  (Bass.  B.  J.  1849)  C  94*77,  ash  6-22  (=Si  2-04,  Pe 
!  h:.,  ±1  0*38,  Mg,  Ca  0*17);  v.  Laskorsky  found  (Bull  Soc.  Nat.  Mosa  1856)  in  a  plumose  var. 
;  h^'lb9,  ash  16111,  water  0*888;  v.  Pusireyski  found  (Yerh.  Min.  Qes.  St.  Pet.  1857,  1858)  C 
•4  08,  Si  10  98,  tL  3*77,  with  some  Fe,  Oa,  Mn,  and  G.=2'26~2*81.  In  G.  of  the  Kirghi? 
Steppe,  Hermann  found  G  40*55,  earthy  matters  56*56,  ^  2*89=100.  These  results  show  that 
the  Tariatiooa  arising  from  impurities  are  greaL  Thid  material  analyzed  by  Wheeler  is  that  used 
t>j  the  firm  of  A.  W.  Faber. 

TremakoerUef  Fiddington,  appears  to  be  impure  graphita,  or  is  between  ooal  and  graphite ;  it  le 
icaly  in  stmctare,  and  highly  metallic  in  lustre.  It  afforded  Piddington  Oarbon  85*70,  water  and 
nil^ur  4*00,  aesquiozyd  of  iron  2*50,  earthy  impurities,  chiefly  silica,  7*50,  water  and  loss  0*30= 
IfrO ;  the  iron  occurs  as  sulphuret    Tenaaaerim^  Bey.  F.  liason,  Maulmain,  1852,  p.  52. 

Pyr.,  etc — A\  a  hi^  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  red 
oxjd  of  iron.  B3.  infusible ;  fused  with  nitre  in  a  platinum  spoon,  deflagrates,  convertmg  the 
i&gent  into  car^Kmate  of  potash,  whieh  effervesces  with  adds.    Unaltered  by  adds. 

Obs< — Graphite  occurs  in  beds  and  imbedded  masses,  laminn,  or  scales,  in  granite,  gneiss,  mica 
sdust,  crystalfine  Ihnestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  coal  of 
thd  coal  formation.    Sometimes  met  with  in  greenstone.    It  is  a  common  ftimaoe  product 

A  floe  variety  of  graphite  occurs  at  Borrowdale  in  OumberUmd,  in  nests  in  trap,  wldch  occurs 
m  cUy  slate ;  in  Glenstzathfarrar  in  Invemesshire,  forms  nests  in  gneiss ;  at  Arendal  in  Norway,  in 
caartz;  at  Pftigas  in  ftnland ;  in  the  Urals,  Siberia,  Finland ;  in  various  parts  of  Austria ;  Prus- 
eia;  France:  at  Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  altered  by  contact 
Tih  tmp.  In  Irkutdc,  in  the  Tunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine,  a 
large  mass  has  been  obtained,  having  the  structure  of  the  wood  ih>m  which  it  was  formed.  Large 
([sastities  are  brought  from  the  Bast  Indies. 

Foima  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  presents  a  structure  between  scaly  and 
fix  granular,  and  an  occasional  approximation  to  distinct  crystallizations ;  also  at  North  Brook- 
deU,  Biimfield,  and  Hinsdale,  Mass. ;  extensively  in  OomwaJl,  near  the  Housatonio,  and  in  Ash* 
fori  Conn. ;  ahio  in  Brandon,  Yt ;  at  Grenville,  0.  £.,  associated  with  sphene  and  tabular  spar 
in  granular  limestone.  Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake  Qoorge ; 
a^  npon  Roger's  Bock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  x ., 
it  i&  met  with  in  white  limestone,  aooompanving  spinel,  chondrodite,  hornblende,  eta ;  at  Rossio, 
St.  Idtwrenoe  Go,  N.  Y.,  with  iron  ore,  and  in  gneiss ;  in  Franklin,  N.  J^  in  rounded  concre- 
tscos  radiated  within ;  hi  Wake,  N.  0. ;  on  Tyger  Biver,  and  at  Spartenburgh  near  the  Gowpens 
^vnaoe,  S.  0. ;  also  iu  Bocks  Ga,  Penn.,  three  miles  from  Attleboro',  associated  with  tabular 
ipar«  pvToxe&e,  and  scapolite;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abundance 
m  sreaite,  at  Manseirs  black  lead  mine.  There  is  a  large  deposit  at  St.  John,  New  Brunswick. 
kthc  United  States,  the  mines  of  Sturbridge,  Mass.,  of  ^conderoga  and  Fishkill,  N.  Y.,  of 
BnadoQ,  Vt^  and  of  Wake,  N.  G.,  are  worked;  and  that  of  Ashford,  Gonn.,  formerly  aflbrded  a 
iarze  amoant  of  graphite. 

The  uone  Uadk  lead,  applied  to  this  species,  is  inappropriate^  as  it  contains  no  lead.  The  name 
paphite,  of  Werner,  is  derived  from  yi»a^o>,  I  write, 

Kofdenskiold  makes  the  graphite  of  Ersby  and  Storgard  monodiniej  with  the  inclination  of  the 
wtidl  axis  88'  14',  >i  (deai4ige  face)  on  faces  of  oblique  pri8m=106*  21',  and  angle  of  priin 
^'^'l^fSS^xcvLUOX 
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n.  SULPHIDS,   TELLURIDS,   SELENIDS,   ABSENIDS, 
ANTIMONIDS,   BISMUTHIDS. 


Thebb  are  three  natural  divisions  of  the  Bpeciee  of  this  section : 

1.  StupLK  SuLFHine  and  Teu^hbids  or  Mbtalb  of  thb  Sitlpiiub  or 
AsaEKio  Group. 

2.  StMFLR  SdlPHIDS,  TeLLUSIDS,  SeLENID8,  AbSENIDS,  AsTIHONIDa,  Bts- 
MDTHIDB,  OF   M^ALg   OF   THE    GoLD,    IbON,  AND  TlH  GbOUPS.      Some  of  the 

species  contain,  along  with  snlphnr,  also  arsenic,  antimony,  or  bismuth  ; 
but  the  arsenic,  antimony,  or  bismnth,  in  snch  cases,  replaces  sulphur  as 
its  isomorph. 

8.  BoiTBLS  SCLPHIDS  '.  OK  SuLPHABSKHITEa,  STTLPHAimMOmTKS,  SuLPHO- 
BISHUTUrrKB. 

In  thii  eectioQ  of  Bnlpliids,  etix,  the  atomla  weight!  of  anenici  antimony  and  burmi&  are  takeo 
It  half  the  value  given  in  theUble  oapagezvi,aBit  la  in  this  atate  that  the;  approilm«te  to  «ul- 
fbxa  in  the  fonna  and  relatlODs  of  their  romponnda.  The  atimlc  ireighta  thua  haired  are,  lot 
utenioSI'S,  antimoDj  SI,  bismnth  105;  that  of  sulphur  being  IS. 


1.  SIMPLE  SULPfflDS  AND  TELLURIDS  OF  METAIiJ  OF 
Tui:^  cTjLPHUK  AND  ARSENIC  GROUPS., 

p.    Composition  B&     GiTEtallintlon  MouodinfC; 
IB,  As& 

rP.    Composition  B*S'.    OrjstalUi&tion  OrthorhomUa 
MT,  Aa'S'  29.  BnasiTi,  SbW 

■em,     TAs'8'  30.  BisMurHuiiT^   BtW 

BOUP.    CoDtaining  Bl,  Te. 

moT^  33.  WiHBLiia 

BOUP.    OoDtalciDgHolybdennm. 


ftptn  Throphr^  326  B.O.  Sarj^i^x"  Oto'oor^  BO  1.D,  Sandaradia  Ak, 
•ran  Gtrm,  Reuachgeel,  Bosgeel,  Agric,  444,  etc,  1SS9,  Interpr„  MS, 
Arsenioum  sulphurs  miztum,  Bislgtllnm  pC.,  Beolgar,  Areenioom  rnhranv 
enlo  rouge  fV.  IVL  Wall,  406,  11G3.     Baelgar  natii;  Bubine  d'Ananlq 
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d^Iisie,  111333, 1783.  BedSolphoretof  Araenia  Bothee  Bauad^b,  Operment^  6^sfffk  Arsenic 
lairox^  rouge  IV. 

Monoclinic    0=66''  5\  I A  7=74°  26',  Marignac,  Scacchi  O  A  14=138^ 
21';  a :  ft  :  c=0-6756  : 1 :  0-6943. 

0  A  7=104**  12'  0  A  i^=ll?^  56'         a  A    1=133**  V 

0  A  1-1=139   38  v2Ai-2=113     6  a  A  1-2=115    1 

Cleavage :  ui,  O  rather  perfect ;  I,  i-«  in  traces.    Alao  granular,  coarse 
or  fine;  compact. 


0                                      1 

-4-2 

-1-2 

V-2 

42 

2-2 

H 

2^ 

8-6 

-l-f 
f-f 

2^ 

i-i 

/ 

H 

• 

2 

H 

u 

1 

1-2 
i-2 

1^ 

Obeeired  planeB. 

H.=l*5 — 2.  G.=3'4 — 3"6.  Lustre  resinons.  Color  aurora-red  oi 
onmge-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.     Fracture  conchoidal,  uneven. 

Oornp^— Ab  S=r Sulphur  29*9,  arsenic  70*1=100.  A  specimen  from  Pola  de  Lena  in  Aatnria, 
Bptio,  gave  Hugo  MiUer  (J.  Gh.  Sec.,  zi.  242)  S  3000,  As  70*25. 

Pyr.,  etc — ^in  the  closed  tube  melts,  volatilizes,  and  gives  a  transparent  red  sublimate ;  in  the 
opentobe,  sulphurous  fVimes,  and  a  white  crTstalline  sublimate  of  arsenous  acid.  B.B.  on  char- 
coal bams  with  a  bluo  flame,  emitting  arsenical  and  sulphurous  odors.    Soluble  in  caustic  alkalies. 

Obf.— Occurs  with  ores  of  silver  and  lead,  at  f  elsobanja  in  Upper  Hungary,  at  Kapnik  and 
Xtgrag  in  Transylvania,  at  Joachimsthal  in  Bohemia,  at  Schneeberg  in  Saxony,  at  Andreasberg 
in  the  Han;  at  Tajowa  in  Hungary,  in  beds  of  clay;  at  Binnonthal,  Switzerland,  in  dolomite;  at 
^ieslodi  in  Baden,  in  the  Muschelkalk ;  near  JiUamerk  m  Kcordistan ;  in  Vesuvian  lavas,  in 
iBinote  oystals.  Strabo  speaks  of  a  mine  of  aandarcbea  (the  ancient  name  of  this  species)  at 
Pompeiopolis  in  Paphlagonia. 

For  rooeat  crystallographic  observations  see  Hessenberg's  Min.  NoUzen,  Nos.  1  and  3. 

^  name  realgar  is  of  Arabic  origin. 

Alt— Changes,  on  exposure,  to  orpiment  (As*  S")  and  arsenolite  (As*  CX  6  of  As  S  becommg 
2  As' S',  and  2  As  being  set  free  which  changes  to  As*  0'  or  arsenolite  (Yolp'er).  A  black  crust 
■inetimes  forms  on  realgar,  whidh  is  supposed  by  Yolger  to  be  a  sulphid  caitaining  less  sulphui 
&n  realgar. 

27.  ORFZBCBNT.  *A^i»iK6¥  Thdophr.  *A^n¥tK6»  Dioacor,  Auripigmentum  Arrhenicum,  Plin^ 
xniii.  22,  xxxiv.  56.  Auripigmentum^  Oerm,  Operment,  Agnc^  Interpr.,  46?.  1546.  Orpiment 
Banadigelb  pt,  Bisigallum  pt,  Arsenicum  flavum,  WaU,,  224, 1747.  Arsenic  irane  Dr,  irl  Wall, 
<  406;  1753.  Gelbes  Bausohgelb  Oerm.    Arsenic  sulfur^  jaune  D^,  Yellow  sulphuret  of  Arsenio 

Orthorhombic.    /A  7=100°  40',  0  A  1-»=126°  30' ;  a  :  J  :  c  -1  8511  : 1  ? 
1*3059.    Observed  planes  as  in  the  annexed  figure. 
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O  A  1-1=181^  46'      i-5  A  i-i  ov.  1-1=117^  49' 
0  A  2-2=127   27       2-2  A  2-2    adj.  =  94   20 


l-iAl4=88*'  80' 
2-2  A  2-2  ov.  1-1=181 


86 


Cleayage  :  t-i  highly  perfect,  i-t  in  traces,  i-i  lon^tndi 
nallj  striated.  Also,  massive,  foliated,  or  columnar,* 
sometimes  ren^orm. 

H.  =  1-6  -  2.  G.  =  8-48,  Haidinger ;  8-4,  Breithaupt. 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else- 
where resinoas.  Color  several  shades  of  lemon-yellow. 
Streak  yellow,  commonly  a  little  paler  than  the  color. 
Sabtransparent — subtranslucent  Sub-sectile.  Tiiin  lami- 
nss  obtained  by  cleavage  flexible  but  not  elastic. 

Oomp. — As*  S'=3ulphiir  89,  arsenic  61=100. 

Pyr.,  etc. — ^In  the  closed  tube,  fhses,  volatilizes,  and  gives  a  daik  yel- 
snblimate;  other  reactions  the  same  as  under  realgar.  Dissolves  in  nitromuriatie  add  and 
itic  alkalies. 

Obs.— Orpiment  in  small  crystals  is  imbedded  in  day  at  Tajowa,  near  Neasohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Kapnik  in  Tran- 
sylvania, at  Moldawa  in  t^e  Bannat,  and  at  Felsobanya  in  Upper  Hungary,  where  it  exists  in 
metalliferous  veins,  assodated  with  realgar  and  native  arsenic;  at  Hall  in  the  Tyrol  it  is  found  in 
gypsum ;  at  St  Gothard  in  dolomite ;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Fohnadort|  Styria,  found  in  brown  coaL  Near  Julamerk  in  Koordistan,  there  is 
a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with  in  KdenviDe. 
Orange  Co.,  N.  T.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  **  golden  pcdnt^^  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalline  form  is  made  monodiinic  by  Breithaupt  (B.  H.  Ztg.,  xxv.  194).  He  makes  i-t  the 
cUnodiagonal  plane,  and  t-l  the  front  or  orthodiagonal,  with  the  planes  i-l,  above  and  below  i-I, 
hemidomes,  indined  at  unequal  angles  on  i4,  that  below  at  an  angle  2°  to  3°  the  smaller.  Also^ 
he  makes  i-i  the  plane  /•    fTo  definite  measurements  are  given. 


aa  DIMORPHITB.    Dimorflna  SoaecM,  Mem.  QeoL  suUa  Oampania,  Napoli,  lie,  184S. 

Orthorhombic.     Two  types :  (A),  /A  /=  98^  6',  <?  A 1^  =  127*^  60';  a: 
b  :  c=l-2876  : 1  : 1-1526 ;  (B)  common  form,  /A/=100**32',  0  A  l-t=127* 

r ;  a  :  J  :  c=  1-3262  : 1 :  J-203. 
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Observed  planes  as  in  the  an* 
nexed  figures. 
In  A,  <?A1=120^23',  OMi 

=181^  50\  (?Afi=150^  *9', 
l-tAl-5  over  <?=83**  40',  lAl 
ov.  1-1=111°  10', 

In  B,  <?Afi=12r  6',  (?Al-t 
=161^7',  0Af}=116° 40', i^A 
t-f=112**  45'.  Cleavage  none. 
Crvstala  minnte. 

H.=l*5.  G.=3*58.  Lnstre  splendent  adamantine.  Color  orange-yel- 
low :  powder  saffron-yellow.    Translucent  and  transparent.    Fragile. 

Oong^—From  imperfk*  trials  bj  Scaoehi,  perhaps  Am*  S*=8ulpliur  34*56,  arsenic  t6*45=100. 

Pyr.,  etc. — ^Heated  in  a  poroelain  crucible  with  a  spirit  lamp^  affords  odorous  ftunes  and  be- 
oooMS  nd ;  with  more  heat  becomes  brown,  gives  off  yellow  fames,  and  eyaporates,  leaving  na 
recidae;  with  soda  a  garlic  odor.    Oompletely  soluble  in  nitric  acid. 

ObSi^^IVomaAintBioleoftheSolfotarai  Fhlegraanflelds.  Crystals  not  over  half  a  millimelei 
ia  their  loii«ost 
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Oa1=124°  45'. 
lAl,bra<ih.,=108   40 
lAl,  baB.,=110    30 
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Tlri^jil,  Erifc,  marvd^VdA^u,  Dioaeor.  Stimmi,  StiU,  Stibium,  FUn.,  xxxfiL  33, 
H.  3cibi,  ^tieasglaa,  .Rwil  YaleiUm*  (ttbo  proTed  it  to  contain  Bulphiir),  1430.  Lupus  mold 
Icnun  Alditm,  E^M£sa-GlaBB-Eii  Brickmamt,  Berkwerke,  1727.  Spitaglaunalm,  llinera  Aat] 
BODu,  AnUmoDituD  Snlphura  mineTaliutam,  WatL,  !it7,  1747.  Qrauipieasglaserz,  Qi-auBpiess' 
gUixera,  AntimoQ^ui^  Otm.  Autinudiie  snlAird  JV,  Snlphnret  of  Autimcnj;  Qraj  Antl- 
vny;  AntimottT  Oknoe.  Stibine  Baid^  Tr.,  iL  431,  1S33.  Antimonit  Baid^  Bandb.,  668, 
im.    Stibnite  Dana,  Mln^  1864. 

OrtUorhombic.  /a/=90''  64',  ^Al-^=134**  16';  a:h:  c=l-0259  :  1  : 
I-'153.  Obeerved  planes;  O ;  vertical  /,  i-t,  i-l,  t-J,  i-|,  *-|t  *"^)  ^'i  ^"*i 
IS.  t-(,  t-l,  T-s  ;  domea,  ^i,  f-i,  H,  1-S  Hi  4-^  Ht  l-^»  J-»)  4-^)  3-i ;  octahe- 
ir.inB,J,  i,  1,  3 ;  I4, 1-J,  l-f,  l4,  l-f,  i-2,  fa,  H,  f !,  2-a,  6-S,  3-3,  fi, 
(-4.    Krenner. 

0^^=154°  20'.  £>Al-i=134''  42'i. 

Oa1=134    45  i-2At-a,  mac.,=127    36 

0a2->=113   49         U A 1-1,  top, =89   24 
Lateral    planes    deeply  striated 

Im^tudinally.  Cleavage :  i-t  highly 

peifect    Often  colonmar,  coarse  or 

tine;  also  granular  to  impalpable. 
a=2.    G.=4-516,  Hauy;  4-62, 

Mohs.  Lnstre  metallic.    Color  and 

etreak  lead-gray,  inclining  to  ateel- 

^y-.  sabject  to  blackish  tarnish, 

EOQietimes    iridescent.       Fracture 

uaall  eab-conchoidal.  Sectile.  Thin 

lamioffi  a  little  flexible. 

OoB^— Bb*  S'=Ba1phuT  J8-8,  aatiiaony  \^ 

U'^^tOU,     Ber^nium.  who  mads  the  flrat 
^nmutioD  of  the  salphor  in  the  mineral 

lOpnK^  ii.  187,  1782),  obtnJned  8  26,  Sb  74=100.  Eight  BD^raes  of  stibolte  from  Arnsberg, 
TesptuHi,  gare  Sohnalder  a  mean  of  Sb  Tl'48,  S  28-&a,  ezdudiug  OSS  p.  c.  of  quartz;  tlie 
iKilts  d(  the  aiu1;K«  Tailed  from  71441  to  71-619  (Pogg.,  xoriu.  293).  St^abel  obtaiucd 
teUBBSDie  Sb  12'tHI,  a  ST'SS,  Fe  n-lg  (Ramm,  Min,  Oh,,  39). 

Py^  etc- — [a  the  open  tube  Bulphurous  and  antimanouB  Aimee,  the  latter  oondeneinK  as  a 
«biu  nhlimUe  which  B.B.  is  non-volatile.  On  oharcoal  fUBea,  spreads  out,  gives  sulphurous 
■oduUtBuaona  (Imies,  ooaU  tbe  coal  white  with  oijd  of  antimouy;  (hi"  coating  treated  in  B.F. 
%(s  the  flame  groenUh-blae.    Fnt.  =  l.     When  pure  perfectlj  si^uble  in  muriatic  add. 

Oba.— Oocur*  with  apethic  iron  in  beds,  but  generall?  in  veins.  Often  aasodated  with  blende, 
tiMTy  ipw,  umI  qnaito. 

Mel  with  in  veins  at  WolTaburg,  In  the  Harz:  at  Brinnadorf)  near  Freiberg;  at  PizibrBm; 
feliotuji,  Scbemntts,  aud  Kremoltz,  la  Hungar?,  where  it  oRen  oocuni  in  diverging  prisma, 
ttnnl  iucbea  loag,  aocompanied  bf  crystals  of  heavy  spar  and  other  mineral  spedea ;  at  Pereta, 
mTuitmj-.  in  crystals ;  in  Katharine  nberg,  in  the  Urals;  in  Dumfriesshire,  flbrouaand  laminated; 
uK.omvaJt,  abundant  near  Fadstownndtintagel;  also  crystoUiaed  at Whefd  ^ya ;  atHareHUl, 
n  SaXbsd ;  in  Perthahire.    Also  found  at  diflbrent  Uezican  mines.    Also  abundant  in  Borneo. 

_  Id  tb«  Uoitad  States,  it  oocnrs  Bpann|;ty  at  Oarmel,  Penobsoot  Co.,  Ma, ;  at  Cornish  and  Lyme, 
SH.;  >t  "Mdior's  DoUght,"  Md.;  abundant  in  the  granitiQ  range,  aouth  side  of  Tulare  valley, 
■Mr  pou  of  Sui  Amedio ;  in  Ute  Humboldt  mioiag  re^on  in  Nevada,  and  usually  srgeutifbrous ; 
>!<o  ID  Uie  mines  of  Aurora,  Esmeralda  Co.,  Nevada.  Also  fband  in  New  Brunswick,  id  m.  from 
™^eri«o^^  aw.  side  ofBL  John  E. 

1^  an  liTetds  nearly  all  the  antimony  of  commerce.    The  crude  antimony  of  the  shops  il 

*^"^  by  simple  Vision,  which  separates  the  aocompanyii^  rook.  From  this  product  most  of 
tM  phimionnieal  prqiorations  of  antimony  are  made,  and  the  pure  metal  extracted. 

Thii  en  vu  eatploysd  bj  the  aodents  for  coloring  the  hair,  eyebrows,  et<L,  to  increase  the 

VtwUiitBi^the«ye;  wlience  they  called  the  ore  i-AuriJ^iyjA^ii,  from  i^arifc,  brwK^  and 'ofSakfift, 
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ey&  Acoording  to  DioBoorides,  it  wu  prepared  for  this  purpose  by  endodng  it  in  ft  lump  of 
doughf  and  then  burning  it  in  the  coals  till  rednced  to  a  cinder.^  It  was  then  oxtinguiahed  witl: 
milk  and  mne,  and  aga.in  placed  upon  coals-  and  blown  till  ignition :  after  which  the  heat  wbm 
discontinued,  lest,  as  Pliny  sajff,  "  plumbum  flat,"  it  become  lead.  It  hence  appears  that  the  mota. 
antimony  was  occasionally  seen  by  the  ancients,  though  not  disUnguisbed  from  lead. 

On  oyst  see  Krenner,  Ber.  Ak.  Wien,  11  1864,  436. 

Alt — Changes  on  exposure  by  partial  oxydation  to  antimony  blende  (2  8b*  8*+Sb'  0*),  and  by 
farther  oxydation  to  valeniinUe  (8^  0").  Antmony  ochre  (Sb'  0*+Sb'  (^\  and  also  8b'  U*+5U 
are  other  results  of  alteration. 

80.  BISBCUTHINrrB.  Yisimutum  Sulphure  mineralisatum  (fr.  Biddarhyttan)  OronsL,  193 
1758.  Wismuthj^anz  Cferm.;  Bismuth  sulfur^  ^.  Sulphuret  of  Bismuth.  Bismuth  Glance 
Blsmuthine  Beud^  Tr.,  iL  418,  1832.    Bismutholamprite  Qlock^  8yn.,  27,  1847. 

Orthorhombic.  /a/=91®  30'.  Observed  planes  ly  i-t,  i-i,  i-5,  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal  perfect. 
In  acicular  crystals.    Also  massive,  with  a  fouat^d  or  fibrous  structure. 

H.=2.  G.=6'4:— 6459 ;  7*2;  7*16,  Bolivia,  Forbes.  Lustre  n^tallic. 
Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  m- 
descent  tarnish.     Opaque. 

Oomp. — ^Bi'  S'=8olphur  18*75,  bismuth  81*26 = 100 ;  isomorphons  with  stibnite.  Analyses :  1 , 
H.  Rose  (Gilb.  Ann.,  Lsxil  192);  2,  Wehrle  (Banmg.  Ztg.,  x  885);  3,  Scheerer  (Pogg.,  Ixv.  299); 
4,  Hubert  (Haid.  Ber.,  iil  401);  5,  Bammelsberg  (5th  SuppL,  261);  6,  F.  A.  Genth  (Am.  J.  Sci.. 
n.  xxiiL  415);  7,  D.  Forbes  (Phil  Mag.,  FV.  ttit.  4): 

8  Bi 

1.  Riddarhyttan     18*72    80*98=99-70  Rose. 

2.  Retzbanya  18*28    80-96=99*24  Wehrle. 

8.  Ojellebak  1912  79*77,  Fe  0*15,  Ou  0*14=9918,  Scheerer;  G.  6*403. 

4.  Oravicza    '  19*46  74*66,  Fe  0*40,  Cu  3*13,  Au  0*63,  Pb  2*26=100*33  Hubert 

6.  Cornwall  18*42  78*00,  Fe  1*04,  Cu  2*42=99*88  Rammelsberg. 

6.  Riddarhyttan  18*19  77*33,  Fe  0*31,  Ou  0*39,  Te  0*30,  Se  ^.,  ActinoUte  2*93=99*45  Qenth. 

7.  BoUvia  19*61  80*93=100*54  Forbes. 

P3rr.,  etc — In  the  open  tube  sulphurous  flunes,  and  a  white  sublimate  which  B.B.  Ibses  into 
drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  oharooal  at  first  gives  sulphurous 
Cumes,  then  ftises  with  spirting,  and  ooats  the  coal  wi&  yellow  oxyd  of  bismuth.  Fu8.=l.  Dis* 
•olres  readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  GUI,  Oarrock  Fell%  in  Cum- 
berland, haying  a  foliated  structure;  occurs  near  Redruth;  at  Botdlack  near  Land's  End;  at 
Herland  Mine,  Gwennap ;  with  childrenite,  near  OaUington ;  at  Lanescott  mine,  near  St.  Austell  - 
at  Johanngeorgenstadt,  Altenberg,  8ohneeberg,  in  limestone ;  with  cerium  ore  at  Riddarhyttan, 
Sweden ;  at  the  San  Baldomero  i^e,  near  Sorata,  Bolivia,  foUated,  massive,  and  acicular. 

Occurs  with  gold,  pyrite,  and  chalcopyrite  in  Rowan  Co.,  N.  C,  at  the  Bamhardt  vein.  Re* 
ported  by  Shepard  to  have  been  found  with  ohrysoberyl  at  Haddazn,  Ot 

G.  Rose  obtained  from  artifldal  crystals,  7a/=90''  40',  i-2  A».S=63''  40'  and  126^  20',  /am= 
135'*  20',  wAf4=28*'  33',  wAi4=162''  14'.  G.=7-10— 6*89,  the  variation  depending  on  soma 
bismuth  present    Pogg.,  xcl  402. 

31.  mTRADTMITB.  Ore  of  Tellurium  (flr.  Tellemark)  Esmark^  Trans.  G.  Soo,  iil  413,  June 
1,  1815.  Tellurwismuth  (fr.  Riddaahyttan)  Berx,  Aa  H.  Stockh.,  1823.  Telluric  Bismuth.  Te- 
tradymite  (fr.  SchubkauJ  Bdid.^  Baumg.  Za,  ix.  129,  1831.  Bismuth  tellure,  TeUuro  sclenii 
bismuthifdre  Fr,  Bomine  Beud.,  Tr.,  il  538, 1832.  BismuthoteUurites  pt  Olocker,  Syn.  19, 
1847.    Tellurbismuth  Bakh^  Am.  J.  Sd.,  II.  xxxv.  99,  1863. 

Hexagonal.  C>Ai?=118°  38',  BaB  =  81°  2' ;  a  =  1-5865.  -2A-2= 
66*"  40',  6>A— 2=105"*  16',  Haid,  from  Schubkan  crystals.  Crystals  often 
tabular.    Cleavi^e :  basal,  very  perfect.    Also  massive,  foliated,  or  granular, 

H.=l-5--2.  G.=7*2— 7'9,  Lustre  metallic,  splendent.  Color  pale  steel 
gray.    Kot  very  sectile.    Lamins  flexible.    Soils  paper. 
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OompL,  Vtar* — Oonsifts  of  biBmuth  and  teDuriaoi,  with  sometijes  sulphur  and  seleniom.  If 
atphnr^  when  present,  replaoes  part  of  the  tellurium,  the  analyfies  for  the  most  part  afford  tha 
jeoenl  formnla  Bi*  (Te,  S)'. 

Var.  1.— /We  firomsiijiwr.  Bi*  Te'=Tellurium  48*1,  bismuth  61-9 ;  analyses  1—7.  G=7'868, 
rom  Dahlonega,  Jackson;  7*642.  id.,  Balch. 

1  S^fhfsnma.  Bi*  (|  Te  +  iSr »  analyses  8—11.  O.=7'500,  crystals  !Vom  Schubkan,  Wehrle ; 
(514)  id,  Baumgartner ;  7'237,  ft,  Davidson  Co.,  Qenth.  The  name  Bomine^  after  von  Born,  was 
prea  bj  Beudant  in  1 832,  and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

3l  Sdemferoua,  The  Tellemark  ore,  according  to  Berzelius,  gives  B.B.  a  strong  odor  of 
leleniam. 

Analvfiea:  1—3,  Qenth  (Am.  J.  Scu,  H.  six.  16);  4,  6,  Genth  (ib.,  xzxi.  368);  6,  7,  D.  M.  Balch 
pb,  xnv.  99);  8»  Wehrle  (Schw.  J.,  b'x.  482,  1830);  9,  Berzelius  (Jahreslx,  xii.  178,  1831);  10, 
Hnschauer  (J.  pr.  Gk,  xlv.  456);  11,  0.  T.  Jackson  (This  Min.,  712,  1850);  12,  Genth  (Am.  J. 
Bd,ILrvL81): 


Te 


S      Se      Bi 


Fe 


1.  FtuvamiaOo.,  Ya 

48-19 

tr. 

5307 

=101-26  Qenth. 

1        " 

«t 

47-07 

ir. 

53-78 

=100-85  Genth. 

3.        «     • 

u 

49-79 

tr. 

51-56 

-101'36  Genth. 

4.  Bahlonen 

48*22 

fr. 

<r. 

[50-83] 

0-17 

Cu  0-06,  Au,  quartz,  eta,  0*72=100  Qenth. 

5.        « 

47-25 

tr. 

ir. 

50-97 

0-25 

"  0-06,     **        "      "  0-80=99-33  Genth. 

t        « 

48-26 

— 

51-46 

=  99-72  Balch. 

r     « 

48-73 

—. 

51-67 

=100-30  Balch. 

iSchabkaa 

34-6 

4-8 

*-. 

600 

=  99-4  Wehrle. 

9.       " 

3605 

4-32 

^ 

58-30 

■  .  — 

gangue  0-75=99*42  Berz. 

10.        « 

35-8 

4-6 

~-. 

59-2 

=99-6  Hruschauer. 

11.  Whitehall, 

Va. 

35-05 

3*65 

— 

58-80 

Au,  IPi,  §1  2-70=100-20  Jackson. 

11  Dand8onOo.,K.G.  3384 

5-27 

tr. 

61-35 

=100*46  Genth. 

Fisher  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6*81  p.  a  of  selenium.  But  Dr.  Gentt 
finds  in  it  no  saleuium  or  sulphur.  0.  T.  Jackson  obtained  (Am.  J.  Sd.,  XL  zzviL  366)  the  compo- 
eitioa  of  >oseite  for  the  Dahlonega  mineral ;  but  the  later  results  of  Genth  and  Balch  have 
ihown  this  to  be  incorrect. 

Pyr.r— In  the  open  tube  a  white  sublimate  of  tellurons  acid,  which  B.Bb  fuses  to  colorless  drops. 
Oa  chareoal  fuses,  gives  white  fumes,  and  entirely  volatilizes;  tinges  the  R.F.  bluish-green; 
onts  ^  coal  at  first  white  (tellurous  acid),  and  finally  orange-yellow  (oxyd  of  bismuth) ;  some 
wieties  g^ve  sulphurous  and  selenous  odors ;  that  firom  Fluvanna  Col,  Ya.,  gave  Fisher  a  red 
icMmste  of  selenium  in  the  open  tube. 

Ohi.— Oocnrs  at  ?k:hubkau  near  Schenmitz;  at  Betzbanya;  at  Tellemark  in  Norway;  at  Bast- 
i2^i  mme,  near  ffiddarhyttau,  Sweden. 

In  the  United  States,  in  Tirginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Co.,  at  Monroe 
izQt,  Stafford  Go,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold ;  in  North  Carolina,  David- 
soa  Ga^  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lameUar  masses  alon^  with 
£^  chaloopyrite,  magnotita,  epidote,  limonifce,  eta ;  it  was  partly  altered  to  a  combination  of 
tsUnods  add  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Gfonth,  L  a) ;  in 
Qe^jrgn,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  counties. 

3X  JOSfilTB.    Tellumre  de  Bismuth  Damow^  Ann.  Ch.  Phys.,  III.  ziiL  372,  1845.    Bomine, 
Tdlare  bisomthif&re  du  Br^  Ditf.  [not  Bomine  Beud.]    JosSit  Kermg.^  Mm.,  121,  1853. 

Hexa&:onal,  with  perfect  basal  cleavage,  like  tetradyraite.     Soft.     G.= 
7-92i— 7-936.  Lustre  submetallic.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp^From  Damonr's  analyses,  Bi»  Te*  (S,  Se)«=Bi"  (i  Te  +  i(S,  Se))*,  or  a  tellurid  of  bis- 
noUi,  Id  vhidi  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.    Analyses  by  Damonr 

(La): 


1.  San  Jos^  Brazil 

2,  *»  •* 


Te        S       Se 

15-93    3*15     1*48 
15-68         4-58 


19-15     =  99-11 
18-40     -98-66 


Bar.  adaberg  obtahied  from  an  allied  mineral,  from  Cumberland,  England  (Ifin.  Ch.,  6) :  Tel« 
wm  6i3,  n^hur  6-43,  bismuth  84*33=91-49 :  corresponding  to  Bi\  Te,  S\  making  the  Te  9 
=1:1 
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An  ore  from  Sorata,  passing  for  native  bismuth,  and  mentioned  under  that  spedes,  gave 
as  there  dted,  S-09  p.  a  of  tellurium,  with  As  0*38,  and  S  0-07 ;  while  Oenth  found  in  anotHef 
specimen  onlj  0-042  Te.  Forbes's  specimen  maj  have  the  fonnula  Bi*Te.  It  is  foliated  neari^ 
l&e  tetradymite. 

Pyr.~B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  ope  i  tube  it  gives  o.T  some  sul- 
phur, then  white  Aimes  of  oxyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium ;  and  is 
the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  selenium ;  and 
a  yellowish  residue  below  due  to  the  ozyd  of  bismuth. 

Obs. — ^Fbund  in  granular  limestone  at  San  Josd,  near  Mariana,  province  of  Minas  Geraes,  Br&zO, 
and  first  brought  to  Prance  by  Mr.  Claussen. 

33.  WBHRUTB.    Argent  molybdique  de  Bom^  Cat.  de  Baab.,  iL  419,  1790.     Wasserblei 
sUber,  Molybdan-silber,  Wem,^  Letstes  Min.  Syst,  18,  48,  1817.      Molybdic  silver.     Wismuth 
glanz  Klapr^  Beitr.,  I  254,  1795.  Tellurwismuch  Ben.,  Ak.  H.  Stockh^  1823.  WismuthspiescI 
Weisa.     SpiegelgUmz  [=Mirror-gIance]  BreUh.     Tetradymite  pt  many  authors.     WeJirlit^ 
ffvoi,  Mm.,  L  188,  1841.    Pilsenit  Kermg.,  Min.,  121,  1863. 

Hexagonal.    Like  tetradymite  in  perfect  basal  cleavage. 
H.=l — 2.     G.=8*44,  Wehrle.    Lustre  very  bright.     Color  light  steel- 
gray.    Thin  folia  a  little  elastic. 

Oomp.— Bi  (Te,  8)*,  with  Te :  S=3 : 1,  from  an  imperfect  analysis  by  Wehrle  (Baumg.  Z^^.,  ix. 
144): 

Beutsch-Pilsen        Te  29*74       8  2*33       Bi  61*15       Ag2-07    =96'20 

P3rri|  etc. — ^Llke  tetradymite. 

Obs. — ^From  Doutsch  PUsen,  in  Hungary.  First  reported  as  an  ore  of  silver  ond  molybdennm. 
Distinguished  from  tetradymite  by  its  high  specific  gravl^.  Breithaupt  obtained  G.=8  00  with  a 
specimen  not  wholly  free  from  the  gangue. 

3^  BSOLTBDBNITU.  Not  Molybdsena  [==product  fr.  partial  reduct  and  oxyd.  of  Galena] 
Dioacor^  FUa^  Agric.  Blyertz,  Molybdena  pt.  [rest  graphite]  Wall,  131, 1747,  LinfL,  1748, 176& 
8ulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.),  Wasserbley  pt,  Molybdena  pt,  C^xnul, 
139, 1768.  Molybdena  (with  discov.  of  metal)  ffidm,  Ak.  H.  Stockh.,  1782,  1788-1793.  Was- 
serblei  Wem.  Molybd&nglanz  Germ,  Molybdena  Kirw.,  Mia.,  1796  (calls  the  metal  Molybdez>- 
ite).    8ulphurot  of  Molybdena.    Molybdenite  Brongn^  il  92,  1807,  ctting  Kirwan  as  authority 

Honoclinic?  Hexagonal?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of  three  combined  crystals,  sometimes  indicated  by 
striso  on  the  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  replaced  terminal  edges.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales ;  also 
fine  granular. 

H.=l — 1*5,  being  easilv  impressed  by  the  nail.  G.=4'44 — 4*8.  Lustre 
metallic.  Color  pure  lead-gray.  Streak  similar  to  color,  slightly  inclined 
to  green.  Opaque.  Lamin®  very  flexible,  not  elastic.  Sectile,  and  almost 
malleable,    way  trace  on  paper. 

Oompi,— Mo  S*=  Sulphur  41-0,  molybdenum  690 =100.  Analyses:  1,  Brandes (Schw.  J., xxix. 
325);  2,  Seybert  (Am.  J.  ScL,  !▼.  1822,  820);  3,  4,  Svanberg  k  Struve  (J.  pr.  Ch.,  xli?.  267):  & 
Wetherill  (Am.  J.  Sci.,  n.  zv.  443): 


Mo 

8 

1.  Altenberg 

69-6 

40*4=100  Brandes. 

2.  Chester,  Fa. 

a.=4-444 

69-42 

39-68=99-10  Seybert. 

3.  Hmoolind 

68*627 

40*573,  gangue  0*800  S  A;  S. 

4.  BohOfllaa 

67-164 

39-710,       "       3-136  S  &  & 

5.  BeadingiF^ 

65-727 

38*198,  Fe  3-495,  Si  2-283   H.  0297  Wetherfll 
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I  Pyr^  «tc.-^In  tiie  open  tabe  sulphmtms  ftimes.  B.B.  in  fhe  foroeps  InAisible,  imparts  e  yel* 
iwiah^reen  nolor  to  the  flame;  on  charcoal  the  pulverized  mineral  gives  in  O.F.  a  strong:  odo; 
rsolidmr,  and  coats  the  coal  with  crystals  of  molybdio  add,  which  appear  yellow  while  hot)  and 
rtute  on  cooling;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  be  touched 
nth  an  intermittent  B.F.,  it  assumes  a  beautiful  aznre-blue  color.  Decomposed  by  nitric  ac^^, 
»nng  s  white  or  grayish  residue  (molybdic  add). 

Obs^Mblybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gnoi^ft, 
aroon-sjenite,  granular  limestone,  and  other  crystalline  rocks.  At  Nnmedol  in  Sweden,  Arendal, 
kJbi,  and  Tellemarken  in  Norway,  Ner^^chinsk  in  Russia,  and  Auerbach  in  Saxony,  it  has  been 
it^serred  in  hexagonal  prisma.  Found  also  at  Altenberg  and  Ehrenfriedersdorf  in  Saxony; 
irhlackenwald  and  Zinnwald  in  Bohemia ;  Bathausberg  in  Austria ;  near  Miask,  Urals ;  Bastnaes, 
sc,  Sweden;  in  Finland;  Laurvig  in  Norway;  Chossy  in  France;  Peru;  Brazil;  Calbeck  Fell, 
i^rrock  Fells,  and  near  the  sonroe  of  the  Galdew  in  Cumberland,  associated  with  tungstate 
]f  lime  and  apatite;  several  of  the  Oomiah  mines;  in  Scotland  at  East  TuUoch,  south  of  Loch 
Tit;  at  Mount  Coryby  on  Loch  Oreran,  etc. 

In  ifa«ne,  at  Blue  Hill  Bay  and  Gamdage  farm,  in  largo  crystallizations ;  also  at  Brunswick, 
Bowdotnham,  and  San  ford,  but  less  interesting.  In  Oonn,^  at  Haddam.  and  the  adjoining  towns 
K  tiiQ  Connecticut  river,  in  gneiss  in  crystals  and  large  plates ;  also  at  Say  brook.  In  VennorUf 
It  Newport,  with  crystals  of  white  apatite.  In  Nl  Bdmpshirej  at  Westmoreland,  four  miles  south 
cf  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundaot ;  at  LlandaiT  in  regular  tabu- 
WrcTTsiala;  at  Franconia.  In  Mass.,  at  Shutesbury,  east  of  Lockers  pond;  at  Brimfleld,  with 
v^.  In  Ni  Torkf  two  miles  southeast  of  Warwick,  in  irregpilar  plates  associated  with  rutile^ 
cram,  and  pyrite.  In  Penn^  in  Ohester,  on  Chester  Creek,  near  Reading ;  near  Concord,  Cabarrus 
Oo^  5.  C^  with  pyrite  in  quartz.  In  Oalifomia^  at  Excelsior  gold  mine,  in  Excelsior  districL  In 
Onfldo^  at  Balsam  Lake,  Terrace  Cove,  lAke  Superior ;  north  of  Balsam  Lake,  on  a  small  island 
in  Big  Tnrtle  Lake,  with  soapolite,  pyrozone,  eta,  in  a  vein  of  quartz  intersecting  crystalline 
hasitfm;  at  St  Jerome,  a  E. ;  at  Seabeadi  Bay,  near  Black  River,  N.  W.  of  L.  Superior  (48**  46' 
K,  87'  IT'  W.). 

DiatizigQished  fhxn  plambego  by  its  lustre  and  streak,  and  also  hy  its  behavior  before  the  blow- 
pipe and  with  adda 


2.  SIMPLE  SUIPHTDS,  TELLTJRIDS,  SELENIDS,  ARSENIDS, 
ASTIMOIODS,  BISMUTHIDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TENT  GROUPS. 

Three  divisions  of  these  SutphidSj  ArsenidSj  etc.,  are  here  recognized : 
'1)  2^h(uic  division,  in  which  the  atomic  ratio  between  the  snlphnr  or 
^nie  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  j^oio  division, 
^ith  the  ratio  1:1;  (3)  a  deuio  division,  with  the  ratio  1:2.  In  these 
ratios,  and  in  stating  the  formnlas  beyond,  the  halved  atomic  weights  of 
^mc,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  26.  In  the 
if^ird  division,  some  species  are  included  which  appear  to  be  combinations 
of  (lento  and  proto  compounds. 

^  Duaeial  ehaloopyrUe  is  sometimes  referred  to  the  doable-bmary  anlphids,  on  the  ground 
of  its  ooDtainiBg,  along  with  a  protosulphid,  the  sulphid  Fe*  S* ;  but  as  the  ezistenoe  of  a  aesqui- 
"■W  Ife'  S*  is  not  eatabllahed,  while  Fe  S'  ia  the  one  of  common  oocnrrence,  the  more  probable 
v»v  oTthe  Bolphid  is  that  it  consists  of  two  sulphida  Fe  S  and  Fe  S'  in  combination.  This  view 
a  iQituned  bj  the  near  isomorphism  of  pyrite  and  chalcopjrite.  The  above  remark  applies  also 
to  iomile  and  pyrrhotite^  in  which  Fe'  S'  has  been  supposed  to  be  present.  Fe*  S'l  it  should  be 
''^  eqoala  Fe  B  +  F^  S*.    LUmaBUe  and  earrolite  come  into  the  same  category. 

In  an  artide  in  the  American  Journal  of  Science,  vol  zliv.  1867,  the  author  gives  reasons  foi 
^^^idviag  that  the  oompoands  cryatallinng  in  hexagonai  forms  have  the  number  of  atoms  of  the 
Begstiie  ekneot  8,  or  a  multiple  of  3,  and  in  tetragonal  forms,  a  multiple  of  4 ;  whence  it  follows, 
^  wlule  ordinary  iaametric  blenda,  or  sulphid  of  zino^  for  example,  may  be  Zn  S^  the  hexagoTuU, 
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or  wurtmte,  is  probablj  Zn'  S*.    The  principle,  if  real,  has  a  yaiywide  applioation  among 
and  mhieral  species. 


<aMIBN 


85.      Dtsorasitb 

(B) 
88.      OBiuunTB 


L  BASIO  OB  DTSORASITB  DIVISION. 

Ag*Sb  37.  Doxsnan  6u'As* 

Ag'Sb  38.  Aloodokttb  ^'As' 

Ag'Bi  89.  WHiTNSTm  6u*As* 


1 


n.  PBOTO  OR  GALBNA  DIVISION. 
GALENA  GROUP.— Iflometrio^  hdohednL 


Abgbntitb 

NAUMAmnn 

euoairits 

Crookbsitb 

Galbnttb 

44  A.  HuAsooun 

45. 


40. 
4L 
42. 
43. 
44. 


46. 

47. 


AgS 

(Ag,  Pb)  Se 
(eii,Ag)Se 
(6u,  Tl)  Se 
PbS 

(Pb,  Zn)  S 
Olausthalxtb   PbSe 
ZoBGiTB  ?(Pb,  6u)  Se 


48.  AuTAm 
48.  BoBNira 

50.  Bebzkjaniti 
61.  Cashlutb 

52.  Alabakditb 

53.  Stxpoobttb 

54.  PBKTLANDm 

55.  Gbunauixb 


LEHBBAGHrni    (Pb,  Hg)  Se 

2.  BLENDE  GROUP.— Isometric^  tetrahedzaL 

68.  Sphalbritb         Zn  S  [PsziBaiiiiTi] 

[Karuatitb         (Zn,  Pe)  S  57.  VoLTZixa 

8.  GHALOOOITB  GROUP.— Orthorhombla 


68.  HaasxTB 

59.  DALBlcmzITI 

60.  AOAliTHITB 


AgTe 

AgS 

AgS- 

4.  PTRRHOTITE  GROUP.— HexagonaL 


61.  OHALcxxnn 

62.  Stbometkbiti 

63.  SmilBSBQ^ITI 


64.  OiNVABAR 

65.  TnxAKNm 

66.  MiLLERITB 

67.  Troilitb 

68.  PTRSH(mTR 


HgS 
HgSe? 

NiS 
FeS 
PeS+JPeS" 


69.  GBBSNOCKm 

70.  Wmrran 

71.  NiOOOUTB 

72.  BRmTHAUFnxi 

73.  TSjLsnsm 

74.  SoHBBiBKBSini  Pe,  Ni,  P 

m.  DBUTO  OR  PTRITB  DIVISION. 


1.  PYRITE  GROUP.— Isometrio. 

75.  Ptrtr  Pe  S"  83. 

76.  Haukritb         MnS* 

77.  Ctjbanith         [2(Pe,eu)S + PeS^  +  [2P^  84. 

78.  OBALCX)PTRm  2  (eu,  Pe)  S  +  Fe  S'  85. 
79  BABKHARDTcn  [2(ea,Pe)3 + Pe  S^  +  [On  ET)  86. 

80.  STAmnrs  2  (611,  Pe,  Zn)  S+Sn  S*        87. 

81.  lANiTiBiTB         2O0S+O0S*  88. 

82.  OARROLun      2(en,  Oo)S + Ck>  S* + [20o  8^  89. 

2.  MAROASITE  GROUP.— Orthorhombla 

90.  Maroasttb         Pe  S* 

91.  LsnooFTRm       Pe  As* 

92.  RAiocELBBiRaiXBNiAa* 
98.  liOBBin  Pe  As*+Pe  As 

[98.  STLVANin 


SXAIAITR, 
II 

Skuitsbuditji 

Ck)BALTITl 

GsRSDORFrrnB 
Ullkannitr 

OORTKITB 

Lauritr 


94  Absbnoftbiti 

95.  GLAnOODOT 

96.  Paoitb 

97.  AUiOOLAfllTB 

(Aft  Au)  Te« 


PbTe 

(6ii,Pe)S 

(€u,Pe)8+5FeS" 

6uSe 

(eii,Zn,R)S-|-iFB9 

ICnS 

Cos 

(Ni,  Pe)  S 


(Zn,  0d)8 
ZnS+iZnO 

€aS 

(60,  Ag)  S 

(P^,Ag)S+iPbaP 

GdS 
ZnS 

mAs 

NlSb 
MnAs 


(Go^I^Ni)AiP 
R  As+R  As* 
Go  As' 
Co  (S,  As)* 
Ni  (8»  As)* 
Nl  (S,  Sb^  As)* 
ITi  (S,  As,  Sb)* 
RttS*[+ARB*OBl 

Pe  (8,  As)* 
(Oo,  Pe)  (8^  As)* 
Pe(i8+f  As}* 
0o(a»Asy*4.nBiA8 


SULPHID6.  XICL 


a.  VAGYA6ITE  OBOUP.— TetngooaL 
I.  Siexiom 

4.  OOYELLITB  GB0T7P.— HezagonaL 


L  BASIC  OR  DTSCEASITE  DIVISION. 


1$.  DTBORABCTB.  Argentam  nativum  antimoiiio  adonatam  Bergm^  Sdagr.,  159,  ItSU 
S|iesgiaQS-SiIber  Sdb,  Lempe  Mag^  iil  6, 1786.  SilberapieBSglaoz,  Bpieaglas-I^lber,  Antlmof^ 
aiber,  Germ.  Antimoiiial  SilTer.  Argent  Antimonial  Fr.  Diacraae  JBeud^  !l  613,  1832.  Dui> 
cnst  A«M;  t  Pradr.  8l5ebi61ith,  1837. 

OrthoAombic.    /A  7=119^  69';   Oa  14  130^  41';  a:h:  o=l-ie83  : 
1 : 1-7315. 


Oa    1=126    40 
0  A  14=142    12 


OM-i    =     146^    6' 
(?A2-?    =     126    39^ 
1  A  1,  mac.,  132   42 

Cleavage:  basal  distinct :  1-t  also  distinct ;  / 
impeifeet    Twins :  stellate  forms  and  hexagonal 
]fmm&.     Also  massive,  grannlar;  particles  of 
TarioQS  sizes,  weakly  coherent. 

H.=3-5— 4.  G.=9-44— 9-82 ;  94406,  Haiiy. 
lustre  metallic.  Color  and  streak  silver-white, 
incliniiiff  to  tin-white ;  sometimes  tarnished  yel- 
low or  blackish.    Opaque.    Fractnre  uneven. 


lA  l,brach.,=92' 
i-5Ai-2=  98  13^. 
t-«Ai-«=120    1 


■ 

0 

i 

1-t 

1 

1-1 

2-1 

i^ 

I 

i^i 

i-S 

i4 

Obsenred  planes. 


Oanp^A)  Agf  Sb=Anthiionj  22,  saver  78=100.  Also 
fB)  Ag*  Sb= Antimony  16*66,  silTdr  84*34.  Also  Ag*  Sb*=SUyer 
*2-92,  antimony  27*08.  Analyses:  1,  2,  7,  Klaproth  (Beitr.,  Si.  298,  iii  173);  8,  Yanquolin 
(H&uT'g  Hin.,  iiL  392);  4^  Abich  (Orell's  Ann.,  1798,  iL  3);  6,  Flattner  (Bamm.  Min.  Oh.,  30); 
«.  8,  9,  Baoimelsbexg  (Za  Qt^  ztL  620): 


1.  Wolfach,  eoarfe  granular  Antimony  [24] 

1  Andreasberg,  fokaied  grantdar.  G.=9'82        [23] 
3.  *«  [22] 

1  «  [24*76] 

6.  "  16-0 


8.  « 

7.  WoUacfa,  >Im  ^rami&ir 

8.  "        G.  =  10  027. 

a.      « 


[2708] 
[16] 
15-81 

[17*81] 


Silver  78  Elaproth. 

77  Klaprotb. 

78  Vauquelin. 
76*25  Abich. 

84-7 =99-7  Flattner. 

72*72  Rarom. 

84  Saaproth. 

83-85,  As  <r=99*66  Bamm 

82*19  Ramm. 


Pyr^  etou— B3.  on  diarooal  ftises  to  a  globnle,  coating  the  ooal  with  white  ozyd  of  antimonJ^ 
m  fiuQy  giving  a  globule  of  almoet  pare  silver.     Soluble  in  nitric  add,  leaving  ozyd  of 


^^i>>— Oocurs  in  veins  near  Wolfach  in  Baden,  Wittichen  in  Snabia,  and  at  Andreasberg  in  the 
^jjiz>  ttiodated  with  several  ores  of  silver,  native  arsenic^  and  galena,  and  other  species ;  also  at 
^tentin  Danphind,  Oasalla  in  Spain,  and  in  BoUvia,  a  A. 

^^^  lue,  tms  wotild  be  a  valuable  ore  of  sQver.    Named  ftom  ioaKpari<^  a  had  aOoy. 

"inate  Silver  (Araeniksilber),  from  Andreasberg,  analyzed  by  Klaproth  (Beitr.,  1.  183),  and 
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Dumenll  (Sohweig.  J.,  zzzIt.  367),  has  been  shown  bj  BafaimeUberg  to  be  probably  a  mixtar»  0f 
arsenopyrite,  arsenical  iron,  and  djscrasite  (Pogg.,  IzxriL  262,  and  l^n.  Ql,  28). 

350.  Domeyko  found  a  mass  of  ore  from  Chagaroillo,  Chili,  whioh  was  mainly  Impure  chloro* 
bromid  of  silver  externally,  to  contain  within  (Tr.  do  Ensayes,  238,  1868)  65*9  p.  c  of  chlorid  of 
silver,  15*1  of  an  antimonid  of  silver,  with  14*5  of  carbonates  and  H*2  ochreous  day;  and  tfaia 
antimonid,  he  says,  consists  of  Sb  36,  Ag  64^  and  "appears  to  constitute  a  distinct  species."  Tfatf 
formula  would  be  Ag  Sb.    This  species  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  1860)  that  at  Ghafiarcillo  a  finely  granular  grayish-white  silver  ore 
disseminated  in  grains,  taking  the  lustre  of  silver  when  rubbed,  afforded  him  4  to  6  p.  a  of  anti- 
mony; that  of  the  Descubridora  mine  4*1  Ag;  that  of  the  Rosario  mine  5*8  p.  c.  He  also  states 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3*7,  As  2*3  p.  c. 

35D.  GHANABCiLLrrB  Dana. — He  describes  further  (ib.)  a  silver-white,  shining  a^BeMO-anH* 
numial  ore  from  Ghafiarcillo,  disseminated  through  caldte,  which  afforded  him  Sb  19*6—21*4,  As 
23*S~22'3,  Ag  5d-6->53'3,  Fe  3*0—3*0.  Begarding  the  iron  as  arsenical  iron,  he  deduces  the 
formula  Ag*  (As,  Sb)*. 

Rammelsberg  points  out  the  isomorphism  of  d3r8crasite  and  the  antimonid  of  zino,  Zn*  Sb, 
described  by  Gooke  (Am.  J.  Sci.,  IL  zviii.  229,  xx.  222). 

36.  OUILENITB.    Aleadon  de  plata  con  bismuto  DameykOf  Min.,  187,  1846.    Plata  Bismatal 
id.,  ib.  185,  1860.    Ghilenite  Dana. 

Amorphona;  granular. 

Soft.     Silver-white,  but  tamiBhing  easily  to  yellowish. 

Oomp.— Ag*  Bi=Bismuth  13-8,  silver  86*2.  Domeyko  obtained  (Min.,  185,  1860)  Bi  10  1,  Ag 
60*1,  Gu  6*8,  As  2-8,  gangue  190,  corresponding  to  Bi  144,  silver  85*6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15*3,  Ag  84**7.  For  the  lost  the  material  was  separated  from  a  mass  containing  8  to  10 
p.  a  of  it  disseminated  in  small  points. 

Obs. — ^From  the  mine  of  San  Antonio  in  Gopiapo. 

36A.  Bismuth  Silver  of  Sorapbaoh,  Schapbachitb.  (Blsmuthisches  Silber  Sdby  Grell*s 
Ann.,  I19tiy  L  10,  Schapbachite  Kenng.,  Wn^  118,  1853).  According  to  F.  Sandberger,  this  bis- 
muth-silver, analyzed  by  Klaproth,  is  a  mixture  of  bismuthine  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  79t,  1864).  Klaproth  obtained  (Beitr.,  IL  291)  BL  27,  Ag  15,  Pb33,  Fe4-3,  Gu  0-9, 
8  16*3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4*05,  Pb  45*30, 
Fe  0-07,  S  9*72,  quarts  32*33=99-69;  which,  alter  separating  the  iron  as  Fe  S*,  affords forthe  rest 
1  Bi  S*,  12  R  a  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (PhiL  Mag.,  IT.  xxv.  105) 
that  the  sulphur  is  sufficient  to  make  sulphids  of  the  metals,  and  suggests  the  same  conclusion. 

37.  ZX>MfiYXITB.  Arsenikkupfer  (fr.  Gopiapo)  Zifihen,  Fogg.,  zli.  659,  1837.  Arseniure  de 
coivre  Domeyko,  Ann.  d.  M.,  IV.  ilL  3,  1843;  Gobre  Blanco  idL,  Min.  138,  1845.  Weisskupfer 
Hauem,  Ouivre  arsenical  I^,  Arsenical  Gopper.  Domeykite  Bdid^  Handb.,  662,  1845. 
Oondurrite  W.  PhiOipa,  PhiL  Mag.,  iL  286,  1827. 

Beniform  and  botryoidal ;  also  massive  and  disseminated. 

H.=3 — ^3-5.  G.=7 — ^7-50,  Portag6  Lake,  Genth.  Lustre  metallic,  but 
dull  on  exposure.  Color  tin-white  to  steel-gray,  with  a  yellowish  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  tarnish.    Fracture  uneven. 

Oomp, — 6u*  As'= Arsenic  28*3,  copper  71*7=100.  Anahrses :  1,  2,  Domeyko  (Ann.  d.  M.,  TV. 
liL5);  3,  4,  F.  Field  (J.  Gh.  8oa,  z.  289) ;  6,  D.  Forbes  (2  J.  G.  Soc.,  zviL  44) ;  6,  7,  F.  A.  Genth 
(Am.  J.  8cL,  n.  zzziiL  19?^-  8,  9,  Rammelsbeig  (Pogg.,  IzzL  305);  10,  Blyllie  (J.  Gh.  8oa,  L 
213): 

edaboza  OhOl  Aa  28*36  Gu  71*64=100  Domeyko. 

70-70,  Fe  0*52,  S  3*87=98*38  Domeyko. 
71*56=100  Field. 
71*48=99*74  Field. 
71*13,  Ag  0*46=100  Forbes. 
70*68=99-93  Genth. 
7001 =99*69  Genth. 
70-51,  Fe  0-66  Rammelsberg. 
70*02,  gangue  1*07  Rammelsberg. 

6C-21,  Fe  0-25,  S  2*33,  1^  2*41,  G  1*68,  H  0*44^  N  0-0^ 

0 13 17=100  Blfthe 


L  Galabozo^  (^ill 

Afl  28*36 

2.  Gopiapo       ** 

23*29 

3         «           .1 

28*44 

4.  Goquimbo^  " 

28*26 

6.  Goraooro^  Bolivia 

28-41 

6.  Portage  Lake 

29*25 

7.        «         •• 

29-48 

8.  Oomwall,  Cbmkirras 

18*70 

9.        **                " 

17-84 

IOl       «                •• 

19*51 
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(A)  Chndttfrite  ia  ft  result  of  the  alteratioii  of  other  ores.  It  is  black  and  soft,  aoilicg  the 
Ingen.  It  appears,  sometimeB,  at  least,  to  be  a  mixture  of  arsenite  of  copper  with  dome/kite. 
aod  some  solphid  of  copper.  Bammelsberg  treated  one  specimen  with  muriatic  acid,  and  aneJyzed 
the  Bolnble  and  inaolnbia  portions  separately,  obtaining 

1.  Insolnble.      As  13-89    Ca  12*81   8  2*20    gangue  0*70=29*60 
a.  SolBble  1a   3-70    On  62*29   £[5*83=7182. 

The  insolnble  portion  contains,  therefore,  As  4*16,  Cu  18*89,  with  10*86  of  solphid  of  copper, 
asresponding;  the  last  excluded,  to  arsenic  23*04,  copper  76*96=100. 

Y(Hi  Kobell  (J.  pr.  Ch.,  xxxix.  204),  with  the  same  treatment  of  another  specimen,  found  the 
eomposition  of  tho  soluble  part,  2ls  8'03,  Cu  79*00,  Pe  3*47,  'S.  9*60=100,  and  the  insoluble  con- 
tistol  of  arsenic  and  some  sulphid  of  copper  in  grains. 

Blythe  ooDchides»  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condur- 
me  ooofliats  of  arsenic  28*86,  copper  71*16,  which  corresponds  with  the  domoykite ;  and  Faraday's 
analysis  (Pha  Uag^  1827,  286)  leads  to  the  same  result^  or  arsenic  29*88,  copper  70*11 ;  but 
Baoimelaberg's  analysis  g^ves  a  larger  proportion  of  copper. 

Pyr.,  etc — ^In  Uie  open  tube  fuses  and  giyes  a  white  crystalline  sublimate  of  arsenous  add. 
B.B.  on  diarooal  arsenical  fumes  and  a  malleable  metallic  globule,  which,  on  treatment  with  soda, 
giTes  a  globule  of  pure  copper.    Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  acid. 

Obf,— From  the  Chilian  mines  of  Algodones  in  Coquimbo,  in  Illapel,  San  Antonio  in  Copiapo^ 
itc 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  copper-nickel  al 
KidLlpioofeen  Island,  in  L.  Superior. 
(MvrrUe  is  from  the  Gondurrow  mine,  near  Helstone,  and  Wheal  Druid  mme  at  Oambrae,  near 

Bedmh,  OomwalL 

38.  AI<GK>IX)NITB.    F.  Field,  J.  Oh.  Soc^  z.  289, 1867. 

In  incniBtatioiis  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=t  G.=7'62,  from  Chili,  Genth.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
&  polish^  surface.  Opaque.  Fracture  sub-conchoidal^  affording  a  granular 
niriace. 

Coiqv-^en*  Aa'r=€ii*  As= As  16-60,  On  83*60=100.    Analyses:  1,  JV  Field  (Lc);  2«-4^ 
G«th  (Am.  J.  ScL  n.  xxziii  192) : 


As 

Ca 

Ag 

1.  Ohm 

(i)  16-23 

83-30 

0-31    =99-84  Field. 

2.      •' 

(})  16-96 

82-42 

«r.      =99-37  Genth. 

3.  L.  Superior 

16-30 

84-22 

0-32    =99-84  Genth. 

4.            " 

16*72 

82-36 

0-30  Genth. 

Ia  fosly^  3,  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage  of 
»Pper  (Genth). 

Pyr.— Ilie  same  as  with  domeykite,  but  less  fUsible. 

Obi.— In  GhiU,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  in  the  Oerro  de  los  Seguaa, 
^^^?vtment  of  Bancagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
^nuxed  whitneyite  and  algodonite,  weighing  96 — 100  lbs.,  was  found  on  St  Louis  R.  The  color 
tt  F>7dr,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyit& 

')•  WHITNBYTm,    Oenih,  Am.  J.  ScL,  n.  zzvii.  400,  1869,  zzxiiL  191,  1862.    Darwinite 
Aibrio^PhiL  Mag.,  TV.  zz.  423,  1860. 

Maaaive.    Crystalline ;  very  fine  granular. 

H.=3*5.  G.=8*246— 8'4:71,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Genth ;  8-64  from  Chili,  Forbes.  Lustre  dull  andsub- 
metalHc  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rabbed,  but  soon  tarnishing.  Color  pale  reddish  to  grayish-white,  pale  red- 
™i-white  on  a  rubbed  smface ;  becoming  yellowish-bronze,  brown,  and 
wowniah-black  on  exposurp.     Sometimes  iridescent.    Opaque.    Malleable. 
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Oomp..— ^en*  Ait*=Anenio  11-64^  ooppor  88'86=:100.  Analyses :  l-<  F.  A.  Q«iitii  0-  a);  I 
id.  (prir.  ooQtrib.);  6,  D.  Forbes  (L  a): 

As  Ou    Ag&inaoL 

1.  Miohigan         (f)  1I'61        68*13        0*40        =10014  Genth. 

2.  '*  12*28        87-48        0*04        =  99*80  Qeoih. 

5.  "  12*28        87*37        0*03        =  99*68  Oenth. 
4.        ''                      10-92  (?)    87-64        0*19        =:  98*76  G«nth. 

6.  Bonora  11*46        88*84         «r.         =100      Genth. 
6.  Ghm               (})  11*58        88-14       0*28        =100      Forbes. 

Prr* — ^LesB  ftialble  than  algodonite ;  otherwise  as  !n  domejkite. 

Obs. — In  Houghton  Co.,  Michigan,  coated  with  red  oopper.  A  loose  mass,  weighing  aboat  15 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabto  location,  1  m.  from  "HanooA 
▼fllage.  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich ; 
staled  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  Tsin  4  iiKdies  wide; 
also  at  the  Minnesota  mine;  also  in  Souora  (OenthX  near  La  Lagoona,  a  ranch  on  the  road  to 
libertad,  Gulf  of  Oalifomia,  36  m.  fr.  Saria 

Named  after  J.  D.  Whitney. 


n.  GALENA  DIVISIOIT. 

[For  list  of  species  see  page  34.] 

40.  ARQfiMmZI.  Argentum  rude  plumbei  coloris  et  GalensB  simile,  cultro  difBnditur,  dentibdi 
oompressum  dilatatur,  Agric^  438,  1529;  CfenrL  Glaserz,  AffriCf  Interpr.,  463,  1546;  Bendui, 
Min^  1734  (proving  it  a  sulphur  compound).  Silfverglas,  Minora  argent!  vitrea,  Argentum  sul- 
phure  mineralisatum,  WalL,  308,  1746;  Sage^  Ann.  Oh.,  ii.  250,  1776  (with  earliest  antL) 
Glanserz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weichgewaohs,  Germ,  Vitreous  Siirer,  Sol- 
phnret  of  SilTei^  SilTer  Glanoe.  Aigent  sulfbr^  ^.  Aigyrose  And,  Tr.,  iL  892, 1832.  A^ 
gentit  HomL,  Haadb.,  565,  1845.    Argyrit  GfUx^,  Syn.,  23,  1847. 

Isometric.    Observed  planes  0,  /,  1,  2,  2-2.    Figs.  1  to  11,  23.     Cleav- 
;e :  dodecahedral  in  traces.     Also  reticulated,  arborescent,  and  filiform ; 

amorphooB. 
H.=:2— 2-5,    G.=:7-196— 7-865.     Lustre  metallic.     Streak  and  color 

blackish  lead-gray ;  streak  shining.     Opaqne.    Fracture  small  sub-conchoi- 

dal,  uneven.    Perfectly  sectile. 

Oomp.— Ag  8=Bulphur  12^,  silver  87-1=100,    Analyses:  1,  2,  Elaproth  (Beitr.,  1. 168);  S 
Undaker  (Vogl's  Min.  Joadh.,  78): 

8  Ag 

1.  Joachimsthal  [15]  85    sslOO  Elaprotb. 

2.  Hifflmelsf  Qrst  [14*7]        85-3=rlOO  ElaprotK 

3.  Joachimsthal  14*46        77*58   Fb  3*68,  Ou  1  -63,  I^  2-02-s99*27  lind. 

Pyr.,  etc — In  the  open  tube  giyes  off  sulphurous  add.    B.B.  on  diarooal  ftises  with  into* 
nieseenoe  in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  siirer. 

Obs, — This  important  ore  of  silver  is  found  at  Preiberg,  Annaberg,  Joachimsthal  of  the  Krzg^ 
birge ;  at  Schemnitz  and  Kremnits  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  at  tha 
BmeinogoTflk  mine ;  in  the  Urals  at  the  Bkigodat  mine ;  in  Gomwall ;  in  Boliria ;  Peni ,  Ghili 
at  Guanajuato,  Zaoatecas,  Catoroe,  San  Pedro  del  Fotosi,  etc. 
*rs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stepbanite,  native  gold 
the  vein  ait  Gold  Hill ;  oommon  in  the  ores  of  Beese  River ;  probably  this  diief  ore  cC 
the  Oortec  disirict ;  in  the  Kearsarge  disteiot,  Silver-Sprout  vein. 
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A  mans  of  solpfaid  of  sBrvr  is  stated  by  Trooet  to  bayebeen  fotmdin  Sparta^  Tetmessee ;  occori 
rith  natire  aflTor  and  oopper  in  northern  Mlohinn.  [A  silver  ore  not  yet  analysed,  Dceora, 
ooordiog  to  Jackson,  with  gray  antimony,  at  Oomlsli,  N.  H.] 

Alt*-Natife  aiker,  at  JoaohimsthaL    Also  a  mixture  called  silver-black  (Silbersohwfine 

41  iA.  ABonrrOFTBiTB  (Slberkies).  This  mineral  fttnn  Joachlmatbal,  made  a  fipecies  by  y.  Wai- 
ershanaen  (Gee  Wiaa.  Gdttingen,  1866,  No.  2\  is  shown  by  Tscfaennak  (Ber.  Ak.  Wien,  liy. 
^.)  to  be  a  pseudomorph  oonslatiiig  of  the  minerals  argentite,  marcaslte,  pyrrhotite,  pyrargyrite. 
It  oocors  in  small  hexagonal  orjatEus,  whidi  were  probably  pyrrhotite  originally.  Yon  Walters* 
laaseQ  obtained  in  his  analysis,  Sulphur  34*2,  iron  39*3,  sUyer  26*5. 

44^fiw  Jalpaitb  Breithaapt(Bb  H.  Ztg.,  xy.  86, 1858). — Jalpaite  is  a  cupriferous  sQyer-glanoe  ih)m 
Jalpt,  Mezioo.  It  is  isometrio  in  deayage,  and  malleable  like  ordinary  argentite ;  color  blackish 
lead^j;  G.= 6*877— 6-890.  CompodUon  according  to  B.  Richter  (L  c.)  S  14*36,  Ag  71*51,  Ci 
13-1^  Fe  0-79,  affording  the  formula  3  Ag  S+6u  S  or  (}  Ag+i  €u)  & 

41.  MAUlEANlfrTB.    Selensilber  G.  Bo$e,  Pogg.,  xiy.  471, 1828.    Selensllberglans.    6614ni 
ure  d*argent  I¥,    Selenluret  of  Silyer.    Kaumannit  Haid^  Handb.,  565,  1845. 

Isometric     In  cnbeB.    Cleavage :  cubic,  perfect    Also  maasiye,  granu- 
lar, and  in  thin  plates. 
H.=2'5.    G.=8'0.    Lustre  metallic,  splendent.    Color  and  streak  iron- 

bkcL 

Oonp^Ag^  Fb)  Se.  Pure,  Ag  Se=8eleninm  26*8,  silyer  73*2.  Analyses :  1,  Bose  (I  a) ;  i; 
Bttusdabeig  (2d.  SuppL,  127,  and  Mm.  Gh.,  34) : 

1.  TDkerode  Selenium  [29*53]  Silyer  65*56  Lead  4*91=100  Bose. 

2.  "  "  26-52  "     11-67  "    6016=98-34  Ramm. 

lBKal,Ag:  Pb=13;  1,  in  2,  1:5. 

Pyr,,  etc — ^B.B.  on  charcoal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  inio- 
oieioeaoei    With  soda  and  borax  it  yields  a  bead  of  silyer. 

Obi.— Oocnrs  at  Tilkerode  in  the  Harz.    Named  after  the  ciystallographer  Kaumann. 

Aeoon^  to  Del  Bio,  another  aelenid  of  sUyer  ooours  at  Tasco  in  Mesdoo,  oystalliaed  in  hexag- 
mltablea.    (Baud.  Tr^  iL  535.) 

41 EUOAIBITB.    Eukairit  Ban.,  Afh.  yl  42,  1818.    Ouiyre  s^ni6  argental  ff.    Selenluret 

of  silyer  and  oopper.    Selenkupfersilber  Oenn, 

Maniye  and  granular;  also  in  black  metallic  films,  staining  the  calcite 
in  which  it  is  contained. 

Boft;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  sil^er- 
^te  and  lead-gray.    Streak  shining. 

Comp^-^eu  Se+ Ag  Se=(eu,  Ag)  Se=Selenium  81*6,  copper  25*3,  sQyer  43*1=100.  Anabr* 
m:  1-3,  Boraalhis  (L  a);  4-6^  Nordenskiold  (Bull  Boa  Oh.,  IL  yii.  411) : 

1.  gkxilceram  Sdenium  28*54 

1       **  •«      26*00 

i       "  "       28*63 

4        «  "       32-01 

5.        «  "     [31*97] 

t        *  "     P2-22] 

Pyr.,  tle.~B.B.  giyes  copk>us  fumes  of  selenium,  and  on  charcoal  ftises  readily  to  a  gray  me« 
WBc  g^obole,  leaving  a  bead  of  aelenid  of  silyer.  With  borax  a  copper  reaction.  Disaolyes  in 
MnltQg  nitric  add. 

Obtr-Oocors  in  small  quantities  in  the  Skrikerum  oopper  mine  in  Smoaland,  Sweden,  in  a 
Koui  of  serpentine  rock,  imbedded  in  calcite ;  in  Chill  at  Agiias  Blancas,  near  Copiapo  (this  yariety 
uoi^Doineylco  (Min.,  206)  Se  32*2,  Ou  28*0,  Ag.  39*8X  and  at  the  mines  of  Ilamonoo,  a  few 
^^06i  north  of  Trespuntas,  ia  the  desert  of  Atacama.  Also  a  similar  ore  (Ann.  d.  M.,  YL  y. 
^  Hul  a  a,  lyiii.  556)  on  the  east  side  of  the  Andes  of  GhOi,  in  the  proyince  of  San  Juai^ 
'mitooeors  in  a  narrow  yeln  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easUy, 
fBQ  V  partif  granular,  and  partly  yery  unperfeotly  lameUar ;  at  the  Oacbenta  mine,  in  the  proy- 
on  of  Meodott,  with  other  aelenids. 


Oopper  25'30 

Silyer  42*73=96*57. 

"     23*05 

'*     42*73,  gangue  8*90=96*88. 

"      25*39 

»*      42-86=96*88. 

"      23*88 

"     44*21,  thallium  <r.=100*41  Nord. 

"      25*30 

"     42-73,      "        "  =100  Nord. 

"     24*86 

"     42-5': =100  Nord. 

1 
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o  after  the  diaeoti 


48.  OROOXBBrrB.    A.  £  JftrdcMtieU,  (Efr.  Ak.  Stodli.,  1866,  BolL  Soc.  Oh.,  n.  TlL  4) 
Maesive,  compact ;  no  trace  of  cryBtallizatdon. 
H.:=2-5 — 3.     G.=6-90.     LuBtre  metallic.     Color  lead-gray.     Brittle. 


1.  [33-21]  16-11  l-U  0-63  18'G5=I00. 

X  30-88  le-SS  B-M  0'36  16-27 =9908. 

3.  33-10  an  6-09  1-28  ie-S9=S9'5I. 

Pyr.,  ate. — B3.  Auea  vary  eaailj  to  a  greenish-blade  shining  enamel,  c(dorin(f   the  Ass 

■troDgly  gTe«ii.    losolnble  in  muriatic  add;  complel^  soluble  In  nitric. 

Obs. — From  the  mine  oT  Skrikemm  In  Norwi^.    f  ormerlj  regarded  u  Beleoid  or  oo[^ier  ( 
Mnelianite.    Named  after  Wm.  Crookes,  the  disooTerar  of  the  metal  thaJUnm 

44,  OAI^NITB.  Galena  PItn.,  zxiiii.  31  [not  Galeu  or  Uolybdeiw  (=^liauirge-llke  prodiK 
ftom  the  ore),  Fiin.,  xzzir.  47,  E3].  Mol; bdmna  pL,  Plumbago  pL,  Oalena,  Plaierti,  Plei-Ohuu 
Affrie^  1G46.  Plumbago  pL,  BlTglsnts,  Oalen^  Plumbum  enlphnre  et  argeuto  mioenilisatnii 
Wall,  292,  1T47,  OnmA,  I6T,  168,  17B8.     Bulf^nret  oFLead.    Plomb  snlhire  JV.    Oalenlt  tn 

sob^  uin.,  201,  ises. 

Plumbago,  Pleischweia  T  Agrie^  Interpr.,  467, 1 M6.  BtelsahTeUI  Plumbago,  Plumbum  aulptatirl 
M  araenico  nineraliMtum,  ITalL,  294,  1746.  St^mannite  ZippA,  Terh.  Qes.  Mua.  B5hmBa. 
1833,  39.  Targionlte  Bechi,  Am.  J.  Sd,  IL  ziT.  60,  18E2.  Supersalpburotted  Lead  JMiufm 
Bep.  Bdt  Assoc,  GT2,  1838;  Thomaim,  Uin.,  L  fiG2,  1836;  JobnatontW  Oreg  A  Ldtsimi,  'ii\a. 

44S,  ISGB. 

Isometric.     Obaerved  planes :  0,  1,  /;  2,  8 ;  3-3,  2-2,  H-     F'gs-  1  " 
K,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 


perfect ;  octahedral  in  traces.  Twins,  like  f.  50 ;  the  same  kind  of  composi- 
tion repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticolated,  tabular; 
coaiBe  or  tine  grannlar ;  eometimes  impalpable ;  occasionally  fibrous. 

H.=2-5 — 2'75.  G.=7'25 — 7-7.  Lustre  metallic.  Color  and  strealt 
pure  lead-gray.  Surface  of  crystals  occasionally  tarnished.  Fracture  fial 
Bubconchoidal,  or  even.     Frangible. 

Oomp.,  Var. — Fb  S^Solphur  13-4,  lead  86-6=100.  Contains  ailTer,  and  ocoaaionallj  aeleniDn 
(ore  ft.  Fahlun,  Berx.),  linc,  cadmium,  enUmon;,  copper,  as  sulphida ;  besides,  also.  some^H 
iMtJTe  silver  sad  gold;  and  eveD  platinum  b^f  been  reported  as  ooourring  in  a  galenite  Irom  VA 
Dept  of  Charente,  l^raoce. 

Tar.  I.  Ordinary,  (a)  Well  crjatalhied;  (()  somewhat  flbroos  and  plumoae;  (c)  granulw 
tOBTsa  OT  flue;  {d)  crTpto-ciTBtalline. 


BULPHIDB,  ETC.  41 

1.  ArgaUfanm^  AH  galeidte  is  more  or  tosB  argentiferouB,  and  no  external  characters  www^ 
)  distiiigiiiah  the  kinds  ttuit  are  much  so  from  those  that  are  not 

3.  Ooatatning  araenk^  or  antimony,  or  an  ore  of  these  metals,  as  imparity.  Here  helong  the 
twcbBQ^^  ton^^ffnaiB^  and  «j0»it7iuirmtie,  which  appear  to  he  merely  impure  galeuite. 

4.  CoDtainittg  an  ezceos  of  sulphnri  through  mixture.  Aipemi^pAtifettMi  load  of  Johnston  and 
there  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  deoomposidon  of  a 
onioo  of  the  mass,  setting  part  of  the  sulphur  ft«e. 

Analfses:  1,  Thomson  (Ed.  PhiL  J.,  1629,  266);  2,  8,  Lerch  (Ann.  Oh.  Phann.,  xlv.  326): 

1.  Doriiam  S  13*02  Pb  86*13  Fe  0*60=98*66  Thomson. 

2.  PrBbram    0.=7-262        14*41         81*80  Zn  3*69=99*80  L.  PbStoZnSas    6:1 

3.  **  G.=7*324        14*18         83*61         2*18=99*97  L.   Pb  8  to  Zn  S  as  12  :  1 

ScfawutK  found  6*02  p.  c.  of  cadmium  in  a  galena  from  Altenberg. 

Tbe  nlTer  present  is  detected  easily  by  cupellation.  The  galeuite  of  the  Ears  affords  *03  to 
C>6  p.  a  of  sQTer;  the  English  '(i2  to  *03 ;  that  of  Leadhills,  Scotland,  *03  to  '06 ;  of  Monroe,  Gt, 
If  c;  of  Roxbory,  Gt.,  assayed  by  P.  Ck>lller,  1*86  p.  c.  silver;  Eaton  K.  H.,  0*1,  G.  T.  Jackson; 
shilburoe,  N.  H.,  0*16;  of  Missouri,  *0012  to  *0027,  Litton;  Arkansas^  0*03  to  '06,  Silliman,  Jr.; 
litddktown,  Gt,  0-15  to  0*20  p.  o. ;  Pike's  Peak,  Gdorado,  0*06  to  0*06  p.  a 

The  folbwing,  from  Tuscany,  contain  antimony  and  silver  (£.  Bechi,  Am.  J.  Sci.,  II.  ziv.  60): 


8 

Pb 

Sb 

Fe 

Gu 

Zn 

Ag 

\.  Bottino        1S*840 

80*700 

8*807 

1*877 

0*440 

0-024 

0-826=  99-018 

2.      «             16-246 

78*288 

ArAA\ 

1*828 

kr. 

0-486=100*227 

S.      "             15*603 

78*284 

2*462 

2*811 

0-660=  99-610 

i.  ATgentiera  16*780 

72-440 

4*808 

1-865 

4*261 

0'66<i=100-284 

5.        "          16*62 

72*90 

5*77 

1*77 

1*11 

1-38 

0*72  =  99-220 

So  5  is  Uie  loryiitmtfe  of  Bechi,  occurring  in  octahedrons  with  G.= 6*932. 
Tbe  &feuefti0e»/  from  Glausthal  in  the  Hans,  G.=7'63 — 7*66,  analyzed  by  Rammelsberg  (Min. 
Chem^  49)  afforded,  Pb  8  95*86,  Zn  S  3*34,  Fe  S*  0-64^  6b  S'  0*80=100*03.  Schwarz  (Ber.  Ak. 
^£0,  XX7.  661)  fonnd  m  one  specimen  of  «tetnmanntie,  Pb  S  76*48,  with  As*  S'  9*26,  Sb*  S'  0*77, 
Zd  S  11*38,  Fa  8  2*10=99*88^  and  in  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
led  much  antimony ;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  constituent. 
The  Agwnra^pAiiretofi  lead  gave  Johnston,  Pb  S  90-38,  S  8*71.  R.  Hofmann  found  8*7  p.  a  of 
nlidiar  in  a  galeuite  from  New-8inka,  Tr&nsylvania,  along  ¥rith  61*30  of  sulphate  of  lead. 

Pyr.— In  the  open  tube  gives  sulphurous  fumes.  B3.  on  charcoal  fuses,  emits  sulphurous 
too^  Qoats  the  coal  yellow,  and  yields  a  ^obule  of  metallic  lead.    Soluble  in  nitric  add. 

Obi.— Oocars  in  beds  and  veins,  both  in  crystalline  and  nncrystaUine  rocks.  It  is  often  asso- 
Qittdwith  pyrite,  marcaslte,  blende,  chalcopyrite,  arsenopyrite,  eta,  in  a  gangue  of  quartz,  caldte, 
^A  or  ftuor,  etc. ;  also  with  cerussite,  anglesito,  and  other  salts  of  lead,  which  are  frequent 
KRtlta  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores.  E.  J.  Chapman 
fHoirks  that  galeuite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
ff  SQow  olher  arsenical  ore. 

AtFreibeig  in  Saxony  it  occupies  veins  in  gneiss;  in  Spain,  in  granite  at  Linares,  and  also  in 
Catalooii,  Grenada,  and  elsewhere :  at  Gloustbal  and  Neudorf  in  the  Harz,  and  at  Przibram  in 
Bobeaua,  it  forms  veins  In  day  slate;  in  Styria  it  occurs  in  tbe  same  kind  of  rock  in  beds;  at 
6^  in  Sweden  it  forms  veins  in  granular  limestone;  through  the  gray  wade  e  of  LeadhiUa  and 
t^  killis  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberlaud,  and  the 
Bonhem  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Cariuthia.  In 
the  Eogiiah  mines  it  Sa  associated  with  calcite,  pearl  spar,  fluor,  barite,  wiUiorite,  calamine,  and 
bie^ie.  Other  localities  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver;  Przibram 
uBohaout;  in  Nertsohinsk,  East  Siberia;  in  Algeria;  near  Cape  of  GUkkI  Hope;  in  Australia: 
^  BoUria,  etc. 

^DSTe  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  Wis- 
ooBnn.  The  ore  occurs  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  em, 
'^Pfo^J  the  Trenton,  associated  with  blende,  smithsonite  (**  dry-bone  '*  of  the  minersX  calcite, 
jTv^uid  often  an  ore  of  copper  and  cobalt.  The  mines  of  Missouri  were  discovered  in  l72o. 
I^^  Beoanlt  and  Mr.  la  Motte ;  they  are  situated  in  tlie  counties  of  Washington,  Jefferson, 
ud  Madison.  Of  the  ITpper  Mississippi  lead  region,  flve-sixths,  says  Whitney  (Rep.  Up.  Miss. 
J^^  18621  belong  to  Wisconsin,  and  the  richest  portion  is  in  that  part  of  the  State  adjoining 
jJP^ttdlowa.  The  productive  lead  district  is  bounded  on  tbe  west,  north,  and  east  by  the 
*'^'^B"i  VniooDsin,  and  Bock  rivers.  The  occurrence  of  calc  spar  in  the  soU,  or  sink  holes 
?c^^  'f®  considered  indications  of  lead.    From  a  single  spot,  not  exceeding  fifty  yards  square, 

t!?^?**  ^^  ^^  ^^*®^  "^■•^ 

'^v^  alao  in  IVAiwiA,  at  Gave-in-Rock,  associated  with  fluorice.    In  Hfno  York,  at  Boaiie,  Bi 
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Lawrenoe  Oo.|  in  rema  from  one  to  three  or  four  feet  in  width,  the  oiTstals  often  FB17  lai^ge  ( 
f.  70,  without  t),  with  calcite,  iron  and  copper  pjrites,  and  some  blende  and  celestine; 
Wtutsboro,  Sullivan  Go.,  in  a  large  vein  in  mOlatone  grit,  with  blende,  inm  and  copper  pyri 
at  Ancram,  Oolumbia  Oa ;  in  Ulster  Oo.,  where  often  in  crystals  with  the  planes  O,  t,  3-3,  i-a. 
like  70,  except  that  ^e  edges  are  bereiled.  In  Maine,  veins  of  considerable  extent  exiat  at  Lu 
where  the  ore  is  associated  with  chaloopyrite  and  blende ;  also  less  extensiTely  at  Blue 
Bay,  Bingham,  and  Parsonsville.  In  New  Hampehiire^  at  Baton,  with  blende  and 
and  also  at  Haverhill,  Bath,  and  Tamworth.  In  Vermord^  at  Thetford.  In  Connecticui^  at  >f 
town,  in  a  yein  iu  argillite,  masaive  and  crystalline.  In  MassaAkuseUs^  at  Southampton,  Xjevcre 
and  Sterling.  In  Penneylvawia,  at  Phenixville  and  elsewhere.  In  Virginiciy  at  Austin's  mines 
Wythe  Oo.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tenneasee^  at  Brown's  Cret 
and  at  Haysboro,  near  Nashville,  with  blende  and  heavy  spar.  In  Michigan^  in  the  re^on 
Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  K.  shore  of 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  OaUfarfiM^  at  many  of  the  gold  mines.    In  Nevada^  abundant  on  Walker^s  river,  and 
Steamboat  Springs,  Galena  district.    In  Arianna^  in  the  Castle  DiHne,  Eureka,  and  other  distric 
In  Oohrado^  at  Pike's  Peak,  etc 

Alt. — Minium,  auglesite,  cerussite,  pyromorphite,  wulfehite,  tetrahedrite,  dialcocite,  diallc^i 
quartz,  limonite,  pyrite,  piatomesite  (pistopyrite  Breith.),  calamine,  oocur  aa  pseudomorpha  iSi 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  t] 
carbonate  (cerussite),  with  the  setting  free  of  sulphur,  is  the  most  conmion. 

The  specimens  regarded  as  psendomorphs  after  pyromorphite,  f)rom  Bemkastel  oa  the  Mos^ 
Breithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxl  99,  1862,  xrii.  36,  186S),  whit^  he  caj 

ElwnMne^  or  one  species  of  his  SexangvUtea^  regarding  this  sulphid  of  lead  as  crjstallized  { 
exagonsd  prisms,  and  not  a  pseudomorph.     It  has  G.=6*729^6'87,  and  heaBogonal  (deava^ 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  Przibram. 

A  galenite  oocurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  ociahedraX  cleavage^  as  first  observe 
by  Dr.  John  Torroy.    It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  an 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  deavage.    See  Am. 
8ci.,  II.  xxzv.  126.    Dr.  Torrey  observes  that  on  moderate  heating  the  decmage  bwomea  culnc 
spedHc  gravity  it  does  not  differ  f^om  ordinary  galenite. 

JFburnetite  of  Ch.  Mdne  (C.  B.,  IL  463),  supposed  to  be  near  tetrahedrite,  is  pronounced  b 
Foumet  (C.  B.,  liv.  1096)  a  mixture  of  galenite  with  copper  ore.  I 

Artif.— <3hilenite  is  sometimes  a  furnace  product    It  has  been  made  in  crystals  by  heatinJ 
ozyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz);  also  by  suspending  sulphate  of  1»^  io 
bag  in  water  saturated  with  carbonic  acid,  and  in  whidi  putrid  fermentation  is  kept  up  (as  by  a{ 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  ahells  (Gages,  Brii 
Aaaoa,  306.  1863). 

44A.  HaASOOUTS  Dana.  (Gkdena  blendosa  Domeyho^  Min.,  168,  1860.  Sulphid  of  lead  ao^ 
zinc  D.  IbrbeSf  PhiL  Mag.,  IT.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  I 
granular  or  saccharoidal  texture,  a  lead-gray  color  rather  paler  than  ordinary  galenite,  but  littU 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtaice<J 
(I  a)  S  19*2,  Pb  48-6,  Zn  35  6,  gangue  8*1 ;  which  corresponds  nearly  to  Pb  S  +  li  Zn  S.  II 
oomes  finom  Ingahuas,  in  the  province  of  Huasoo,  where  it  forms  kuge  aggregated  masses  d 
nodules  in  the  lower  part  of  the  veiu. 

44B.  CtTPBOPLUMBiTB  Breith.  (Kupfsrf>leiapaih  of  the  Germans,  Oaiena  eobriza  Domeyko),  frod 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  description  impliefl 
(Min.,  I860,  168X  a  mere  mixture  of  galenite  and  chalcooite.  The  structure,  color,  and  lusti^ 
vary  ft-om  those  of  galenite  to  those  nearly  of  chalcocite  and  covellite :  the  color  a  little  darker. 
»nd  passing  to  iron-gray  and  indigo-blue ;  the  lustre  generally  feeble  and  sometimes  almost  waDt* 
Ag,  and  looking,  says  Domeyko,  "  as  if  sulphuret  of  copper  were  distributed  through  it."  T!w 
specimens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Gatemo  (Aooncagua). 
Analyses:  1,  Plattnor  (Pogg.,  Ixi  671) ;  2,  Field  (Am.  J.  ScL,  IL  xxviL  387) : 

U  S[16-l]    Pb64-9    Cul9  6    Ag  0-6  =100  Plattner.    G.=6-4-6-43 

2.  Algodonos  17D0  2825        63'63= 98*88 Field.    G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  AUaonUe;  it  was  l^m  Mlna  Grande,  near  Co> 
rfuimba  According  to  G.  Glrich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  Anstralia 
Genth  suggests  that  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  which  is  prob- 
ably true  in  some  cases. 

46.  OlfAUSTHAUTXI,  Selenblei  Zinkm,  1823,  Pogg.,  VL  416,  1824,  ill  271 ;  H.  Hose,  ib^  & 
41ft,fiL28U  SeleniuretofLead.  Plomb  s^leniur^  iV.  Clausthalie  ^^ud,  Tr.,  il  631.  ClaQ» 
thaUte. 
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U»It-BlBiglaiix  [rsOdbttttio  Qaldna]  mrnnu,  Nordd.  Beitr.  B.  R,  a  120.  KoMtiileien  Matum^ 
EunSIx,  t83,  1813 ;  id.  Skam.  is  Bauam^  Qott  geL  Ani.,  1825,  329.  SelenkubAltblei  K  Bottf 
Fogg^  iii.  288^  290.    TUkerodite  EaicL,  Handb^  666,  1845. 

Isometric.  Occurs  commonly  in  fine  granular  masses ;  some  specimens 
foliated.     Cleavage  cubic. 

H.=2-5— 3.  G.=7*6— 8-8.  Lustre  metallic.  Color  lead-gray,  somewhat 
blnisL    Streak  darker.     Opaque.     Fracture  granular  and  imining. 

Comp.,  Var^— Fb  Se=Selamum  2*7*6,  lead  72'4=100.  Besides  (1)  the  pare  selenid  of  lead,  there 
ne  olhers,  often  arranged  as  distinct  species,  which  contain  cobalt,  oopper,  or  mercury,  in  place 
of  part  of  the  lead,  and  sometiines  a  little  silver  or  iron.  The  proportions  of  these  ingredients 
rarr  so  much  and  so  irregularly,  that  the  true  (^emical  constitution  of  the  ores,  as  Bammelsbei^ 
states,  is  jret  doabtftiL  (2)  The  oobaltio  ore  (anaL  3),  TUkerodite  Haid.,  is  here  retained  as  a  va- 
tkty  of  dausthalite.  It  affords  tbe  formula  6  Fb  Se+Ck)  S*,  according  to  Rose,  who  makes  the 
VofiBiDaiiilj  selemum ;  but  taking  the  results  as  they  stand,  6  Pb  Se  +  Co  Se. 

Ajulyses:  1,  H.  Bose  (La);  2,  Stromeyer  (Fogg.,  11.  i03) ;  3,  H.  Bose  (Fogg.,  ill  288) : 

8e  Fb  Ck>  Fe 

h  OaasihaiUe         27*59        71*81       =99*40  Bose. 

1  "  28*11        70*98        0*83       =9992  Strom.    a.=7*697 

3.  TSkerodUa  31*42        63*92        3*14        0*45    ^98*93  Bose. 

Pyr^— Decrepitates  in  the  dosed  tube.  In  the  open  tube  gives  selenous  fumes  and  a  red  sul>> 
finuk  RB.  on  dharooal  a  strong  selenous  odor ;  partially  fuses.  Coats  the  ooal  near  the  assay 
ai  Int  gray,  with  a  loddiah  border  (selenium),  and  later  yeUow  (ozjrdof  lead) ;  when  pure  entirely 
v^aSA\  with  soda  giTes  a  g^bule  of  metalho  lead.  The  tiOcerodUe  yields  a  black  residue,  and 
gires  a  oobolt-bhie  bead  with  borax. 

Obt.— Much  resembles  a  granular  galenite ;  but  the  faint  tinge  of  blue  and  the  B.B.  selenium 
toBKs  serre  to  distinguish  it. 

Fbottdwith  the  following  selenio  ores:  first  byZinken,  near  Harsgerode  in  the  Hars  with 
Itnoitite,  8t  (Sausdial,  Tilkerode,  Zorge,  and  Lehrbach ;  at  Beinsberg,  near  Freibei^g,  in  Saxony ; 
it  the  Bio  Tmto  mines  near  Seville,  ^lain ;  Cadieuta  mine,  Mendoza,  Sb  A. 

^  ZOROITXL  Selenblei  mit  Selenkupfer  K,  Eoee,  Fogg.,  iL  415, 1824.  Selenkupferblei,  Selen- 
)iittkiipfer,  Rose,  lb.,  HL  293,  294,  296.  Seleniuret  of  Lead  and  Gopper.  Zorgite  RAK^  153, 
18S1   B^ihanoemit  9.  Kob^  Taf.,  6,  1853. 

Hasdve,  granular,  like  Clausthalite. 

H.=:2*5.  G.=7— 7'6.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
Mfmetimos  indining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.  Streak  darker.    Brittle. 

Conp^-Fb  Se + Cu  and  Se  in  varying  amounts ;  and  perhaps  only  a  mixture  of  dausthalite 
«Jth  ti»  oflier  faigredienta.    j&nalyses:  1,  2,  EL  Bose  (Fogg.,  UL  288);  3,  4,  Karsten  (ib.,  xlvL 

Se        Fb        Ou      Ag 

I  TSDrerode    34*26    47*43    15*15    1*29  9e  Fb  2*08=100*51  Bose. 

1      "  29-96    59.67      7*86  Fe  Fb  0*44  tindec  1*00=99*26  Bose. 

3.  CRasbadi    30-00    53.74      8-02    0*05  9e  2*00  8  <r.,  quaria  4*5=98*31  Kersi 

4.  *«  29*35    63-82      4*00    0*07  Fe  S  1r^  quartz  2-06=99*30  Kerst 

J^l^^  1  n  Bo8e*8  SeUrUHeikupfer^A^  Fb+4  Ou  +  7  Se,  or  wanting  i  Se  of  Fb  Se+Cn  Se;  and 
(3)  Na  2 109  £SsfenJb89/er5tees9  Fb-i-4  Gu-fl2  Se,  which  is  near  2  Fb  Se+Ou  Se,  the  formuUof 
^^}',  i3)Ka  4=5  Fb  Se+Ou  Se.  The  defidenoy  of  Se  in  Nos.  1  and  2  may  be  a  result  of 
P^al  alteration. 

^.— Ifte  ebnstfaaHte,  but  yielding  a  blaek  reaidoe  and  a  globule  of  copper,  with  usually,  when 
«Pged,atraceofBaver. 

^— Ooeors  under  similar  dicumstanoos  with  dausthalite  at  Tilkefode  and  Zorge  in  the  Hars ; 
n  Uiaabich  near  QabelinThiiriagia,  in  orgiliaoeons  sofaist  with  galenite^  dialoopyrite^  maladLte^  is 
AgaDgDeofcslcite,  siderite,  fluorite,  #nd  quarts. 
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47.  LBHBBAOHITB.  Beleoblel  mit  Bdenqiiecksilber  K  Hose,  iL  418|  18H  iiL  S9T.  M«b 
Qaeduilberblei  Lernih^  Handb.,  692, 182^  Selenioret  of  Lead  and  Ifocofy.  Lahrbecbite  JL  d 
K,  Mix^  163,  1862. 

Massive,  ffranular. 

G. = 7-80l—  7-876.    Color  lead-gray,  steel-gray,  iron-black.    Brittle. 

Oomp.— Pb  Be  with  Hg  So.    AnalTsos :  1,  Booe  (L  &);  2,  3,  Sdrnlta  (Bamm.  Min.  Ol,  10X1). 

1.  Takorode    So  24*97    Pb  66-84    Hg  16-94=:97*'76. 

a.        ''  27*68  61-70  8-3.S,    8  0'8,    9o  0'64=99'15  a,  a.=r7*089. 

8.        "  24-41  16-93  6662,     S  l-l=97-96  S^  G.=8104. 

Pyr. — In  the  closed  tube  givos  a  lustrons  metallic  gray  anblimato  of  aelenid  of  mercorj ;  with 
■oda,  a  anblimate  oonaisting  of  globulea  of  mercury.  In  the  open  tube  giyes  reactiona  for  aelen* 
lum,  and  a  sablimate  of  aelenate  of  meroaxy  oondensing  in  dropa.    On  charcoal  like  dauathaiite. 

Oba.— From  Tilkerode  and  Lehrbach,  hi  the  Harz,  like  dauathaiite. 

48.  AUTAJTB.  Tellurblei  O.  Boae,  Pogg.,  XTiiL68,  1830.  Tellurid  of  Lead.  Elaamoae  Atot, 
Mln,,  L  1841 ;  0.  dPHaUoy,  Introd.  i  la  GeoL,  1833  (not  of  Beud.  Tr.,  1832),  etc.  Altait  Haid^ 
Handb.,  666, 1846. 

Isometric.    Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3-5.     G.=8'159,  G.  Eose.    Lustre  metallic.    Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oompr^Pb  Te=Tellnrium  38-3,  lead  61*7.  Analysis  by  G.  Rose  (Pogg.,  xviiL  68)  gave  silTer 
1*28  p.  a ;  and  from  an  imperfect  approzimatiye  determination  of  the  lead  and  tellurium  Rose 
assumed  them  to  have  the  same  relatiou  as  in  hessite,  or  Tellurium  38*37,  lead  60*35. 

Pjrr.— In  the  open  tube  ibses,  gives  Aimes  of  tellurous  add,  forming  a  white  sublimate,  which 
B.B.  (Vises  into  oolorless  drops.  On  charcoal  In  R.F.  colors  the  flame  bluish,  fuses  to  a  globule, 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  tellurid  of  lead,  outside  of  which  it 
Is  brownish-yellow,  and  in  O.F.  still  more  yellow.    Bntirely  volatile,  exoept  a  trace  of  silver. 

Obs. — From  Savodinski  near  Siranovski,  in  ^e  Altai,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Ekiamode;  and  the 
later  use  uuot  adopts  in  his  Mineralogy,  and  OmaUus  d'Halloy  in  his  Introductu>n  to  Geology. 
The  oonAision  thus  occasioned,  and  the  unallowable  form  of  the  name,  aro  reasons  enough  for  eeV 
ting  it  aside  altogether,  and  adopting  AUaiiA, 

49.  BORNlTUi  Knplbrkies  pt,  Kupfer-Lazul  Emchd^  Pyrit,  1725.  Lefrerslag,  Brun 
Kopparmalm,  Minora  Cupri  Hepatioai  Oupmm  sulfhre  et  ferro  mineralisatum,  WU2L,  283,  1747. 
Cuivre  vitreuse  violette  /K  IR  Wall.,  1763.  Koppar-Laaur,  Minora  Oapri  Lasurea,  Chrast, 
176,  1768.  Buntkupferera  Wsm,  Purple  Copper  Ore  Kirw,  Yariegaled  Copper  Ore.  Goi- 
VTO  pyiiteuz  hepatique,  BL  Phillipeite  Brad,  iL,  Tr.,  il  411,  1832.  Pyrites  erubescens  2^iiia, 
ICOn  408,  1887;  Poikik>pyrites  CReck^  Onmdr.,  328,  1839.  Bomit  HaUL,  Handb.,  662,  1645. 
Poikilit  BrtWL  Brubeadta  DaMa^  IGn^  510,  1860.  Cobre  abigarrado,  Oobre  panaoeov  -^ 
tnsyin. 

Isometric  Obeerved  planes  (7,  ly  1,  2-2.  Fi^  1,  2,  3, 11,  U.  Cleav- 
age :  octahedral  in  traces.  Twins :  £  60.  Massive,  structure  granular  or 
X)mpaot 

Bl=8.  G.=4'4— 6'6.  Lustre  metallic  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.    Fracture  small  conchoidal,  uneven,    brittle 

Oompu,  Tar.— (6q,  9b)  9^  the  proportion  of  0u  to  Fe  vaiying;  and  sometimes  (there  being  sn 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S*  (pyriteX  either  as  an  impurity  or  a 
riiemioalocmpoand;  at  times  also  mixed  with  chaleopyiite.  As  it  ia  a  result  of  the  alteratio<i  of 
•ttMT  orea,  ooconing  onl^  aparing^  at  great  depiha  in  Teina,  ioch  coaB^oiindSi  or  mixtorea,  an 
net  tmprobabla. 
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I)  la  anal.  1,  5^  6,  60 :  F8==4 :  1  neariy,  wbenoe  the  special  formalA  (|  604-^  Fe)  S=8Yilphut 
M,  copper  70-13,  Fe  7*t6=100. 

2).  In  MiaL  3,  4,  17,  18,  Ou  :  Fe=2  :  I  nearly,  and  hence  (}€u4-iFe)  S=Sulpliar  23%  cop- 
r62  5,  Fe  13-8=100. 

(3).  In  the  other  anAlyses  FeS"  is  apparently  present  (a).  Anal  2,  16,  ]  9,  20,  21,  22  approzi« 
ite  mon)  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  16 : 1 3,  whence  the  formula  1 1  (€n,  Fe) 
i  2  Fe  S*  {=4i  eu  8  +  Fe'  S'  RamnL)=S  26-00.  Cu  61-87,  Fe  12*13.  (J).  Anal  7  and  18  cor- 
sp<»id  to  6  (Gil,  Fe)  S  +  Fe  8*  (=5  On  8  +  Fe*  8'  Bamm.).  (c).  Anal  8,  9,  10,  12,  16,  cor- 
ipond to 4  (en,  Fe)  8  +  Fe  8«  (=3  On  8  +  Fe* S»}=S  28-04,  Ou  6660,  Fe  16'36=100.  (4^ 
ftal  24=10  (Gu,  Fe)  8  +  Fe  8*  (=9  0u  8  +  Fe*  8*  Hamm.).  Ramraelsberg  writes  for  No.  6, 
ieu8  +  Fe«S*=ll(eu,  Fe)8+  FeS*;  and  for  No.  8,  8  €u  8  +  Fe*  S»=9  Gu  8  +  Fe  8*. 
In  anal  25,  the  proportion  of  copper  is  unnsuaUy  small;  6a :  Fe=3  :  2 ;  formnla  3  0a  S  + 
s  3  +  Fe  S'  (=}  Ou  +  i  Fe)  8  +  i  Fe  8*.  But  Mene  observes  that  the  ore  is  not  pure,  and 
at  after  separating  the  imparity,  or  what  is  so  refrarded,  it  corresponds  to  6a  8  +  Fe  S*. 
The  presence  of  the  ordinary  salphid  of  iron  Fe  8*  appears  to  be  far  more  probable  than  thai 
tbe  uncertain  Fe*  8*,  as  stated  on  page  33. 

Analjses:  1,  2,  Berthier  (Ann.  d.  M.,  III.  ill.  48,  tiL  640,  666);  3,  Phillips  (Ann.  PhU,  1822, 
f1):  4,  Brandes  (Sdiw.  J.,  xxil  364);  6-9,  Plattner  (Pogg^  zlvil  361);  10,  Yarrentrapp  (ib.); 
i,Hismger  (Afh.,  it.  362);  12,  Chodnef  (Pogg.,  IxL  396);  13,  Bodemann  (Pogg.,  Iv.  116);  14, 
taftf  ((EfV.  Ak.  Stockh.,  1848,  66);  16-18,  £.  Bechi  (Am.  J.  Sd,  II.  xiv.  61);  D.  Forbes  (Ed. 
>.  Phil  J.,  L  278);  20,  Booking  (Ann.  Ch.  Ph.,  zovi.  244);  21,  C.  Bergemann  (Jahrb.  Min.,  1867, 
iHi;  22,  Eammelflberg  (Za  Qt^  zviiL  19);  23,  Collier  (private  oontrib.);  24,  RammelBberg  (ibi, 
0);  23,  M^ne  (a  B^  bdii  63): 


!.  IfontecasteHi,  Tuscany 
2.  St.  Pancrace 
3w  fiosa  L,  lu  ELiDaniey 
i.  Sberia 

5.  Songerhaasen,  maanve 

6.  Elsleben,  nuuaive 

1,  Woitski,  White  Sea,  mow. 
6.  Condnira  M.,  Comw.,  erysL 
9  Dalame,  massive 
10,  »• 

n.  YestanforsB,  Westmannrd 
12.  Bednxth  erysL 
U  Bristol,  Cty  fnoMtM 

14.  Westniannland 

15.  ML  Gatini 

1^.  Kieino 

UFerioQO 

19.  Jemteland,  Swdden 


SO.  Qnqaimbo 
!l.  Bamoa. 
W.         " 

p.  Bristol,  Ot 
^^  lanteiberK 
t').  Corsica 


O.=5-030 


8 

21*4 

2'2-8 

23-76 

21-66 

22*68 

22-65 

26*06 

28-24 

26-80 

26*98 

24-70 

26-84 

25-70 

24-93 
23-36 
23-98 
24-70 
24-49 

26-46 
23*46 
25-27 
25-83 
23-76 
26-3 


.Chi 

67'a 

59-2 

6107 

61-63 

7100 

69-72 

63-03 

66-76 

66-10 

68-20 

63-33 

67-89 

62-75 

60-56 

65-88 

59-47 

60-16 

60*01 

69-71 

60-80 
62-17 
6166 
61-79 
68-73 
60-0 


Fe 

6-8,  gangoe  4-0=99*4  Berthier. 
13-0,  gangne  5*0=100  Berthier. 
14*0,  qnartE  0-6=99-32  PhiUipe. 
12-76,     "     3*6=99-63  Brandet. 

6*41=99-99  Plattner. 

7-54=99-91  Plattner. 
11-66=99-66  Plattner. 
14*84=99-84  Plattner. 
17-36,  Si  0-13=99*39  Plattner. 
14-86=100-03  Varrontrapp. 
11-80=99-83  Hisinger. 
14-94,  gangue  004=99-71  Ohodnet 
11-64.  qnartz  004=  100*13  Bodemn. 
10*24,  gangue  4*09=99*11  8taaf. 
18*03=98*84  BeohL 
13*87,  gangne  0*76,  9e  1-60=98*96  B. 
15-09=99*23  Bechl 
15-89=100-60  BechL 
11*12,  Mn  <r.,  Si  3-83  =  99-15  Forbes— G. 

4-432. 
13-67=99-93  Booking. 
U-79,  Ag  2-58=100  Berg.    0.=6— 6^*476. 
11*80,  Pb  1*90,  Ag  <r.=100*63  Ramm. 
11-77,  Ag  «r.=99-39  Collier. 

7-63=100-11  Ramm. 
16*4,  insoL  8-1=9980  Mdne. 


pyr.,  etc— In  tbe  dosed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  yields 
nuphnrotM  acid,  but  gives  no  sublimate.  B.B.  on  charcoal  fUsos  in  R.F.  to  a  brittle  magnetic 
pbnle.  The  roasted  mineral  gives  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
«Mjia  metallic  globule.    Soluble  in  nitric  acid  with  separation  of  sulphur. 

Ow.— Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
>n  roQDd  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Redruth,  where  it 
» called  hj  the  miners  "  horse-flesh  ore."  Other  foreign  localities  of  massive  varieties  are  at  Boss 
^m^ixi  KQUmey,  in  Ireland ;  at  Mount  Catini,  Tuscany;  in  cupriferous  shale  in  the  Mansfold 
wict,  Germany;  and  in  Norway,  Siberia,  Silesia,  and  Hungary. 

it  IS  the  principal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapoa ; 
UK  cQmmoD  m  Peru,  Bolivia,  and  Mexico.  At  the  copper  mine  in  Bristol,  Conn.,  it  is  abundant^ 
=UM  often  in  fine  cryitaUizalions  (£  1,  3,  4.  and  14  with  planes  01    At  Gheshiie.  it  is  met  with 
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In  oubeB,  along  witb  barite,  malaohite,  and  chaloodte.  Found  mas^Te  at  ICahoopeny,  Big 
Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated  in  mmm 
quantities  with  vitreous  oopper;  also  in  granite  at  Ohesterfleld,  Mass. ;  also  in  New  Jersey,  i 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  Ij.  Me^ 
phromagog  and  Quebec. 

Named  after  von  Bom,  a  distinguished  mineralogist  of  the  last  century.  The  name  Fhil^ 
^ite  has  a  prior  use  for  another  species. 

■ 

60.  BSRZEZiIANITB.  Selenkupfer  Ben.,  Afh.,  vi  42, 1818.  Selenid  of  oopper;  Seleniunt 
of  Oopper.  Onivre  s^l^ni^  i>.  Beraoline  BetuU,  Tr.,  ii.  634^  1832.  Benelianite  Dama,  Ha, 
609,  1850. 

In  thin  dendritic  crusts.    Soft.    Lustre  metallic.    Color  silver-wliite. 

Streak  shining. 

I 

Oomp-^u  Se=8eleniQm  38*4^  oopper  61*6=100.    Analysis  by  BenelioB  (L  a) : 

Selenium  40  Oopper  64. 

Pjrr. — In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  crystals  of  sc^nou 
acid.    B.B.  on  charooal  selenous  fumes,  and  with  soda  yields  a  globule  of  oopper. 

Obs. — Occurs  at  Skrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Hans. 

Beudant  gave  the  name  Berzdine  to  this  species,  which,  as  it  has  another  earlier  qpplicalion  is 
the  sdenoe,  is  given  to  another  form  above. 

61.  CABTZLEJTB.    Gastilllt  Ramm.,  28.  G.,  zviii  213. 

Massive.    Distinctly  foliated. 

H.=3.  G.=5'186— 6'241.  Lustre  metallic.  Color  and  tarnish  as  in 
bomite. 

Oomp<— 4^  (€u,  Zn,  Fb^  Ag)  S+Fb  S*  with  6u  :  Zn :  Pb :  Ag=80 :  7 :  2^  :1).  Analysis  :  Bam* 
melsberg  (L  a) : 

S  Ou  Zn  Fb  Ag  Fe 

26-66        41-11       1209        10*04         4*64         6*49=rl00-02 

Ranmielsberg  writes  the  formula  (Ou  Ag)'  S+ 2  (Ou,  Pb,  Zn,  Fe)  & 

P3rr.,  etc. — ^B.B.  (Uses  rather  difficultify,  and  dianges  to  a  slag  colored  red  by  copper.  In 
nitric  add  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solotion. 

Obs. — From  Guanasevi  in  Mexico,  where  it  was  considered  an  argentiferous  bomite.  It  is  near 
bomite  in  com^titution,  as  observed  by  Rammelsberg. 

62.  ALABANDITB.  Sdhwarze  Blende  (fr.  Transylvania)  MuOer  v.  Rtichmuilein,  Fhys.  Arb.  Fr. 
in  Wien,  i.  2nd  Quart,  86,  1784 ;  Bindheim,  Schrift  Gtes.  Fr.,  Beri.  v.  462, 1784  (making  it  oompi 
of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr.,  Beitr.,  ill  36,  1802.  Braunsteinldes  ZermA.,  Tab.,  70, 
1806.  -  Bmnsteinblende  [=Manganblende]  BJumerdta/chf  Handbi,  i  707,  1807.  Mangangtor 
Ka/nL,  Tab.,  72,  1808.  Manganese  sulfiir^,  H.^  Tab.,  ill.  1809.  Sulphuret  of  Manganese. 
Schwefel-Mnngan  Gtrm.  Alabandine  JS^udL,  Tr.,  ii.  399,  1832.  Blumenbachit  BrMu,  E  E 
Ztg.,zxiL  193,  1866. 

Isometric.  In  cubes  and  octahedrons.  Cleavage :  cubic  perfect.  Twins : 
simple,  with  composition-face  octahedral ;  also  cruciform,  made  of  five  com- 
bined octahedrons.    Usually  granularly  massive. 

H.=3-5— 4.  G.=3-95— 4-04.  4-086,  Mexico.  Lustre  submetallic 
Color  iron-black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
oneven. 

Oomp. — ^MnS=Sulphur  36*7,  manganese  63*3=100.  Analyses:  1,  ArfVedson  (Ak.  H,8tod[1u 
18tS) ;  2,  Bergemann  (Jahrb.  itn^  ISST,  394) : 

1.  Transylvuiia        Sulphur  87*9       ICanganese  62*1=100  ArfVedson. 
1  ICexioo  "       36*81  **         62*98=99-79  Beigemann. 


SULPHIDS,  ETO.  47 

iBriier  ana^jwes  by  Klaproth,  Taaqnelin,  and  De)  Bio  gire  erroneons  resnlts,  tho  first  two  find- 
« it  mainlj  Mn,  with  11  to  16  a 

Pyr.— TJochaDgod  in  tha  closed  tube.  In  the  open  tube  sulphurous  ftimes.  Boasted  on  charooal, 
be  aanj  is  conyerted  into  oxyd,  which,  with  the  fluxes,  gives  the  reactions  of  manganese.  Solu- 
lie  \n  dflute  nitric  add,  with  CTolution  of  snlphuretted  hydrogen. 

Ohs.— Manganblende  oocnrs  in  veins  in  the  gold  mines  of  Nagyag,  Eapnik,  and  Offenbanya,  in 
Pnnsrlrama)  asaoctated  with  tenurium,  ovbonate  of  manganese,  and  quarts ;  at  Gtorsdorf,  near 
Fn^'ber^,  a  variety  containing  a  trace  of  arsenic ;  in  Uexico^  at  the  mine  Predosa  in  Puebhi,  with 
titnhedriAs. 

With  r^;ard  to  the  crudform  twins  of  five  octahedrons,  Schrauf^  who  describes  them,  observes 
tha(  5  times  the  tsMhedzal  aogls  70^  is  neariy  360% 

S3.  STEFOORTTB.    Salphnret  of  Cobalt  MSdOekm,  Pfaa  Mag.,  IIL  zvliL  852, 1846.  Efyepoorilt 
/.  .VtooO;  IGn.,  458,  1849.    KobaltsuUhiet  pt,  Schwefel  Kobalt  pt,  EobaltUeB  pt,  Graiikobdt- 

Maseire,  dissemiiiated  in  grains  or  veins. 
6.=5"45.     CJolor  steel-gray,  inclining  to  yellow. 

OonpL— Oo  SsSnlphur  36*2,  cobalt  64-8=100.    Analysis  by  Middletoa  (L  o.) : 

Sulphur  35*36        Cobalt  64*64=100. 

Obi.— From  Syepoor,  near  Bfupootanah  in  North-west  India,  where  it  occurs  in  ancimit  sohiftl 
vith  pjrrhotite.    It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

M.  PBRTXJkNDITB.     Eisen-Nickelkies  Scheerer,  Pogg.,  Iviii.  816,  1843.     Sulphnret  of 
IroaandFu^eL    Pentlandite  Dujr^  Min.,  vL  549,  1856.    Kicopyrlte  Sh^.^  Ifin.,  807,  1857. 

Isometric.    Cleavage  octahedral.    Massive,  granular. 
H.=3-5— 4.     G.=4'6.    Color  light  bronze-yellow.    Streak  light  bronze- 
brown.    Not  magnetic. 

0QiBp.--(|Ni4.f  Fe)  S=  Sulphur  360,  iron  41-9,  nickel  22*1=100.     Analysia:  Scheerer 

ffOtt,l?m.315)i 

8  Fe  Ni  Gn 

L  36*46        42*70        1835        l*16=98-66 
2.  36-64        40-21        21-07        1-78=99-70 

Sn^iiigthe  copper  as  chalcopyrlte,  No.  1  gives  S  37-02,  Fe  43*73,  Ki  19*25 ;  No.  2,  S  36-86,  ¥b 
{H6,  Hi  »-28.  Bivot  found  (Dufr.  Min.,  L  c\  for  the  ore  from  Graigmuir  in  Aigyleshire,  8  35-^ 
n  M-a,  Ni  1%  quarts  1*4=99*6. 

Pyr.-In  the  opon  tube  sulphurous  fiimes.  The  powdered  mineral  roasted  B.B.  on  charcoal 
gireiirith  the  fluxes  reactions  for  nickel  and  iron. 

^'^■"-Oocors  with  dialoopyrite  in  a  hornblende  rode  near  lillehammer  in  Southern  Norway, 
wgktij  mixed  with  magnetite  at  Graigmuir,  9  m.  from  Liverary,  in  JLrgyleehire,  Scotland,  in 
P^;  tlao  2  m.  from  Inwraiy,  both  extensively  mined ;  at  Wheal  Jane  in  Eenwyn,  GomwaU. 
Aeoreiafalnahle  for  theaztnotion  of  nickel 

Hvnd  ifter  Mr.  Pentland. 

SS.  nONAXJrrB     Nldcelwismnthglanz  v.  Kob.,  J.  pr.  Oh.,  vL  332,  1835.    Bismuth  Nickel 
Oriin^olte  mool,  Mm.  458,  1849.    Saynit  v.  Kob.,  TaC,  18,  1853. 

^etric    Figs.  2,  6,  7.     Cleavace  octahedral. 

H.=4'6.  0.=5'13.  Lustre  metiQlic.  Color  light  steel-gray  to  silver- 
wlute,  often  yellowish  or  grayish  through  tamiah.     Streak  dark  gray. 

onttle. 

00Qpr-latljBe6:l,Kobea(Lc.).  2,  3,  Sdmabal  (Bamm.,  4th  SappL,  164) : 
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SULPHIDS,   ETC. 


B 

1.  38-46 

2.  31-99 

3.  3310 


Bl 

14-11 
10*49 
10-41 


Ni 

40-65 
22-f»3 
22-78 


3-48 
&-66 
6*06 


Go 

0-28 
11-24 
11-73 


On 

1-68 
11-69 
11-66 


Pb 

1-68=100*24  Xoboa 
7-11=100  Scbnabel 
4*36=100  Schoabel 


Tlie  snlphur  is  to  the  metals  present  as  4^  3.    No  probable  formula  has  been  dednoed. 
Pyr^  etc. — Fuses  to  a  gray,  brittle,  magi:3tic  globule,  colormg  the  charooal  greeniBh-jeDn 
Dissolves  iu  nitric  acid,  excepting  the  sulphur. 
OlNk— Found  at  Griinan,  in  Sayn  Altenkirchen,  with  quartz  and  chalcopyrite. 

66.  SPHAZiBRmi  or  BLENDE.    Galena  inanis,  Germ.  Blende,  A^frie.,  Interpr.,  465,  1541 1 
Blfinde,  Pseudo-galena^  Zincnm  S,  As,  et  Fe  minoralisatum,  ITafl.,  Miq.,  248,  1747.     Zincuai 
com  Fe,  S  mineralisatum  Bergm,,  Sciagr.,  1782.    Sulphuret  of  zina    Zino  snlftir^  Fir.     Zinoi 
Blende.    Sphalorit  G^tocfc.,  Syn.,  17,  1847.    Black-Jaok  JEngl  Mmera. 

Cleiophane  NuUaL  Harmatite  (fr.  Marmato)  BousnngauU,  Fogg.,  zvil  399, 1829.  Prztbramite 
JSuotf  Min«,  298,  1841.  Marasmolite  Shep.,  Am.  J.  Scu,  XL  xii  210,  1851.  Ghristophit  Bra& 
B.  H.  Ztg.,  zzil  27.    Bahtite  <S^.,  Am.  J.  Scu,  IL  xli.  209,  1866. 

Isometric :  tetrahedral,  Observed  planes,  0 ;  /;  1 ;  2 ;  i-f ,  i-2  ;  2-2, 
3-3,  4-4,  5-5.  Figs.  3,  29  to  33 ;  also  73,  74.  Cleavage :  dodecahedral, 
highly  perfect.  Twins :  composition-face  1,  as  in  f.  75 ;  also  76,  of  which 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  aorae- 
times  fibrous  and  radiated ;  also  massive,  compact. 

74  ^6 

73 


76 


H[.=3-5-4.  G.=3-9-4-2.  4*063,  whitfe,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.  Fracture  conchoidal.  Brit- 
tle. 

Oomp.,  Var. — ^Zn  S=Snlphar  88,  zinc  67=100.  But  oftefi 
having  part  of  the  zinc  replaced  hj  iron,  and  sometimea  by  cad- 
mium. 

Yar.  1.  Ordinary.  Containing  little  or  no  iron;  colors  white 
to  jellowish-hrown,  sometimes  black;  G.=3'9— 4*1.  The  pure 
white  blende  of  Franklin,  N.  J.,  is  the  cleiophane  (anal.  6). 
2.  Ferriferous;  MarmatUe,  Containing  10  p.  c.  or  more  oi 
iron;  dark-brown  to  black;  G. =3*9— 4*2.  *  The  proportion  of  sulphid  of  iron  to  snlphid  of  zino 
raries  flrom  1:5  to  1*:  2,  and  the  last  ratio  is  that  of  the  christophite  of  Breithanpt  (L  c),  a 
brilliant-blaok  blende  from  St  Christophe  mine,  at  Breitienbmnn,  near  Johanngeorgenstadl^  having 
G.=3-91— 3-923  (1.  c.). 

3.  OadmifBrmts ;  Pirzibramik,   The  amount  of  cadmium  present  in  anyblcmde  thus  far  analysed 
is  less  than  5  per  cent 

Each  of  the  above  yarieties  may  occur  (a)  in  crystals ;  {h)  firm,  flbrous,  or  columnar,  at  timef 
radiated  or  plumose ;  (e)  dearable,  massire,  or  foliated;  {dj  granular,  or  compact  maasiT*. 
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The  hra8»-<pre  (Meaaingen  Qem.)  of  early  xnfaieralogiBte  is  a  mixture  of  blende  and  chalcopyrite. 
iopard*8  marasmoMe  (L  a)  is  a  partially  decomposed  blende  containing  some  free  sulphur. 
Analyses:  1,  Arfyedson  (Aa  H.  Stockh.,  1822,  438,  Pogg.,  i.  62);  2,  Lowe  (Pogg.,  xxxviii.  161); 
K^rsten  (Pogg^  bdii  132);  4,  a  Kuhlemann  (Z&  nat  Yer.  Ualle,  viil  499);  5,  T.  H.  Henrj 
^hil  Mag.,  rV.  i.  23) ;  6,  J.  L.  Smith  (Am.  J.  ScL,  IL  xx.  250) ;  7,  8,  9,  Jackson  (G.  Rep.  N. 
[^pshire,  208);  10,  Sdheerer  (Pogg.,  IxY.  300);  11,  12,  Bechi  (Am.  J.  ScL,  II.  xiy.  61);  13, 
rbe^rer  (B.  H.  Ztg.,  xix.,  No.  15);  14,  Heinichen  (B.  H.  Ztg.,  xxii.  27);  15,  Lecanu  (J.  de  Phorm.. 
L457);  16,  17,  1^  Berthier  (Ann.  d.  M.,*ix.  419);  19,  20,  Bousslngault  (Pogg.,  xyli.  399): 


1. 

3.  Canothia,  Raibel,  rh.  yw. 

I  ClauBthal,  black 

5.  N.  Jersey,  white 

6.  PhenixrOlei,  Pa. 

7.  Eaton,  N.  H.,  ywK  htL 

8.  Lyman,  N.  H. 

S.  Shelbume,  N.  H. 
10  vxJistiania,  yiftfoua 
11.  Toscuiy,  manruxtiie 

II  »'  " 

U.  Tttinbi,  N.  6.,  &»L  bn. 
11  Christopkiie,  Uaek 


15.  Ourente 

16.  Eogland,  gray 

17.  Cagofin,  brown 

I?  Ilannato,  JTonnaiatf 


8 

33*66 

3315 

32-10 

3304 

32-22 

88-82 

83-22 

33-4 

82-6 

83-73 

32*12 

33-66 

33-82 

33-57 


Zn 

66-34 

61-40 

64*22 

65-39 

67-46 

64-39 

63-62 

55-6 

520 

53-17 

50-90 

4811 

54-17 

44-67 


Fe         Gd 

=100  Arfyedson. 

2-29      1-60=98*34  Lowe. 

1-82       ^.,  Sb  and  Pb  0*72,  H  0*80=99*16  Kereten. 
1-18      0*79,  Ou  0-13,  Sb  0*63=101-06  Kuhlemann. 

(r. =99-68  Henry. 

0-98,  Ou  0-32,  Pb  0*78=100-29  Smith. 
0*6  including  loss=100  Jackson. 
2-3=99-7  Jackson. 
3*2,  Mn  1-3=99*1  Jackson. 

,  Mn  0-74,  Ou  ^.=99*43  Soheerer. 

1-23,  Pe  8»  0-76=96-44  BechL 
<r.,  Ou  <r.=97'99  BochL 
0'8*i,  Mu  0-88=100*88  Soheerer. 
0*28,  Kn  2*66,  Sn  ^.=99*43  Heinichen. 

ZnS      FeS 

82-76  18-71=96*47  Lecano. 

91-8  6-4=98-2  Berthier. 

76*5  17-2=92*7  Berthier. 

94-4  5-4=99*8  Berthier. 

77*6  22*5=  1 00  Bousslngault 

76-8  23*2=100  Boussingault. 


The  mamaiUe  of  anal  19  affords  the  formula  3  ZnS+FeS=77  Zn  S  and  23  FeS;  of  anal.  12,  6 
<^iS4.>  Fe8;  another,  of  brown  color,  from  near  Burbach  in  Siegen,  afforded  Sdinabel  (Pogg., 
CT  lU)5ZQS+FeS;  Breithaupt's  chrijaophUe=^  ZnS+Fea 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
y^  in  KJ^  some  varieties  give  at  first  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coatiag  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  after  oooling.  With  cobalt  solution 
the  BQc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
with  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  R.F.  a  strong  green  zinc  flame.  Diffi- 
coltljlugibla. 

IHuolTesin  muriatic  add,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  speoimens 
P^^<*^onsoe  when  struck  with  a  steel  or  by  friction. 

Obi<-Oocurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena ; 
aly>  with  barite,  chalcopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 
Jp^v^T^tuie,  Cumberland,  and  Oomwall,  afford  different  varieties ;  also  Transylvania ;  Hungary ; 
Uffi  Hin;  Sahla  in  Sweden ;  Batieborzitz  in  Bohemia ;  many  Saxon  localities.  Splendid  crystals 
in  foond  in  BinnenthaL  A  variety  having  a  divergent  fibrous  structure  and  prosenting  botry- 
<mal  foRDs  ia  met  ^^li  {q  OomwaU ;  at  Raibel ;  and  at  Oeroldseck  in  Baden. 

iboonda  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  N.  Torky  Sullivan 
y^  oeir  Wnrtsboro',  it  constitutes  a  large  part  jof  a  lead  vein  in  millstone  grit,  and  is  oocasionallv 
^aoctabftdrons;  in  St.  Lawrence  Co.,  brown  blende  occurs  at  Oooper*s  faUs,  in  a  vein  of  carbonate 
p>  Hoe;  at  ICneral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 
^ud  copper  pyrites  traversing  serpentine;  at  the  Ancram  lead  mine  in  Columbia  Co.,  of 
™w  and  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-yellow 
^Titals  often  transparent;  with  galena  on  Flat  Creek^two  miles  south-west  of  Spraker's  Basin. 
,^^  »t  Sterling  of  a  cherry-red  color,  with  galena ;  also  yellowish-brown  at  the  Southampton 
•od  mioegj  gt  Hatfield,  with  galena.  In  K.  Bamp.^  at  the  Eaton  lead  mine ;  at  Warrea  a  large 
7e:n  of  bladE  blende,  In  Maine,  at  the  Lubec  lead  mines ;  also  at  Bingham,  Dexter,  and  Parsons- 
'^'J-  In  Coftn^  yellowish-green  at  Brookfield;  at  Berlin,  of  a  yellow  color;  brownish-black  at 
aoibuiy,  and  yefiowish-brown  at  Lane's  mine,  Monroe.  In  -.V.  Jeracy,  a  white  variety  {deiophane 
5rAatuIl)al  Franklin.  In  Penn.,  at  the  Wheatley  and  Perkiomen  lead  mines,  in  handsome 
ay^uniatJoiLi;  near  Frfcdensville,  Lehigh  Co.,  a  whiU  waxy  var.  In  Virginia,  at  Walton's 
^a  mine,  I/idaa  Co,  and  more  abundantly  at  Austiu's  lead  mines,  Wythe  Co ,  where  it  occurs 
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B        Bi        m       Fe  Go  Oa 

1.  38-46  14*11  40-65  348  0*28  1*68 

2.  31-99  10*49  22*03  5-56  11*24  11*59 

3.  33*10  10*41  22-78  6*06  11*73  11*66 


Pb 

1-58=100*24  Koboa 
7*11=100  Schoabel 
4*36=100  Schoabel 


Hm  solphiir  18  to  the  metals  present  as  4|  3.    No  probable  formula  has  beon  deduced. 
Pyr.,  etc« — Fuses  to  a  gra7,  brittle,  magi:3tic  globule,  coloring  the  charooal  greeniBbrjelli 
Dissolves  lu  nitric  add,  excepting  the  sulphur. 
Obs. — ^Fonnd  at  Grunau,  in  Sayn  Altenkirchen,  with  quartz  and  chalcopyrite. 

66.  SPHAZiBRITZI  or  BLENDE.  Galena  insnis,  Germ.  Blende,  Agric^  Interpr.,  466,  154 
Bl§nde,  Pseudo-galena^  Zincum  S,  As,  et  Fe  minerallsatum,  TFoAL,  Mio.,  248,  1747.  Zincui 
oum  Fe,  S  mineralisatum  Bergm.^  Sciagr.,  1782.  Sulphuret  of  sina  Zmo  sulftir^  .^K  Zui 
Blende.    Sphalerit  Qloek^  Sjn.,  17,  1847.    Blackjack  Engl  Jfmers, 

Oleiophane  NuUal  Harmatite  (f^.  Marmato)  BofiaaingauU^  FogSTv  xvii  399, 1829.  Przlbnuiul 
mu>tt  Min.,  298,  1841.  Marasmolite  Shep^  Am.  J.  Sci.,  XL  xil  210,  1851.  Ghristophit  Breitk 
B.  H.  Ztg.,  xziu  27.    Bahtite  <S^.,  Am.  J.  Scu,  IL  zli.  209,  1866. 

Isometric :  tetrahedral,  Observed  planes,  O ;  /;  1 ;  2 ;  i-f,  i-2 ;  2-2 
3-8,  4-4,  5-5.  Figs.  8,  29  to  88 ;  also  78,  74.  Cleavage :  dodeeahedral 
highly  perfect.  Twins :  composition-face  1,  as  in  f,  75 ;  also  76,  of  whici 
78  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  some" 
times  fibrous  and  radiated ;  also  massive,  compact. 

74  •'B 

73 


76 


H.=8-5-4.  G.=8-9-4'2.  4-068,  white,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.  Fracture  conchoidal.  Brit^ 
He. 

Oomp.,  Var^— Zn  S=Siilphar  88,  dnc  67=100.  But  often 
having  put  of  the  zinc  replaced  by  iron,  and  aometimes  by  cad- 
mium. 

Yar.  1.  Ordinary.  Containing  little  or  no  iron;  odors  white 
to  yellowish-brown,  sometimes  blade;  G.=3'9— 4*1.  The  pore 
white  blende  of  Franklin,  N.  J.,  is  the  deiaphane  (anal.  5). 
2.  FgnifBtma;  MtirmaiU6.  Containing  10  p.  c.  or  more  of 
iron;  dark-brown  to  blade;  G.=3'9— 4*2.  *  The  proportion  of  sulphid  of  iron  to  sulphid  of  bdo 
▼aries  from  1:5  to  1*:  2,  and  the  last  ratio  is  that  of  the  charistophUt  of  BreitLanpt  (1  c.),  • 
briUiant-bladE  blende  from  St  Ohristophe  mine,  at  Breitenbrunn,  near  Johanngeorgenstadl^  haTing 
a=3-91— 3-923  (1.  c.). 

3.  Oadmifarous ;  PtzibramHe,   The  amount  of  cadmium  present  in  any  blende  thus  far  analynd 
ia  less  than  6  per  cent 

Each  of  the  abo^e  varieties  may  occur  (a)  In  crystals ;  (h)  firm,  fibrous,  or  columnar,  at  tiictf 
mcliated  or  plumose ;  (e)  dearable,  massire,  or  foliated;  (d)  granular,  or  compact  maaalT*. 
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The  hrttS9^ore  {Messingen  Oerm.)  of  early  mineralogfists  is  a  mixtare  of  blende  and  chaloopyrite. 
lhepard*B  maraimolUt  (L  a)  is  a  partially  decomposed  blende  containing  some  free  sulphur. 

Analyses:  1,  Arfredson  (Aa  H.  Stockh.,  1822,  438,  Pogg.,  i.  62);  2,  L5we  (Pogg.,  xxxviiL  161); 
\,  Kenten  (Pogg^  bdiL  132);  4,  0.  Knhlemann  (Z&  nat.  Yer.  Halle,  viii  499);  6,  T.  H.  Henrj 
PliiL  Mag^  rV.  i.  23);  6,  J.  K  Smith  (Am.  J.  ScL,  IL  xx.  260);  7,  8,  9,  Jackson  (G.  Rep.  N. 
Q&mpahire,  208);  10,  Scheerer  (Pogg.,  Ixr.  300);  11,  12,  Bechi  (Am.  J.  Sd.,  II.  ziy.  61);  13, 
Scfaeerer  (B.  H.  Ztg^  xix.  No.  15);  14,  Heinichen  (B.  H.  Ztg.,  zxii.  27);  16,  Lecanu  (J.  de  Phorm.. 
ii.  457);  16, 17,  18,  Berthier  (Ann.  d.  M.,*ix.  419);  19,  20,  Boussingault  (Pogg.,  zyli.  399): 


3. 
i. 

5. 
6. 
I. 


ProbraiB,  ,/S&roitf 

Oarinthia,  Baibol,  r/L  yw. 

CUasthal,  black 

N.  Jersey,  whiie 

PhenixriQe,  Pa. 

Eaton,  N.  H.,  ywK  biL 
B.  LTman,  N.  H. 
9.  Shelbnme,  N.  H. 

10  vjunatiama,  ./S&rmitf 
U.  Toacuty,  marmaUU 

11  »»  •• 

a  Titinln,  N.  G.,  hkh.  Jm. 
14.  OritilopkiU,  UaA 


15.  Charente 

16.  Eogtaad,  gray 
n.  O^ofin,  Ifnwn 
U  LqcfaoQ 

J  P.  ICanoato^  MarmaUU 
2U        "  ** 


8 

33*66 

3315 

3210 

33-04 

32*22 

88-82 

83-22 

33-4 

82-6 

83-78 

32*12 

33-65 

33*82 

33*57 


Zn 

66-34 

61-40 

64-22 

65-39 

67*46 

64-39 

6S'62 

65-6 

520 

53-17 

50-90 

4811 

54*17 

44-67 


Fe 


Gd 

=100  Arfredson. 

1-50=98-34  Ldwe. 

ir.,  Sb  and  Pb  0*72,  H  0*80=99-16  Eeratea 
0*79,  Ou  0-13,  Sb  0-63=101-06  Kuhlemann. 

fr'.= 99*68  Henry. 

0-98,  Ou  0*32,  Pb  0*78=100-29  Smith. 
0*6  including  loss =100  Jackson. 
2*8=99*7  Jackson. 
3-2,  Mn  1-3=99-1  Jackson. 

Mn  0*74,  Ou  ^.=99*43  Scheerer. 


11*44      1-23,  Pe  8»  0*75=96-44  BechL 
16-23        <r.,  Ou  «r.=97-99  BochL 

11-19  0-8-2,  Mu  0-88=100-88  Scheerer. 

18*25  0-28,  Mn  2*66,  Sn  ^.=99*43  Hemlchen. 

ZnS  FeS 

82-76  18-71=96*47  Lecanu. 
91-8        6*4=98-2  Berthier. 

75*6  17-2=92-7  Berthier. 
94-4        5'4=99'8  Berthier. 

77-5  22*5=  1 00  Boussingault 

76*8  23-2=100  Boussingault. 


Tbemanna^ofanaL  19  affords  the  formula  3  ZnS +FeS=77  ZnS  and  23  FeS;  of  anal.  12,  5 
Z&b4-'i  FeS;  another,  of  brown  color,  from  near  Burbach  in  Siegen,  afforded  Sdinabel  (Pogg., 
cr  144)  5  ZoS+FeS;  Breithaupt's  €hri8tophiie=:2  ZnS+Fea 

PyTi,  «tcr— In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
'^^  in  BJ.,  some  varieties  give  at  fbrst  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solution 
th«  ODC  ooiting  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
vith  bonx  a  reaction  for  iron.  With  soda  on  charcoal  in  B.F.  a  strong  green  zinc  flame.  Dlffi- 
coid  J  fusible. 

I^BSolTesin  muriatic  add,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  spedmens 
P^nphoresoe  when  struck  with  a  steel  or  by  friction. 

ObL-^Oocurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena ; 
ii»  viih  buite,  chaloopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 

J^ihire,  Cnmberiand,  and  Oomwall,  afford  different  varieties;  also  Transylvania;  Hungary; 
ue  Hui;  Sohla  in  Sweden ;  Batieborzitz  in  Bohemia ;  many  Saxon  localities.  Splendid  ciystals 
■n  foond  in  BinnenthaL  A  variety  having  a  divergent  fibrous  structure  and  presenting  botry- 
(mal  forma  is  met  with  in  Oomwall ;  at  Raibel ;  and  at  Gtoroldseck  in  Baden. 

AboDiids  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  K  York,  Sullivan 
Co,  oev  Wortsboro',  it  oonstitutes  a  large  part  jof  a  lead  vein  in  millstone  grit,  and  is  occasionally 
't^octabftirons;  in  St.  Lawrence  Co.,  brown  blende  occurs  at  Ooopor's  falls,  in  a  vein  of  carbonate 
p*  time;  it  ICineral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 
ino  sq4  copper  pyrites  traversing  serpentine ;  at  the  Ancram  lead  mine  in  Columbia  Co.,  of 
TeQow  ind  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-yellow 
*7«ib  often  transparent;  with  galena  on  Flat  Creek,* two  miles  south-west  of  Spraker's  Basin. 
f  jv"*  **  Sterling  of  a  6herry-red  color,  with  galena ;  also  yellowish-brown  at  the  Southampton 
tad  minee;  at  Hatfield,  with  galena.  In  K  Hamp.,  at  the  Eaton  lead  mine ;  at  Warren,  a  large 
vem  of  bla^  blende,  In  Jfaine,  at  the  Lubec  lead  mines;  also  at  Bingham,  Dexter,  and  Parsons- 
FLwLi!?  ^^^^"^  yellowish-green  at  Brookfield ;  at  Berlin,  of  a  yellow  color ;  brownish-black  ut 
««wiy,  and  yeUowish-brown  at  Lane's  mine,  Monroe.  In  N,  Jersey,  a  white  varie^  (deiophane 
01  NotUD)  at  Frankliu.  In  Penn.,  at  the  Wheatley  and  Perkiomen  lead  mines,  in  handsome 
crysUDttatloiu;  near  Fiiodensville,  Lehigh  Co.,  a  whUe  waxy  var.  In  Virginia,  at  Walton'tf 
W  mine,  l^suisa  Co^  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Co ,  where  it  occurs 
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crystallized,  or  in  radiated  crjscallisatioiis.  In  JficAt^an,  at  Prinoo  yeio,  Lake  Superior,  abundflnt 
In  Illinois^  near  Rosiclare,  with  galenite  and  calcite;  at  Ka^den'e  diggings,  near  GhUena,  i 
stalactites,  some  6  in.  or  more  through,  and  covered  with  cryst  pyrite,  and  galenite.  In  ^¥isotftisii 
at  Mineral  Point,  in  fine  crystals,  and  many  of  large  size  (B  in.  Uirough,  or  so),  altered  to  smith 
Tonite.    In  TenneaaeSj  at  Haysboro',  near  Nashville. 

Named  blende  because,  while  often  re^mbling  galena,  it  yielded  no  lead,  the  word  in  G^rmas 
meaning  blind  or  deceiving.    Sphaieriie  is  from  ai^aXspif^  treacherous. 

Alt.~Blende  by  oxydation  changes  to  zinc  vitriol  Calamine  (2n'  ^i+ 1^  ^\  smithsoziite  {Z\ 
C),  and  limonite  occur  as  pseudomorphs.  The  sulphate  is  decomposed  by  bi-carboaate  oC  lime 
producing  smithsonite ;  and  the  alkaline  silicates  in  solution,  acting  on  the  sulphate  or  carbonata 
afibrd  BiLicate  of  zinc.  I 

Artif. — Blende  may  be  made  in  crystals  fh>m  a  solution  of  sulphate  containing  some  patrifyin^ 
animal  matter;  in  an  experiment  by  G^ages,  using  oysters  for  the  animal  matter,  the  shells  wei^ 
turned  partly  into  carbonate  of  zinc  and  selenite,  and  some  blende  incrusted  them.  Also  may  b€ 
made  by  subjecting  heated  ozyd  or  silicate  of  zinc  to  vapors  of  sulphur.  j 

BahUte  of  Shepard  (1.  c.)  is  a  wholly  uncrystalline  blende,  with  G. =4*1 28,  containing  iron  aodj 
copper,  and  probably  a  mere  mixture  of  blende  and  other  minerals.  Shepard  says  that  it  occurei 
*'  in  the  upper  decomposed  portion  of  the  Ducktown  copper  lode,  associated  with  melaconite  and 
various  mixtures  of  chaloopyrite,  redruthite,"  etc.  The  specimen  analyzed  by  Mr.  Tyler  for  Pro£ 
Shepard  was  iron-black,  while  Shepard  says  that  the  mineral  is  *'  dark  lead-gray,  with  a  tinge  of 
blue,  not  unlike  some  of  the  ores  of  antimony."  Tyler  obtained  (L  c.)  for  the  composition  of  hii 
spedmen,  S  33-36,  Zn  47-86,  Fo  6-18,  Cu  14-00,  giving  approximately  10  S,  1  Zn,  1  Fe.  2  Cu,  and 
equivalent  to  7  Za  S+Fe  S'+Ou  S,  or  7  of  blende,  with  1  pyrite  and  I  chaloodte  (redruthite). 
Since  6u  (not  Cu)  replaces  Fe  and  the  related  metals  in  (he  sulphids,  the  formula  cannot  be  (Zo, 
Fe,  Cu)  S,  or  that  of  a  cupreous  blende. 

67.  VOLTZTTB.    Yoltzine  IbwmO,  Ann.  d.  M.,  m.  iil  619, 1833.  Oxysulphuret  of  Zinc.   Leber 
blende  Breith,,  J.  pr.  Oh.,  xv.  1838,  B.  H.  Ztg.,  xxiL  26.    Yoltzit  Bamnu,  Handw.,  260,  1841. 

Tn  implanted  spherical  globules ;  structure  thin  curved  lamellar. 

H.=4— 4*5.  (iT.=3"66— 3'81.  Lustre  vitreous  to  greasy;  or  pearly  on 
a  cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or 
subtranslucent 

Var.— G.=3*66  fr.  Rosi^res,  Foumet;  3'691  fir.  Geyer;  3-711  fr.  Marienberg;  8*777  fr.  Own- 
wall  ;  3*804  ft,  Johaniigeorgenstadt 

Oomp. — 4  Zn  S  +  Zn  0=Sulphid  of  zinc  82-73,  oxyd  of  zlno  17*27=100.  Analyses:  I,  Pou^ 
net  (La);  2,  Lindaker  (Vogrs  Min.  Joach.,  175) : 

1.  Rosi^ree  Zn  S  82*92  Zn  0  16*34  9e  1*84  Besiuous  subst.  <r.=l00'10  Fonmet 

2.  Joachimsthal  82'75  17*25=100  Lindaker. 

Pyr.,  etc, — ^B.B.  like  blende.    In  muriatic  add  affords  Aimes  of  sulphuretted  hydrogen. 

Obs. — Occurs  at  Bosi^res,  near  Pont  Gribaud,  in  Puy  de  Dome ;  Klias  mine  near  Joachinistfafll, 
with  galenite,  blende,  native  bismuth,  etc.;  near  Marienberg  (the  kherblende);  Hochmuth  near 
Qeyer ;  Cornwall,  probably  at  Bedrutii ;  at  Bemkastel  on  the  Mosel,  in  pseudomori^s  after 
quartz. 

Named  after  the  French  mining  engineer,  Yoltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  smelting-works  has  been  ^hown  to  be 
blende. 

68.  BBSSITZi.    Tellurailber  O.  Base,  Fogg.,  xriii.  64,  1830.    Sayodmakite  ffvOf  Min.,  i.  187 
1841.    TeUurio  Silver.    Hessit  ^obO,  Grundz.  ^t  Kryst,  49,  1843. 

Orthorhombic,  and  resembling  chalcocite,  Kenngott,  Peters.  Occurring 
planes  0,  /,  i-t,  i4,  m-t,  i-?l,  and  others.  Cleavage  indistinct.  Massive; 
compact  or  fine-grained ;  rarely  coarse-granular. 

H.=2— 3-6.  G.=8-3— 8*6.  Lustre  metallic.  Color  between  lead-grat 
and  steel-gray.     Sectile.     Fracture  even. 

Oomp. — Ag  Te=Te11urium  37*2,  silver  62'8=100.    Silver  sometimes  replaced  in  part  by  gold, 
Analyses:  1,  2,  G.  Rose  (Fogg.,  xviu.  64);  8,  Pete  (ib.,  IviL  647);  4^  Bammelabeig  (4th  SiippU 
3S0): 
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SaTOcBoski,  Altd  Te  36-96  Ag  02*42  Fe  0*34=99*62  Bom. 

"  ^     G.=8*41— 8-666     36*89        62*32  0*60=99-71  Rofle. 

Nagyag  G.=8'31— 8*46     [87*76]       61*66,  An  0-69,  Pe,  Pb,  S,  «r.=100  Peta. 

,  Betzbanja  27*96        64*67  Foroign  sabstanced  16*26=97*88  Bamm. 

Pyr« — In  the  open  tabe  a  &int  white  suUimate  of  teUuroua  add,  whioh  B.B.  fbses  to  colorless 
lobules.  On  oharooal  fnaea  to  a  black  globule ;  this  treated  in  B.F.  preaonta  on  cooling  white 
Bodritic  points  of  silver  on  ita  surface;  with  soda  gives  a  globule  of  silver. 

Obs. — Ooenrs  in  the  SavocUnski  mine,  about  10  versts  from  the  rich  silver  mine  of  Zirianovski, 
1  tho  Altai,  in  Siberia,  in  a  taloose  rock,  with  pyrite,  black  blende,  and  chalcopTrite.  Specimens 
1  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Nagyag  in  Transyl- 
anU,  and  at  Betabanya  in  Hungary ;  Stanislaus  mine,  Calaveras  Co.,  OaL 

Kenngott  examined  crystals  from  Nagyag,  and  Peters,  from  Betsbanya.  Hess  made  the  Altai 
Bineral  rhombohedral.  which  Koksdiarof  does  not  sustain. 

6.^ A.  PsniTBL  (TellursUber  PeU,  Fogg.,  IviL  470;  Tellurgoldsilber  Sduam^  Handb.,  1847. 
hXiAi  HoicL,  Handbi,  1846.)  Differs  from  hesslte  in  gold  replacing  much  of  the  silver.  H.=2'a.. 
T.=&*72— 8*83,  Petz;  9—9*4^  EasteL  Color  between  steel-gray  and  iron-black,  sometimes  with 
^.iTooiDe  tamiab.  Streak  iron-black.  Brittle.  Composition  AuTe-h4^  AgXe,  Peta;  AuTe+8 
jLgTe,  Genth.  Analyses:  1,  Peta  (i  a);  SM^  Qenth  (Am.  J.  Sci.,  n.  xlv.  310);  6,  KuBtel  (ibb, 
B.  H.  Ztg^  1866,  128) : 

1.  Kagyag  Te [34*98]    Ag  46*76    Au  18*26,  Fe,  Pb,  S  (r.^lOO  Beta. 

2.  Stauialans  mine     (})  [82-23]  42*14  26*68=100  Genth. 

8.  Golden  Bute  mine        32*68  41*86  26*60=100*14  Genth. 

4.        *•  "  [34*16]  40-87  24*97=100  Genth. 

6.  Stanlalana  mfaie  86*40?         40*60  24*80=100*80  KusteL 


Oeeors  at  the  localitiea  stated,  with  other  ores  of  tellurium. 


69.  DATiTIMINZiTJU.    Dalemindt  BrtUk.,  B.  H.  Ztg.,  zzL  98,  1862,  zziL  44^  1868. 

Orthorhombic,  and  isomorphoiis  with  chaloocite :  I A  /=116°.    Occur- 
ring  planes  O,  J,  i-t,  2-5,  l-J. 
H. =^2-5.    G. = 7-044r-7-049.  Physical  characters  like  those  of  argentite. 

Compy— Ag  S,  or  same  as  for  argentite,  it  being  the  same  chemical  oompoond  under  aa 
orthortiombic  form. 
Fyr.~8ame  aa  for  argentite. 

Obs.— From  the  Himmel&hrt  mine  near  Freiberg.    Much  resembles  stephanite. 
^ined  from  Dalminzien,  the  ancient  name  of  Freiberg. 
Akanfkite  to  also  orthorhombio  sulphid  of  sflver,  but  of  very  different  anglea 


60.  AOANTBITB.    Akanthit  Kermg.,  Pogg.,  zcr.  462,  1866. 

Orthorhombic.  /A  7=110°  54' ;  Oa  1-1=124°  42' ;  a  :b  :  c=l-4442 : 
1 :  V4523.  Observed  planes :  as  in  f.  77,  with  also  vertical  i-5,  i-2 ;  domes, 
W^J^KHh  H  H  8-i?;  octahedral,  i,  +;  |-5?;  H;  H;  H\  2-8; 

ib< 


I  ^=88°  3'  (obs.)  1  A  1-1=150°  31'  (obs.)  1  A  7  = 
l^;j°  18', It Ai-i=145°  18',  l-I A  H  over i-L=110° 
>*' .  Twins :  composition  parallel  to  l-i.  Crystals 
'Jvuallj  slender- pointed  prisms.  Cleavage  indistinct. 
H.=:2-5  or  under.  G.=7-16-7-33 ;  7-16~7-236, 
from  Freibei^;  7'188— 7-326  from  Joachimsthal. 
Ustre  metdbc.  Color  iron-black  or  like  argentite. 
fracture  uneven,  giving  a  shining  surface.    Sectile. 

Oomp.— Ag  Q,  or  like  argentite.    P.  Weaelaky  obtained  (J.  pr. 
'-^  1ml  487)  from  a  Freiberg  specimen  86-71  silyer,  12*70  sul- 
^^*  a  Joachimsthal  specimen,  87*4  sUver. 
•Tr.-.Same  as  for  argentite. 
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Ob*.— At  JoschimithBl,  with  pjiito,  HrgenHte,  and  calcits,  usoall/  on  qnarti;  also  a.t  tlie  2X1 
neUtirat  ■ii[De,  near  Freiberg  m  Sazonj,  along  with  argentite  end  steplumto.  The  orjrstals  j| 
parallel  with  Uiose  of  stromeyerite  when  l-iU  raade/;  in  that  ease  /a/=110°  36',  and  J'-i  ■■:  \ 
=89"  40' 1  while  in  Blramejerite  these  angloB  are  119°  3b'  andi-l  A  1-1=91''  44';  and  t-srina  il 
compounded  parallel  to  /  in  each.  On  crjst,  see  H.  Dauber,  Ber.  Ak.  Wien,  mix.  €8S.  tI 
prisaia  1-i,  aod  /,  correspond  nearly  in  angle  to  the  twining  form  H  ofchaloocite. 

The  ore  aoaljEed  b;  W.  J.  Taylor,  and  referred  by  him  to  Btromeyerite,  may  belong'   to 
thite,  as  Buggeated  by  Eenngott ;  but  thia  oan  be  made  certain  only  by  aaoertaiitlng  its   crysti 
line  form. 

SI.  OHAIOOOITB.  £b  rude  plambei  ooloris  pt,  G«rm.  Kupfbrgtaserz,  Ajrie^  Interpr.,  46 
lUe.  KoppBi-GiBB  pL,  Cuprum  Titreum,  WalL  383,  IT47.  Cuivre  rltreuz  IV,  Tri,  WaH. 
G09,  lt(3.  Eopparnaho,  Cuprum  Bulphare  mlneralisatum  pt.,  Orotut.,  114,  llbB.  Vitr^m 
Copper,  Sulphoret  of  Copper.  Cuivre  aulfiir^  ly.  EupfergUux  Oerm.  Copper  Qlanco.  Cba 
ooune  Smd,  Tr.,  iL  40S,  1832.  CypHt  GZoot,  Syu.,  1841.  Bedruthite  Skol,  Min.^  J84i 
Kuprein  Breith^  B.  H.  Ztg.,  zxu.  3S,  1863. 
Dtgenit  BrtWl^  Fogg.,  bd.  673,  1M4.     Oarmeoite  £  Balm,  B.  H.  Ztg.,  zzir.  86,  ISftS. 

Orthorhombic.  I A  1=119°  35',  O  A  l-i=120°  57'  j  a:h:  c=l-66T6 
1  :  1*7176.  Observed  planes;  O;  vertical,  /,  i-i,  ii,  t-J,  i-i;  domes,  2-f 
J-i,  14,  f-t,  f-t ;  octahedral,  ^,  J,  1,  4. 

0  A  ^=147'  16'       O  A  f  i=147''  6'        Oa  l-i=135°  52' 

(?aJ=186   2J        OA2-i=117    16     i-s  A  i-J=120  25 

O  A  1=117    24        t?Afif=:124   30        1  A  1,  raac.,=126  56f 


Bristol,  Ot 


Briatol,  Ct 


BriBtol,Ot. 


Cleavage :  /,  indistinct.  Twins :  (1)  composition-face  /,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-face  |-t,  a  cruci 
form  twin  (f.  80),  crossing  at  angles  of  111°  and  69° ;  (3)  (f.  81),  aycmcifonu 
twin,  having  O  and  /of  one  crystal  parallel  respectively  to  m  and  O  of  the 
other ;  (4)  c-face  (.  Also  massive,  structure  granular,  or  compact  and  im- 
palpable. 

H.=2-5— 3.  G.=5-5— 5-8;  5-7022  Thomson.  Lnstre  metallic.  Coliw 
and  streak  blacldsh  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp,— €u  8=8nlphur  SOU,  oopper  19-8=100.  AnalyaeHr  1,  Ullmann  (Byst  tab.  UebaH 
:43)',  3,  B,  Scheerer  (Ft^g.,  IzT.  290)1  4,  Sohnabel  (Bamm.  4th  Sjpp.,  121];  6,  a  Be<dil  (Am.  J. 
Sci.,  IL  ziv.  Bl);  6,  7,  Wil<3yns^  (Bamm.,  fith  SnppL,  161,  and  Min.  Ch.,  997);  B,  P.  O^M 
(private  contrit.) : 

8  On  Fe 

1.  aegen 

2.  Telknur 
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.  s 

Cu 

X  TBOemark,  Korwaj,  a=r5*521 
1  Siegen,  mostvie 
5.  MtCbtini 
ft.  Chili 

7.  MoDtagone^  Taaoany 

8.  Biistol,  Ct 

20-36 
21*50 
20-50 
21-81 
21*90 
20-26 

79-12 
74-73 
76-54 
74-71 
71-31 
79-42 

F6 

0*28=99-76  Scheerer. 
1-26,  Si  2*00=99-49  SobnabeL 
I -75=98-70  $eohl 
8-38=9y-86  WUczynsky. 
6*49=99*70  Bammelsberg. 
0  33,  Ag  0-11  =  100*12  Collier. 

PyTi,  etc— Yields  nothing  volatilo  in  the  closed  tube.  In  the  open  tube  gives  off  sulpharooi 
ftiznes  RB.  on  charcoal  melts  to  a  globule,  which  boils  with  spirting:  with  soda  is  reduced  to 
icetallic  copper.    >oluble  in  nitric  add. 

Obf^— Cornwall  affords  splendid  crystals  where  it  occurs  in  veins  and  beds  with  other  ores  of 
ccpper,  and  especially  near  St.  JusL  It  occurs  also  at  Fassnetbum  in  HaddiDgtonshlre,  in  Ayr- 
shire, and  in  fW  Island,  Scotland.  The  compact  and  massiye  varieties  occur  in  Siberia,  Hesse, 
^^axooy,  the  Bannat,  etc.;  Mt  Catini  mines  in  Tuscany;  Mexico,  Peru,  Bolivia,  ChilL  Near 
Angina,  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

&  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simsbory  and 
Cbechire,  Conn.;   also  at  8chuyler*s  mines,  N.  J.    Bristol,  Conn.,  affords  large  and  brilliani 
crystals,  t  79-81 ;  fig.  80,  a  crystal,  with  its  striae  and  irregularities,  compounded  by  two 
different  methods.    Ajaothier  crystal  has  a  small  octahedral  plane  situated  obliquely  upon  the 
'jOeTsedion  of  1,  i,  and  adjoining  the  brachydiagonal  section,  which  is  probably  the  plane  }-2. 
2-^  ^  2-f  in  the  Bristol  crystals =125°  43'.    In  Virginia,  in  the  United  States  copper  mine  district 
Blue  Ridge,  Orange  Co.    Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monocacey, 
vith  chalcopyrite^    In  Arizona,  near  La  Paz;  in  N.  W.  Sononk    In  Nevada,  in  Washoe,  Hum- 
boldt, Church  and  Nye  Cos. 

The  ArgaU  en  epia  or  Otnvre  apki/orme  of  Hauy,  which  is  merely  vegetable  matter  impregnated 
vi^  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  Ouprdne,  Broithaupt  separates  the  larger  part  of  the  specimens,  referred  to  * 
chakodte,  on  the  ground  alleged  that  they  are  hexagoncU  instead  of  orthorhombic,  and  have  a  Jower 
spedik  gravity.  He  gives  for  the  angle  between  the  base  and  a  pyramidal  face  1 H*'  53'  approzi- 
i&ateljf  and  G.=5*5— 5-686  of  the  mineral  from  12  different  localities.  He  cites  Scheerer's  two 
analyses  above  of  the  Tellemark  mineral.  Other  localities  mentioned  are  Kongsberg  in  Norway , 
near  Freiberg,  Sadisdorf^  Deutsch-Neudorf^  in  Saxony ;  Schmiedeberg  in  Silesia ;  Hettstedt  and 
Saagerbausen  in  Tburingia;  near  Siegen ;  Mt  Catini  in  Tuscany ;  Bosgolovsk  in  Siberia;  Eargar 
liosic  Steppes  in  Orenberg;  ComwaU;  JBUeonora  and  Ulrique  in  Mexico;  West  Coast  of  Africa. 
BreiUiaQpt  is  certainly  in  error  with  regard  to  the  ComwaU  mineral,  as  the  measurements  of 
PliiUipa  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conduaively  prove ;  and 
proUbly  in  error  throughout. 

Beodant's  name,  cfto/conne,  has  priority.  We  change  the  termination  ine,  which  ought  to  be 
out  of  the  science,  and  substitute  c  for  «.  Chaicite  (j^aA«iric  in  Greek),  Aristotle^s  name  for  the 
Qoamoa  ore  of  Cyprus,  cannot  be  employed  in  modern  mineralogy,  because  it  has  the  same  pro- 
nunaatioa  witb  aUcUe.  But  with  the  added  syllable,  used  above,  this  objection  does  not  hold, 
^•oreover,  \h»  word  thus  altered  does  not  imply  an  identity  of  the  species  wiUi  that  of  Cyprus^ 
aboQt  which  there  is  yet  much  doubt. 
AIL— Oocnrs  altered  to  chalcopyrite,  bomite,  oovellite,  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  resulting  from  the  altera- 
tuo.  (A)  IHgeiUit  of  Breithaupt  (L  a)  is  probably  a  mineral  of  this  kind.  Plattner  obtained  B.B.. 
I*r2  of  oopper  and  0'24  of  silver,  whence  the  formula  ^  S  +  2  6u  b',  making  it  a  compound  of 
I  cU]oocite+2  oovellite.  Localities  mentioned  are  Sangerhausen  in  Tburingia;  Szaska  in  Tran- 
ijlrania;  in  the  Government  of  Orenburg;  Platten  in  Bohemia;  Angola,  W.  Coast  of  Africa; 
Cliili,  with  caproplumbite. 

(fi)  OamkBtuie  of  Hahn  (I  c.),  from  Carmen  island,  in  the  Gulf  of  California,  approaches  digenite. 
It  is  an  impure  cbalcodte,  containing  visibly,  as  the  author  finds  after  personal  examination,  much 
coreDite.  Hahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
^  and  the  other  not ;  and  the  former  was  then  analyzed,  and  the  oomposition  obtained  given  as 
^of  onrmenite;  it  was  8  *i6*22,  Sb  0*97,  Cu  71*30,  Fe  1-37,  Ag  005,  gangue  0-77  =  100-68^ 
^■)n«8ponding  to  1  chaloocite+ 1  covellite. 

(C)  Habsisite  of  Shepard  (Bep.  on  Canton  Mine,  cited  in  Am.  J.  Sci.,  IL  xxii.  266  and  Prat; 
^  J.  Sd.  IL  xxiii  40»),  from  Canton  mine,  Georgia,  and  later  found  at  the  Polk  Co.  copper 
^i^  iu  East  Tennessee,  is  chalcooite  with  the  doavage  of  galena,  and,  as  Genth  ht^A  proved,  is 
pccodomorpboiui  after  galena.  Genth's  many  analyses  of  the  Tennessee  mineral  (Am.  J.  Scl  IL 
^Qiil  194)  show  a  variation  in  composition  from  tliat  of  chalcocite  to  that  of  a  mixture  with  2  ' 
{k  a  of  galena.  Unaltered  galena  has  been  observed  within  crystals  of  harrisite  both  at  the 
Ueorgia  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish-black.  As  Gentb 
^'iMirres.  it  is  related  to  the  so-called  cuprcpiumhit§  (p.  42). 
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ArtifL — ^The  double  sulphate  of  copper  and  iron,  in  ciurbonatect  water  oouUUniog  gutresd) 
animal  matter,  afforded  Oages  malachite,  aelenite,  axid  some  dialcocite. 

62.  BTROMEmSBJUSB*  Silberkupferglaiiz  BauBm.  A  Shrmu,  GeL  Ans.  Gott,  VL  1249,  181 
Argent  et  ouivre  BulAir^  Bournon,  Cat,  2t2,  1817.  Sulphuret  of  SQyer  and  Copper.  JLrgeut 
erous  Sulphnret  of  Copper.  Ouivre  sulfUr^  aigentifl^  jFV.  Stromeyerine  Beud^  Tr^  it  41 
1832.    Stromejerite  siup.,  a  211,  1835. 

Orthorhombic:  i8omorphouBwithclial'».ocite.  Za/=119®85'.  Observe 
planes  0,  w,  H  i;  <?AJ=154^  16',  OAfi=165^7'.  Also  massm 
oompact. 

Il.=2'5— 3.  G.=6"2— 6'3.  Lustre  metallic.  Color  dark  steel-graj 
Streak  sliiniDg.     Fracture  subconchoidal. 

Oomp.— {Ag  6u)  S,  or  Ag  S + 6u  S=Sulphurl6'8,  silver  63*1,  copper  31*1 = 100.  Analjsea :  1 
W.  J.  Tajrlor  (Proa  Aa  Philad.,  Nov.,  1859) ;  2,  Stromejer  (Sohw.  J.,  zix.  325) ;  3,  Sander  (Pogg 
iL  813) ;  4 — 7,  Boniejko  (Ann.  d.  M.,  lY.  ill  9) ;  8,  9,  P.  Collier  (private  contrib.) : 


1.  Oopiapo 

2.  Schlangenberg,  Siberia 

3.  Budelstadt,  Silesia 

4.  a  Pedro,  Chili 

5.  Catemo, 

6.  " 

7.  " 

8.  Arisona 
9. 


tt 


M 


8  Ag  Cu  Fe 

1636  69-59  11*12  2-86rr99*92  Tavlor. 

15-782  52-272  30*478  0-333=98*865  Stromejer. 

15-92  52-71  30-95  0*24=99-82  Sander. 

17-83  28*78  5338  =100  Domeyka 

19-93  24-04  53-94  2  09=100  Domeyko. 

20-53  16-58  60-58  231=100  Domeyko. 

21-41  12-08  63*96  2'53=100  Domejka 

19-44  14*05  64-02  0-48,  Hg  1*30=99-29  CoDier. 

19*41  7-42  72-73  0-33=99*89  Collier. 


Domeyko's  analyses  indicate  a  large  proportion  of  the  copper  sulphid,  Na  4  containing,  akog 
with  Ag  S,  as  Rammelsberg  shows  (Min.  Chem^  54X9ett8;5,  66uS;6,46aS;7,  ZBub 
Taylor's  analysis  corresponds  to  (Ag,  €%  Fe)  S. 

Pyr.,  eto. — Fuses,  but  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphuroiti 
fhmes.  B.B.  on  charcoal  in  O.F.  fiises  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.    Soluble  in  niinc  acid. 

Obai— Found  associated  with  (^oopyrite  at  Schlangenberg,  near  Kolyvan  in  Siberia ;  at  Bu- 
delstadt, Silesia ;  also  in  Chili ;  at  Combavalla  in  Peru ;  at  Heintselman  mine  in  Ariaona. 

Named  after  Stromeyer,  by  whom  the  mineral  was  first  analysed  and  established. 

63.  STBRMBBROTTB.  Baid,,  Trans.  Boy.  Soo,  Ed.,  1827,  and  Brewst  J.,  vii.  24S.    . 

82  Orthorhombic.  /a/=119°  30',  0  A  l-i=124^  49',, 

B.  &  M.;  a:J:o=l-4379:l  :1-7145.  C?Al=l 
pnl2r,  C>  A  2=106°  43',  (9a2-J=120°  48'.  Striae 
i-^  of  0  macrodia^onal,  of  sides  horizontal.  Cleava^; 
basal  highly  eminent.  Commonly  in  implanted  crystals,  forming  rose-like  < 
or  fan-like  aggregations.     Sometimes  compound  parallel  to  /.  I 

H.=l— 1-6.  G'.=4-215.  Lustre  of  0  brightly  metallic.  Color  pinch- 
beck-brown, occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  black. 
Opaque.  Thin  laminsa  flexible ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foiL     Leaves  traces  on  paper  like  plumbago. 

Oomp.^Ag  S+8  F^  S+Fe  S*=4  (i  Ag+f  Fe)  S+Fe  S'=Sulphur  30-4^  sDver  34-2,  iron  36;4 
=  100.  Batio  of  sulphur,  iron,  and  ailver  more  exactly  6:4:1.  Analysis  by  2Sppe  (PQggi  z^i^ 
180): 

Sulphur  30-0       Silver  33*2        Iron  36-0=99*2. 

Pyr^  etc — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and  fuM 
to  a  magnetio  gk>bule,  the  surface  of  which  shova  separated  metallic  silver.    The  washed  mis 
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nl,  tmfeed  with  the  fluxesy  gives  reaction  for  iron ;  on  charcoal  yields  a  globule  of  metallic  sill  er 
krfable  in  aqna-regia  with  separation  of  sulphur  and  chlorid  of  BUver. 

Obs. — ^Oocors  with  ores  of  sUver,  particularly  pyrargyrite  and  stepbanite,  at  Joachimstbal  in 
k)hemia,  and  Johanngeorgenstadt  in  Saxony.    Named  after  Count  Casper  Sternberg  of  Prague. 

The  FksibU  sUvtr  ore  ( Argent  nulfure  flsjSiM  Bourn.,  Biegsanier  Stiberglara)  from  Himmelaf  ursf 
nioe.  near  Freiberg,  is  referred  here.  Aooording  to  Brooke  &  Miller  the  figure  by  Phillips  is  a 
tistorted  figure  of  argentite. 

The  angien  of  stombergitei  above  given,  are  from  very  perfect  crystals  in  Mr.  Brooke's  colleo- 
ioo,  whidi  were  formerly  in  the  possession  of  Count  Bournon  (B.  i  M.,  p.  180).  The  plane  2-i  is 
nthe  edge  of  0Ai4;  and  besides  this,  there  is  another  10-i,  represented  by  these  authors,  with 
ilso  the  macrodome  ^  and  the  pyramid  2-2. 

64.  CINNABAR.  KiwtSSapgs  {ft.  Bpeiu)  Theophr.  *Afi/ifov  JHoacor,  Minium  VHbrw),^  PUn.  Minium 
natiynm,  ^erm.  Bergiinober,  Agric^  Interpr.,  466,  1546.  Cinnabar;  Sulphuret  of  Mercuiy. 
Qnnober,  Scfawelelqiiecksilber,  Merkur-Blende,  Germ, 

Rhombohedral.  ^AJS=92°  36',ifAO=127^  6' ;  a=l-1448.  Observed 
planes :  rhombohedrons,  i,  i,  |,  |,  J,  f ,  f  i?,  J,  i,  ^,  2,  ^,  4,  *, Y,  8,  -4, 
-^5  -2,  -1^,  -^,  -t,  -I,  -:j.,  -^,  -J.;  pyramids,  22,  62;  scalenohedron  |^; 
and  also  O,  I,  Also  granular,  massive;  sometimes  forming  superficial 
coatings. 

<?Ai=U6°  32'  f  Af =101*^  68'  8=< 

0 A  1=138  36  |Af=110     6 

Oa|=133   U  0  a  1=90 

Oa2=110  43  /A 7=120 
Oa2=  71  48 


Cleavage:  Z,  very  perfect.    Twins:  composition- 
face  0. 

H.=:2— 2.5.     G.=8-998,  a  cleavable  variety  from  I  ^ 

Xeumarktel-     Lustre  adamantine,  inclining  to  metal-   V         / — z 
' -    -  -         ieties.     ^r5^^ 


tie  when  dark  colored,  and  to  dull  in  friable  varieties 

Color  cochineal-red,  often  inclining  to  brownish-red 

and  lead-gray.     Streak  scarlet,  subtransparent,  opaque.     Fracture  subcon 

dioidal,  uneven.   Sectile.   Polarization  circular.    Ordinary  refraction  2-85^ 

tttraordinary  8'201,  Descl. 

▼*r«— L  Ordinary:  either  (a)  crystaUiged;  (l)  maeeive,  granular,  or  ocmpact,  bright  red  to 
i^d^iah^rown  in  color ;  (c)  ecirthy  and  bright  red. 

2.  Hepatie  (Quecksilberleberers  and  Quecksilberbranderz,  Germ.j  Inflammable  cinnabar^  of  a 
lirer-brotm  oc^or,  with  sometimes  a  brownish  streak,  occasionallj  slaty  in  structure,  though  com* 
ontlj  granolar  or  compact.  Cinnabar  mixed  with  an  organic  substance  called  idriaiine  (q.  y.) 
wconatldria. 
The  eoraBiners  of  Tdria  is  a  curved  lamellar  variety  of  hepatic  cinnabar. 
Oomp,— Hg  S  (or  Hg*  S*)=Sulphur  13*8,  quicksilver  86-2= 100.  Sometimes  impure  from 
diy,  0^  of  iron,  bitumen.  Analyses  :  1,  2,  Klaproth  (Beitr.,  iv.  14) ;  3,  John  ( John^s  Ch.  XJnL, 
j- ^2);  i,  5,  Schnabel  (Bamm.,  4th  Suppl,  269);  6,  A.  Bealey  (J.  Ch.  Soc.,  iv.);  7,  Klaproth 
lB«fr^iT.24): 

S  Hg 

14-26    86-00=99'26  Elaproth. 
14*75    84*50=99-25  Klaproth. 

17-6      78-4^  Fe  1*7,  'M  0*7,  Ca  1*3,  Un  0*2=100  John. 
13*67    86*79=100-46  Schnabel 
18-78    84-55,  gangue  1-02=99-35  Schnabel 
11-38    69*36,  Fe  1-23,  Ca  140,  Xl  0-61,  %  0*49.  Si  1430  Bealey. 
18*76    81*80,  Pe  0-2,  ^  0*55,  Cu  002,  Si  0*66,  0  3*3=99*27  Klaproth. 

Pyr,r^Iti  the  doeed  tube  a  black  sublimate.  Careftilly  heated  in  the  open  tube  gives  sulphur 
ll^  fumes  and  metallic  merouzy,  condensiug  in  minute  globules  on  the  cold  walls  of  the  tube. 
»  A  on  cfaarooal  wholly  volatile  if  pure. 

Obs.«.(SnQa],if  oocors  in  beds  in  slate  rocks  and  shales,  and  rarely  in  granite  or  porphyry.    1 


1.  Ifeiunarktel 
!•  Japan 

a.   " 

4  Westphalia 
K.  Wetztar 
^  OaUfonda 
1.  Idria,  hepaUe 
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has  been  obBerved  in  yeins,  with  ores  of  iron.    The  Idris  mines  are  in  the  Carboniferons  fi 
tion ;  those  of  New  Almadeii,  California,  in  partiallj  altered  Cretaceous  or  Tertiary  beds. 

Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfsteln  in  the  PalatinatBi 
also  in  Japan,  Mexico,  and  Brazil  Tlie  most  important  European  beds  of  this  ore  are  at  Alnuuli 
in  Spain,  and  at  Idria  in  Garniola,  where  it  is  usually  massive.  It  occurs  at  Reichenau  in  U; 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvama ;  in  gray wacke  at  Win 
Kappel  in  Carinthia ;  at  Neumarktel  in  Camiola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hnngaiyl 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan ;  SanOnofre  and  elsewhere  in  Mexico;^ 
at  Huanca  Yelica  in  Southern  Peru,  abundant ;  in  the  Provinces  of  Coquimbo ;  Copiapo  in  Chili^ 
forming  extensive  mines  in  California,  in  the  coast  ranges  at  different  points  from  Clear  lake  in  t^ 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  south,  the  priap* 
dpal  mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Qara  Co.,  about  60  a- 
S.S.E.  of  San  Frandsco.    Also  in  Idaho,  in  limestone,  abundant 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  sublimatiaEL 
When  pure  it  is  identical  with  the  manufactured  vemii/ion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Ber.  Ak.  Wien,  vL  63. 

The  name  Cinnabar  is  supposed  to  come  from  ludia,  where  it  is  applied  to  the  red  resin,  drag- 
em's  blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar ;  he  speaks  of  its  affordmg 
quicksilver.  The  Latin  name  of  dnnabar,  mintam,  is  now  given  to  red  lead^  a  substance  which 
was  early  used  for  adulterating  dnnabar,  and  so  got  at  last  the  name.  It  has  been  said  (Kii^  oc 
Precious  Stones)  that  the  word  mine  (miniera,  ItaL)  and  mineral  come  firom  the  Latin  for  qoicksilTer 
mine,  miniaria  (Fodina  miniaria). 

65.  TXEMANNITS.    Selenquecksilber  Marx,  Schw.  J.  liv.  223, 1828.    Selenid  of  Mercuiy 

Selenmercur,  Tiemannit,  Kavmann,  Min.,  425, 1866. 

Massive ;  compact  granular.     Cleavae^e  none. 

H.=2-5.  Q.  =  7-l-7-37,  Clausthal;  7-274:,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp. — Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mercury  '71*6=100;  but  tlM 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  24-8,  mercury  76*2=100.  Anal.  4  gives  Hg* 
Se^  Analyses:  I,  2,  Korl  (B.  H.  Ztg.,  1862);  3,  Bammelsberg  (Fogg.,  IxxxviiL  39);  i 
Schultz  (Bamm.  Min.  Ch.,  lulO): 

Hg 

65*52,  quartz  10-2^=99-67  KerL 
72-26,       "        2*86=99*74  KerL 
74*5=100  (quartz  excluded)  Ramm. 
74-02=98-33  Schultz. 

• 

Pirr. — Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  blade  sub* 
limate,  wA)  the  upper  edge  reddish-brown;  with  soda  a  subllmace  of  metallic  mercury.  In  the 
open  i\i^.%:  etn.ts  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  while  sclenate  of  mercury,  the  latter  sometimes  fhsing  into  drops.  On  charcoal  volatilizes, 
coloring  the  outer  flume  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs.— Occurs  with  chalcopyrite  near  Zorge  in  the  Harz ;  at  Tilkerode ;  near  daosthal ;  in 
California,  in  the  vicinity  of  Clear  lake.    Named  after  the  discoverer,  Tiemann. 

Jl,  Onofritb  of  Haidmger  {Selenachwe/elqueckeilber  H.  Bose,  Merkorglanz  Breith.,  Char.,  1832\ 
from  San  Onofre,  Mexioo,  first  made  known  by  Del  Bio,  is  either  a  compound  or  mixture  of  selenid 
and  sulphid  of  copper.  H.  Bose  obtained  (Pogg.,  xlvu  316,  1839)  Se  6-49,  S  10*30,  Hg  81-63=: 
98'  1 2,  corresponding  to  Hg  Se  +  4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  odor,  shia* 
ing  when  rubbed.    Q.=6*5d,  Del  Bio;  powder  soils. 

66,  MILLBRITE.  Haarkies  (as  a  var.  of  SchwefeUdes)  Wem.,  Bergm.  J.,  383,  1789 ;  {tr, 
Johanng.)  Hoffmann,  id.,  176,  1791.  Per  sulfure  capillaire  (as  a  var.  of  Pyrite)  K,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nickel  Klapr^  Beitr.,  v.  231,  1810.  Schwefehiickel  Berz,\  Arf- 
vedson,  A.C.  H.  Stockh.,  1822,  427.  Nickelkies  Germ.  Sulphuret  of  Nickel  Nickel  sulAir^ /)* 
Harkise  Beud,,  Tr.,  IL  400,  1832.  Capillose  Chapman,  Min.,  186, 1843.  Millerit  JSTotd,  ^alldb. 
661,  1846.    Trichopyiit  Olock,  Syn.,  43,  1847. 

Khombohedral.  JiAli=14A°  8',  Miller.  a= 0-32955.  Observed 
planes  :  rhonibohedral  H,  —1,  i,  — i,  —3;  prismatic  /,  t-2,  t-|;  jBa/= 
UO^  50',  /A 3=138^  4r,  iAi=161°  22',  (?A^=159^  10'. 


So 

S 

1.  Zorge 

21-27 

0-36 

2.      " 

2406 

0*12 

3.      " 

26*6 

4.  Tilkerode 

23*61 

0*70 
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Cleavage :  rhombohedral,  perfect.  UBual  in  capillary  crystals.  Barely 
n  columnar  tufted  coatings,  partly  semi-globular  and  radiated. 

EL=3— 3-5.  Q.=  4-6— 5-65;  5-65  tr.  Saalfeld,  Ramm.;  4-601,  fr.  Jo- 
^•liimsthal,  Kenn^ott.  Lustre  metallic.  Color  brass  yellow,  inclining  to 
»ronze-yellow,  with  often  a  gray  iridescent  tarnisn.  Streak  bright. 
Jrittle. 

Ooiiip.~H!  S=Si]Iphiir  35*1,  nickel  64*9=100.  Analyses:  1,  ArfVedson  (Aa  H.  StO(^  1822, 
1*^1);  3,  Bammelsberg  (Ist  SuppL,  6t) ;  S,  Genth  (Am.  J.  ScL,  IL  xzziiL  195) : 

S         Ni       Co      Fe       Ou 

1.  34-26    64-36 =9861  ArfVedson. 

2.  Saolfeld  35*79    61-34  1-73     1-14=100  Ramm. 

3.  Gap  mine,  Fa.  85-14    63-08    0*58    0*40    0*87,  gaugue  0-28=100-35  a. 

A  partij  altered  mfllerite  afforded  Genth  (L  c.)  S  33-60,  Ni,  Go  59-96,  Fe  1-32,  Ou  4*63,  gangne 
m=100-05. 

Pyr.,  etc — ^In  the  open  tabe  sulphurous  fUmcs.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  giyea  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  B.F. 
from  reduced  metallic  nickel  On  charcoal  in  B.F.  the  roasted  mineral  ^es  a  coherent  metallio 
m&?a.  attractable  b/  the  magnet  Most  varietiea  also  show  traoes  of  copper,  cobalt,  and  iron  with 
the  duxes. 

Obi^— Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Joachimsthal  in  Bohemia;  Johaungeorgenstadt ;  Przibram;  Biecholsdorf;  Andreasburg;  Him- 
milfahrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall,  and  other  places.  Near  Mer- 
ttTT  Tfdvil,  at  Dowbda,  it  is  found  in  re^ilar  orystids,  occupying  cavities  in  nodules  of  spathic 
imiL 

Occurs  at  the  Sterling  mine,  Antwerp,  N.  Y.,  in  capillary  crystals  with  spathic  iron ;  the  largest 
crystal  jet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  millerite  (Am.  J.  Sd.  XL  ix.  287) ;  in  Lancaster  Co.,  Pa.,  at 
&ap  mine,  with  pyrrfaotice,  where  it  occurs  in  coatings  of  a  radiated  fibrous  structure,  from  a  line 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystals,  or  tufts  of  radiated  needles. 

The  capQlary  pyrites  {Hiaarkies)  of  Werner  was  true  mUierite,  fVom  Johanngeorgenstadi,  accord- 
ing to  Hofi&nan  (Min.,  iv.  168,  18  L  7).  But  capillary  pyrite  and  marcasite  have  sometimes  gone  bv 
tbe  aaiDB  name. 

67.TROIXJTB.    Fyrrhotite  pt    Protosulphid  of  iron.    Sulphid  of  iron  of  Meteorites.    TroiUI 

SaicL,  Ber.  Ak.  Wien,  xlviL  288, 1863. 

Resembles  pyirhotite.     Observed  only  massive. 

H.==4-0.  G.=4-75-4-82 ;  4-787,  fr.  Seelaagen,  Eamm. ;  4-817,  fr.  Sevier 
Co.,  Ramm. ;  4*75,  fr.  KnoxviUe,  Smith.     Color  tomback-brown.     Streak 

black. 

?«ttp.-Fe  S  (or  Fe*  S')=Snlphur  36-36,  iron  63-64=100.  It  thus  diflfers  from  pyrrhotate  in 
^gatroe  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  Sd.,  II.  xix.  156);  2,  Bammelsberg 
."«gn  Ixriv.  63);  8,  4,  id.  (ib.,  oxxL  366): 

8  Fe  ITi        On 

I  Eaoxville,  Tenn.  35-67  62-38  0-32  W.,  Si  0-56,  Cu  0-08=98-91  Smith. 

J-Seelasgen  37*16  62-84  — =100*  Bamm. 

S-  Sovier  Co.,  Tenn.  85*39  62-65  1'96>>  —=100  Bamm. 

*  "  **  86-64  61-80  1-56*  — =loO  Bamm. 

*  Exduding  impurities.    ^  With  some  oobalt 

^•j  •tc*— Same  as  for  pyrrhotite. 

Obi^—Almost  all  iron  meteorites  oontain  this  sulphld  of  iron  in  nodules  disseminated  more  oi 
«•  sparioglj  through  the  mass. 

M^  '^  Dominico  TroOi,  who,  In  1766,  described  a  meteorite  that  fell  that  year  at  AJIiaretQ 
?  ^o^pDa,  and  which  contains  this  species.  The  meteorite  resembles  much  that  of  Weston, 
waiL,  iQ  geneml  appearance 
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68.  PTBBHOTXTB.  Yatteokies,  Fjiit^a  faaosL,  IGnera  hepataca)  pt,  WaU^  IOil,  a09i,  31 
1747.  PTrites  en  prifimes  hexagonoles  Font,  Cat.  1772 ;  Bourn,  de  Lisle*!  Crist,  uL  243,  17:; 
ICagnetischer-Kies  Wem.,  Bergm.  J.,  383,  1789.  Magnetic  F^tes  Kinoan^  1796.  Magnet 
Sulphuret  of  iron.  Magnetkies  Oerm.  Fer  sulfur^  magn^tique  fV.  Leberkies  pU  Gen 
Leberkies  LeonfLj  Handb^  665,  1826.  Leberkise  Beud.,  Tr.,  ii.  404,  1832.  Magnetopyn 
OJocker,  Grandr.,  1839.    Pyrrotin  pt,  Magnetischer  Pyrrotin,  BreUh.,  J.  pr.  Ch.,  iv.  %^,  183^ 


Hexagonal     0  A  1=135'' 8';  a=0-862.     Observed  planes:  0, 
1-2,  2-2,  i-2. 

O  A  l=90^  0  A  2-2=119°  53'. 

(9  A  2=116    28'.        2  A    2=126    52'. 


h 


1  A  1=138°  48'. 
I A  7=120. 


84 


Cleavage :   (?,  perfect ;  I^  less  so.    Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3'5— 4-5.     G.=4-4— 4-68.     Lustre  metal- 
lic.    Color  between  bronze-yellow  and  copper- 
red,  and  subject  to^:«peedv  tarnish.     Streak  dark 
grayish-blacK.    Brittle.    IJ^f agnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  ijot  affecting  an  ordinarj 
needle. 

Var. — 1.  Ordinary.  G.  fir.  Kongaberg,  4*584  Kenngott;  fir.  Bodenmais,  4*546  Schaffgotocli ;  fr. 
Harzburg,  4*580  Bamm.;  fi>.  Xalastoc,  Mexico,  4-564  Ramm.;  fr.  Trumbull,  Ct,  4 '640  Ramoi. 

2.  Niccoli/erous.   G.  of  ElefVa,  4*674  Ben  ;  of  Hilsen,  4577  Ramm ;  of  Gap  mine  4*543  Ramm. 

Oomp — (1)  Mostly  Pe^  S''=6  Fe  8  +  Pe  S'=8ulphur  39-6,  iron  60*5=:  00;  but  varying 
to  Fo"  S*=:7  Fe  S+Fe  S',  Fe"  S"=8  Fe  S  -•  Fe  S^  Fe"  S"=9  Fe  ij+Fe  8\  The  species  is  i^ 
morphous  with  Od  S  (greenockite),  and  Frankenheim  wrote  the  formula  Fe  S ;  yet  no  catTe 
pyrrbotite,  except  that  of  meteorites  {iraiUte),  gives  this  composition.  Berzelius  found  that  tm 
heating  pyrite  it  was  reduced  to  Fe^  S",  and  not  to  Fe  S.  Rammelsberg  obtained  in  the  same  wl/ 
Fe^  8^  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviiL  183,  209);  2,  3,  Plattner  (Fogg.,  xlviL  369);  4,  5, 
Berthier  (Ann.  d.  M.,  IIL  xL  499);  6,  H.  Rose  (Pogg.,  xlvil);  7,  Schafigotsch  (Pogg.,  L  633);  is 
btromeyer  (La): 

1.  Harz    2.  Brazil    8.  Fahlun    4.  Sitton    5.  8itten    6.  Bodenm.    7.  Bavaria    8.  Bai^gee 
Sulphur     40*15  4043  40*22  39*0  4' '-2  38*78  [89*41]  43*63 

Iron  59-85  59*68  59*72  61*0  59*8  6u*52  60*59  56*37 


1 00-00  8t  10006  P.     99-94  P.     1 000  B.      100*0  B. 

>  With  0*89  8Uea=100'19. 


•R. 


100  ech. 


100  St 


Rammelsberg  found  (Pogg.,  cxxi.  337)  in  the  P.  of  Harzburg,  Fe  60*00—60  83,  G.=4-58,'  of 
Trumbull,  Ct,  61*03  (mean  of  8  anaL),  G.=4*64;  Harz  (Treseburg,  same  as  anal.  1  above),  Fe 
69*21,  G.=4*513.  For  other  analyses,  see  Middleton,  PhiL  Mag.,  UL  xxviiL  352;  Baumert,  Verb, 
nat  Ver.,  Bonn,  xiv  Ixxzv. ;  N.  de  Leuditenberg,  BuU.  Ac.  St  Pet,  viL  408. 

Analyses  of  niccoliferous  pyrrhotites:  1,  Berzelius  (Jahresb.,  xxi,  184);  2,  Scheerer  (Fogg<. 
Iviii.  318);  3,  Rammelsberg  (Min.  Ch.,  113);  4,  5,  6,  id.  (Pogg.,  cxxL  361): 


s 

Fe 

Ni 

Co 

38-09 

57*64 

3-04 

0*09 

,  Mn  0*22,  Cu  n-46=99*53  Ben. 

40*46 

56*03 

2*80 

,  Cu  0*40, =99*69  Scheerer. 

39*95 

58*90 

2*60 

-=101*45  Ramm. 

40*03 

56*96 

3*86 

-=99*85  Ramm.,  G.=about  4*7. 

40*27] 

56-57 

3*16 

=100  Ramm. 

38*59' 

55*82 

5*59 

=100  Ramm. 

1.  Klefva 

2.  Modum 

3.  ? 
^  Horbach 

5.  Hilsen 

6.  Gap  Mine,  Pa. 

Streoker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snanim  in  Norway  (B.  H.  Ztg.,  xril  S04| 

Pyr.,  etc. — Unchimged  in  the  closed  tube.   In  the  open  tube  gives  sulphurous  acid.    On  cfatf* 

coal  in  R.F.  fuses  to  a  black  magnetic  mass ;  in  O.F.  is  converted  into  red  oxyd,  which  wIthfluzM 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nidcel  tM 

(.•obalt    Decomposed  by  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 
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flit  Kkmgsberg^  Modum,  Snaram  Hilsen,  in  Norway :  Elefra  in  Sweden ;  Andreas- 
berg  and  Treaebni^  Bm ;  ^denmais  in  BaTaria ;  Breitenbrunn,  Fahlan,  Joachimsthal,  N.  Ta- 
piak ;  Mlnaa  Gefaes  in  Spain,  in  large  tabular  crjrstals ;  the  lavas  of  YesuTlas ;  Cornwall ;  Appin 
in  ArgTieahirB. 

In  N.  America,  in  Vermont,  at  Stafford,  Oorinth,  and  Shrewsbury;  in  many  parts  of  Massacbn- 
seftts;  in  Ooimecticut»  in  Trombnll  with  topaz,  in  Monroe,  and  elsewhere ;  in  N.  York,  1^  m.  N. 
of  Port  fl^nrji  Bseez  Oa ;  near  Katund  Bridge  in  Biana,  Lewis  Ck). ;  at  0*Neil  mine  and  olse- 
rhere  in  Orange  Oo.  In  N.  Jersey,  Morris  Oa,  at  Hurdstown,  oleavable  massira  In  Pennsyi* 
TvuA,  at  tho  Qap  mine,  Lancaster  Co.,  nicooUferous.  In  Tennessee,  at  Duoktown  mines,  abun- 
dant   In  Qinada,  in  lane  yeins  at  St.  Jerome,  etc. 

The  nieooliferoas  pyrrhotite  is  tixe  ore  that  affords  the  most  of  the  nickel  of  oommeroe.  At  the 
Cuaden  m^el  wxn^es  (N.  Jersey)  this  ore  (firom  the  Gap  mine)  is  the  principal  one  used,  but 
akng  with  aioeotiferons  pyrite  and  some  millerite.  Prior  to  1 864^  the  whole  amount  of  pure  nickel 
oade  in  the  coontry  was  not  over  100,000  lbs.  Sinoe  then,  up  to  May,  186*7,  the  Camden  works 
hftve  toned  oat  105,000  lbs. ;  and  now  they  prodaoe  at  the  fate  of  150,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 
Named  from  wvf^^f,  reddUh, 

AIL— Occurs  altered  to  pyrite  (G.  Bose,  Z&.  G.,  z.  98) ;  also  to  limonite  and  siderite. 
(A)  KwiBKKiTii  Z>.  Forttea  (PhiL  Mag.,  lY.  zxiz.  9,  1865).    Krosberite  is  a  strongly  magnetic 
pyrite,  in  oopper-oolored  crystels,  not  yet  analysed,  which  Forbes  says  **  appean  to  be  principally 
a  aubanlphid  of  iron."    The  reasons  for  this  opinion  are  not  stated.    Kamed  after  P.  Knsber.    It 
was  from  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  OBBBMOOKZni.    Greenodcite  Jbmeftm,  Ed.  N.  PhiL  J.,  xxviil  890, 1840.    Snlphuret 
of  Oidmiam  Qmasl,  lb.,  892.   Cadmium-blende.    Cadmium  sulftir^  ih 

Hexagonal ;  hemihedral,  with  the  opposite  extremes  difisimilar.  0  Al 
-136^  24' ;  a=0-8247.  Obeenred  planes  as  in  the  annexed  figure,  with 
ako  4  and  i-2. 

0  A  i=164°  32'  /A  1=133°  36'  1  A  1,  pyr.,=139°  39' 

0  A  2=117  42  /A  2=152  18  2  A  2,    ^'    =127  26 

Cleavage :  /,  distinct ;  O,  imperfect.  ®^ 

a=3-3-5.  G.=4-8,  Brooke ;  4-9-4-999,  Breit- 
hanpt;  4*5,  the  artificial,  Sochting.  Lustre  adaman- 
tine. Color  honey-yellow;  citron-yellow;  orange- 
yellow— veined  pandlel  with  the  axis ;  bronze-vellow. 
Streak-powder  between  orange-yellow  and  bnck-red. 
Nearly  transparent.  Strong  double  refi-action.  Not 
thennoeleetnc,  Breithaupt. 

Oomp.-Cd8  (or  Od"8^=aulphur  22-8,eadmiam  77*7.  Analyalgl^Oonnel(loc.dt) :  Sulphur 
S^5$,  nd  oidminm  77-80=99'66. 

^T^n^tc.— In  the  dosed  tnbe  aasnmes  a  cannine-red  oolor  while  hot»  fadinpr  to  the  origina 
f^  on  eoding.  In  the  open  tnbe  gives  snlpharous  add.  B.B.  on  diarcoaL  either  alone  or  with 
*Bu,  gtTM  in  R.F.  a  reddish-brown  coating.    Soluble  in  mnriatie  add,  affording  sulphuretted 

OfaL— Oocors  in  short  hexagonal  crystals  at  Bishoptown,  hi  Henflrewshire,  Scotland,  in  a  por- 
poTntio  trap  and  amygdaloid,  associated  with  prehnite:  also  at  Przibram  in  Bohemia,  on  blende; 
"  u«  Ueberoth  bdc  mine^  near  Friedensville,  Lehigh  Co.,  Pa. 

I^  species  is  related  in  form  to  niccdite  and  breiihanptite.  It  has  been  found  as  a  fhrnaoe 
proQiu<(ABn.  Oh.  Pharm.,  IzxxviL  34,  and  Halle  Zeitscbr.,  i  846,  1853). 

Named  after  Lord  Oreenodc  (later  Earl  Oathcart).    TJie  first  crystal  was  found  near  60  years 

*°^  ^7  ^-  Brown  of  I^nfyne,  and  was  taken  by  hhn  for  blende.  It  wa«  oyer  half  an  indi 
uroia 

f^  WUH'WlTJy.    a  Frieda,  0.  B.,  UL  989,  1861.    Spiauterit  BnUlL,  B.  H.  Ztg.,  zzL  98,  1862. 

r.  193. 


Hexagonal     iBomorphons  with  ffreenockite.      O  A  1=129®  (approxi 
^tcly)    Occurring  form  a  quartzoi^  with  occasionally  planes  of  me  cor 
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responding  hexagonal    prism;    the  latter    planes    horizontallj  striated 
Cleavage :  basal  and  prismatic. 

H.=3-5—4:.  G.=3'98.  Lustre  vitreous.  Color  brownish-black,  Strea 
brown. 

Oomp^^Zn  S^  or  perhaps  more  correctly  Za*  S'.    Analysis  by  G.  Friedel  (L  o.) :      0 

8  Zn        Fe       Fb       Sb        Cu 

32-6        65-6        80        2*7        0*2        <r.=991. 

The  lead  and  antimony  are  from  the  gaogue. 

Fyr.^Same  as  for  sphalerite  or  blende. 

Obs. — From  a  sUTer-mine  near  Oruro  in  Bolivia.    According  to  Breithaupt  (L  c)  a  radia 
blende  from  Przibram  (his  apiatUerite)  is  hexagonal;  also  that  from  Albergaria  Yelha  in  P< 
tugal ;  from  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crjty^ 
tals  ^  inch  across. 

Wurtzite  and  sphalerite  are  the  fiame  compound  under  distinct  crystalline  forms — a  case  of 
dimorphism. 

Named  after  the  French  chemist,  Adolphe  Wurtb 

Artii — May  be  made  in  crystals  by  a  loug  and  high  heating  of  amorphous  blende  (C.  K^  Ixb. 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  add,  long,  transparent,  oo1<r 
less  hexagonal  prisms  haying  been  thus  formed  (lb.,  IxiiL  188). 

71.  NIOOOLrm.  Kupfemickel  [=Fal8e  Oopper,  it  resembling  but  not  yielding  copper] 
Eidmej  Anledn.  I£alm  og  Berg.,  76, 1694.  Cuprum  Nicolai  [mistaken  trL  of  Eupf.]  J.  Woodirari 
Foss.,  1728.  Kupfemickel,  Arsenicum  sulphure  et  oupro  mineralisatum,  aeris  modo  nibente. 
WaU.,  228,  1747.  Niooolum  ferro  et  oobalto  arsenioatis  et  sulphuratis  min.  (fr.  Saxony)  OronsL 
Ak.  H.  Stockh.,  175],  1754  (first  discov.  of  metal) ;  Min.,  218, 1758.  Cuprum  min.  arsen.  frilvun: 
Linn.j  1768.  Mine  de  cobalt  arsenioale  tenant  cuivre  Sage^  Min.,  68,  1772;  de  Lidt^  Crist.,  iii 
136,  1788.  Niocolum  nativum  Bergm,^  Opusa,  iL  440,  1780.  RothnickeUdes,  Arsenicnic^el 
Germ.  Copper  Nickel,  Arsenical  Nickel  Nickeline  Beud.,  Tr.,  it  586,  1832.  Arsenischei 
Fyrro<in  BreilL,  J.  pr.  Ch.,  Iv.  266,  1835.    Niocolite  Dana. 

Hexagonal;  isomorphous  with  breithauptite.  0 A  1=136°  85';  a: 
0-819M.  Observed  planes,  C>  and  1 ;  1 A  1,  pyr.,=139°  48'.  Usually 
massive,  structure  nearly  impalpable ;  also  reniform  with  a  columnar 
structure ;  also  reticulated  and  arborescent. 

H.=5— 5-5.  G. =7-33— 7*671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black.  Opaque. 
Fracture  uneven.    Brittle. 

Oomp. — Ni  As  (or  Ni*  Aa^=Anemo  65*9,  nickel  44*1=100;  sometimes  part  of  the  arsenie 
replaced  bj  aDtlmonj.  Analyses :  1,  Stromeyer  (GeL  Anz.  Gott  1817,  204) ;  2,  Pfaff  (Schw.  Jt 
uiL  256);  3,  Suckow  (Yerwitt  im  Min.,  68,  Ramm.  4th  Suppl.,  122);  4^  Berthier  (Ann.  Cb. 
Phyfl.,  xiil  52);  5,  Scbeerer  (Pogg.,  Izr.  292);  6,  Ebelmen  (Ann.  d.  M.,  IV.  zl  65);  7,  Schn*- 
bel  (Bamm.  4th  SuppL,  122);  8,  Grunow  (ZS.  G.,  ix.  40)  : 


1.  Riechelsdorf 

2.  " 


11 


3. 

4.  Allemont 

6.  Krageroe,  G.= 7*662 

6.  Ayer,  G.=7-39 

T.  Westphalia 

8.  Sangerhaasen 


As 

54*73 
46-42 
63-69 
48*80 
64-35 
64-05 
52-71 
64-89 


Nl 

44-21 

48-90 

45-76 

39-94 

44-98' 

43-60 

45-87 

48-21 


Fe 

0*34 
0*34 
2*70 

0-21 
0-45 

0-54 


Pb 

0-32 
0-56 


Ck)       Sb        S 


0*16 

8-00 

Cu  0-1 1 

0-32 

0-05 

0*40=100  Strom. 
0-80=97-02  Pfaflf. 
0'16=102'30  Suokow. 
2-00=98-90  Berth. 
0-14=99*79  Scheer. 
2*18,  gaDgue  0*20=100*75  E. 
0-48.  Cu  1-44=100  SchnabeL 
1*85=99*99  Grunow. 


An  ore  ft-om  Balon  in  the  Pyrenees  afforded  Berthier  As  38*0,  Sb  27*8,  Ni  38-0,  Fe  1*4,  S  H 
quartz  2*0=100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc.  —In  the  closed  tube  a  faint  white  crystalline  sublimate  of  arsenous  acid.  In  the  opoa 
lube  arsenous  acid,  with  a  trace  of  sulphurous  acid,  the  assay  becoming  yellowish'gnor.   Od 
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iarcoAl  givea  arsenical  ftimea  and  flises  to  a  globule,  which,  treated  with  borax  glass,  affords,  by 
Kf^savve  ozydation,  reactions  for  iron,  cobalt,  and  nickel.    Soluble  in  nitromoriatic  aind. 

Cbs. — Accompanies  cobalt,  silver,  and  copper  in  the  Saxon  mines  of  Annaberg,  Schneeberg,  etc. ; 
io  in  Thuringia,  Hesse,  and  Stjria,  and  at  Allemont  in  Dauphinj ;  oocasionally  in  Cornwall,  aa 
i  P^ntrellj  and  Wheal  Ohanoe;  formerly  at  the  Hilderstone  Hills,  Scotland;  at  Chanardllo, 
rar  CopiapOy  and  at  Huasco,  Chili ;  abundant  at  Mina  de  la  Bioja,  Oriocha,  in  the  Argentine 
rovinces. 

Fonnd  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  nickel. 

Named  from  the  contained  metaL  The  name  of  the  species  should  be  formed  (torn  the  Latin 
ori  Tor  nidrel,  mccotum,  proposed  by  Cronstedt,  and  hence  should  be  written  niccoHne,  or  bettei 
iccoiiie^  in  place  of  Beudanf  s  niekdine.  Nickdine  and  nickdifertnu  are  not  more  proper  words  than 
roold  be  oopperine  and  oopperiferotta. 

'2.  BREZTHAUPnTB.  Antimonnlckel  Stromeyer  A  JBausnu,  Gel  Ana.  Gdtt,  2001;  1833. 
Antimonial  Nickel;  Antimoniet  of  KlckeL  Hartmannite  Cfuipman,  Min.,  1843.  Breithaupiit 
Baid,,  Handb.,  659,  1846. 

Bexagonal.  O  A  1=135°  15';  a=0-8585.  Observed  planes:  (?,  ^,  |, 
/.  0  A  J=153°  38',  O  A  1=123''  55'.  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5-5.  G.=7'541  Breithaupt.  Lustre  raetaUJe.  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddish-brown.    Opaque.    Fracture  uneven — small  subconchoidal.   Brittle. 

Comp— Ni  Sb  (or  Ni'  Sb')=Antimon7  67*4,  nickel  32'6=100.  Analjses:  1,  2,  Stromeyer 
(Pogg,xxxiI34): 

1.  Sb  63*734        Ni  28*946        Fe  0-866        Galena  6*437 =99*988 

2.  69-706  27054  0*842  12*357=99*959 

Pyr«~In  the  open  tnbe  white  antimouial  fhmes.  On  charcoal  Atses  in  R.F.,  g^vea  off  anti- 
rronial  Tipors,  and  ooata  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  assaj; 
treated  with  soda  the  odor  of  arsenic  may  be  distingnishea  in  most  specimens. 

Obs.— Fonnd  in  the  Harz  at  Andreaaberg,  with  calcite,  galenite,  and  smaltine.  Has  been 
obacired  as  a  fbmacn  product,  crystalliced. 

Kamed  after  the  Saxon  mineralogist,  Breithaupt 

73.  KANZHTE.    Arseninret  of  Manganese  Kane,  Q.  J.  Sci.,  IL  ?L  382.    Kaneit  Edid^  Handb. 

669,  1846. 

Inbotryoidal  maasea,  also  amorphoos;  structure  foliated  or  grannlar.  H.  above  6?  stated  aa 
Wi  G.=5-65.  Lastre  metallia  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
QacTen.    Brittle. 

Analjsis  by  Kane  (L  a):  Manganese  45*6,  arsenic  51-3,  and  a  trace  of  iron=97-n,  corre- 
KP^'^ng  to  Mn  Ab= Manganese  42*4,  arsenic  67 '6 =100. 

BwB.  barns  with  a  blue  flame,  and  falls  to  powder;  at  a  higher  temperature  the  arsenic  evapo- 
rates,  and  coyers  the  diarooal  with  a  white  powder.  Dissolves  in  aqua  regia,  without  leaving  an> 
residae. 

^t  is  mpposed  to  be  from  Saxony,  and  was  first  observed  by  R.  J.  Kane,  of  Dublin,  attached  te 
inuM  of  galenite. 

74.  SOHREZBBRSrrH.    Sohreibersit  BdicL,  Haid.  Ber.,  ill  69,  1847. 

In  Btcel-gray  folia  and  grains.     Folia  flexible. 
H.=6-5    G.=7-01-7-22.     Magnetic. 

Comp<— Analyses:  1,  Patera  (Haid.  Ber.,  L  c.,  and  Am.  J.  Sol,  II.  viii.  489):  2,  naherfAm.  J 
So,  IL  xix.  167);  3,  4»  6,  J.  1.  Smith  (ib^  xlx.  167): 

P        Fe       Ki  0 

J  Am  726  87-20      4-24        iawW.=93-70  Patera. 

J.  Braonaa         ll-72  66-43  25-02  .      1-16,  01  2-86,  Si  0-98=98-16  Fisher. 

|-  E.  ToiLQeatee  13-92  67-22  25-8  i  Co  0*82,  Cu  <r.,  Zn  <r.,  01 0-13,  Si  1-62,  31 1'63=100*66  S 

*•  "         wtdeL  66-04  26-48  "    041,  Ou  <r.,  Si,  3tl  undei.  Smith. 

*•  "         14-86  66-63  a812  "    0-28,  Ou  tr.,  "    "      "      Smith. 
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Obi. — Found  only  io  meteoric  Iron. 

The  KhTetbenUe  oT  Shepard  (Am.  J.  Sd.,  H  iL)  from  a  meteorite,  <l 
tnlphuret  of  chromium.-'    The  name  baa  been  changed  to  tJupardile  by  Hai dinger. 
oontuned  in  Sbepttrd's  reoent  IM  ormoteoric  minerals,  in  ibid.,  xliiL  !S. 


m.  PTKITE  DmslON. 

[See  for  list  of  epedei,  page  S4]. 

7S,  FTRrm.  Swi.at  Theophr.  Ti^^rtn  pL  Diomot.,  E.  mliL  FfriteB  pL  PUa,,  hxtL,  3f 
Fyiitea  pt,  Arab,  Marchagita,  Germ.  Kia,  Agria,  334,  431,  iei,  1626,  tfi4G.  PyHtca  pt 
Uarclia^ta  (=crjtt.  PjT.)  Hendcd,  Pyrit,  1T26.  Eiea  pL,  SvafeUdeB  pL,  I^rites  ptF 
(=iiiMa.  aod  nodnlar  Pyr.),  Uarchasita  (=cry5t.  Pyr.),  IFoi,  208,  311,  1T*7.  Pyrites  pi] 
(=glob.  Tar.,  etc);  Uaroasite  (=cryst  Pyr.),  Mundio  (^maastve  rar.)  Hill,  Foae^  334-33^ 
1771.  SchwefelkiBB,  EiaenkieB,  Gtrm.  Iron  Pyrites,  Bieulphnret  of  iron.  Fer  suHtar^  /V. 
Zanthopyritea  fflOot,  Eandb.,  B14.  1839.  ' 

iBometric ;  pyritohedral.  Observed  planes :  i-2,  i-l,  i-Z,  i-J^ ;  2-2,  3-3 ; 
4-2,  3-f,  5-|,  H.  2-J-  Figs.  1,  2,  3,  41-49,  85-88.  Tlie  cube  (f.  1)  uioy 
common;   tie   pyntohedron,  f.    47,   and   related   forms,  f.  41,  46,  verj 


common.  Cubic  faces  often  striated,  with  striations  of  adjoining  faces  M 
right  angles,  and  due  to  oscillatory  combination  of  tlio  cube  and  pyritoho 
dron,  the  striee  baring  the  direction  of  the  edges  between  0  and  i-2  in  f.  46 
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Jrystals  sometimes  acieidar  through  elongation  of  cubic  and  other  forins. 
Jleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com- 
K^ition-face  //  this  composition  either  {a)  single,  or  (J)  repeated  parallel 
0  each  /,  producing  thus  forms  like  f.  90,  consisting  of  combined  pyritohe- 
Irons,  also  a  cube,  having  striations  on  each  face  parallel  to  its  sides  and 
neeting  at  an  angle  in  the  diagonals.  2,  C.-face  (?,  fig.  89.  Also  reni- 
bnn,  globular,  stSactitic,  with  a  crystalline  surface ;  sometimes  radiated 
inbfibrous.     Also  amorphous. 

H.=6 — 6-5.  G.=4-83— 6-2;  5-185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  pale  brass-yellow,  nearly 
imiform.  Streak  greenidi  or  browniSi-black.  Opaque.  Fracture  con- 
dioidal,  uneven.    Brittle.    Strikes  fire  with  steel. 

Comp.,  Var.— Fe  S'=Stilpliar  58'$,  iron  46*7=:100.  "SkUaA,  oobatt^  and  thaHiiun,  a&d  also 
cop|)ei,  eometimes  replace  a  little  of  the  iron,  or  else  ocoor  aa  mixtnreB ;  and  gold  Is  sometlmea 
preseat,  distributed  invisibly  through  il  Thallium  oocnra  in  traoes  in  mudh  pyrite,  it  showing 
Us  presence  ofken  in  the  chimneys  of  f^irnaoes  where  pyrite,  or  ores  containing  it,  are  roasted.  ^ 

Vtf.  I.  Ordinary,  (a)  In  distinct  crystals ;  (b)  nodular,  or  concretionary,  often  radiated  within; 
(c)  sulactitic;  (d)  amorphous. 

2.  Nkoot^erota,  Schnabel  foun^  0*168  of  nickel  in  a  kind  from  a  sflrer  mine  near  Iickerhagen. 
A  FTTite  from  the  Kearney  ore-bed,  Gh>uvemeur,  N.  Y.,  is  similar;  it  is  pale  lyonse  in  color,  and 
radiHed  botryoidal;  iI.=:5-5;  a.=4'863  (Am.  J.  Sd.,  IL  xv.  444). 

3.  CobaU^erma.  Specimens  from  Cornwall,  Lebanon  Co.,  Pa.  (f.  88),  afforded  J.  !£.  Blake  8  p. 
cofoobftlt.  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  ang^e  of  the  cube,  one  of 
which,  3-1,  has  not  been  before  observed  in  pyrite,  though  known  hi  oobaltite  (p.  71).  The 
ffystalfl  are  much  distorted. 

1  Cvprifenus.  A  yariety  from  Cornwall,  Lebanon  Ca,  Pa.,  gare  J.  0.  Booth  (Dana*s  Min., 
ISH  55)  2*38  pu  c.  of  copper,  affording  the  formula  (Fe,  Cu)  S*.  The  analysis  gave  8  53-37,  Fe 
^'47.  Ca  2'39.    It  tami^es  readily,  assuming  the  bluish  tarnish  of  steeL 

&.  Sbmnifenmai  BaOesteronte  8chulz  ft  Paillette  (BulL  G.  Fr.,  IL  yii^  16).  A  kind  in  cubes, 
ocmuiniog  tin  and  sinc^  occurring  in  argillite,  6  m.  S.  of  Ribadeo^  in  OaUda.  Named  after  Lopez 
Btllesterofl. 

^  SwifenmB,  Containing  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
vuifeTou.    The  fact  is  not  apparent  in  any  of  the  external  characters. 

^*  ^^TgettUfarouB,    From  Hungary. 

B.  TluiO/^eroua.  The  pyrite  of  the  Banmielsberg  mine,  near  Qoelar,  Prussia,  is  especially  rich 
in  thaOium;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  ftimaoes  of  the  Bethlehem  (Pa.) 
*roa  works,  which  W.  T.  Boepper  attributes  to  the  pyrite  of  tiie  Penosylyania  coal  used. 

^Ti-i  ttc.— In  the  dosed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
onlgiT«8  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotite. 

Insolnblfi  in  muriatic  acid,  but  decomposed  by  nitric  add. 

OW-Pyrite  oocora  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
leoe&t  aOarial  deposits.  It  usually  occura  in  small  cubes,  but  often  modified  as  aboye  described; 
uao  in  irregular  spheroidal  nodules  and  in  veins,  in  day  slate,  argillaceous  sandstones,  the  ecu 
lornn&xi^  etc.  Cubes  of  gigantic  dimensions  have  been  found  in  some  of  the  Oomish  mines ; 
P^°|''g^l  dodecahedrons  *and  other  forms  occur  on  the  island  of  Elba,  sometimes  five  to  six 
fficoes  in  diameter.  Large  octahedral  crystals  are  found  at  Pereberg  in  Sweden.  Magnificent 
c^Mals  come  from  Peru;  also  firom  TreverseUa  in  Piedmont,  twins  of  which  locality  are  figured 
'^  Q-  ^^  one  of  them  a  large  pyritohedron  (f.  47)  with  a  small  convene  pyritohedron  (£  48) 
^^j^  of  eadi  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  Fahlun  in  Sweden,  Kongs- 
^  in  Norway,  are  well-known  localities.  The  day  at  Mimden  in  Hanover,  and  the  chalk 
>t  leves  in  Suirey,  have  afforded  some  remarkable  compound  crystals.  It  has  also  been  met 
witii  m  the  Vesavian  lavas  in  small  irregular  crystals. 

In  ifaijM,  at  Corinna,  Peru,  Waterville,  and  Farmington,  in  crystals ;  at  Bmgham  (saw  mills), 
wooksTiDe,  and  Jewell's  Id.,  massive.  In  ^:  iTampsWre,  at  Unily,  massive.  In  if<wf ,  at  Heath,  in 
^TBt. ;  stHawiey  and  Hubbardston,  massive.  In  Vermonl,  at  Shoreham,  in  limestone,  crystals  abun- 
J^lf^^ftfiord,  in  cubes  2-4  in.  In  Oonn^  at  Lane's  mine,  Monroe,  in  octahedrons ;  Orange  and 
MUford,  in  cabes  in  dilorite  slate;  Middletown  lead  mine,  sometimes  adcular,  and  also  scattered 
^][!'3<^  like  fl  89 ;  at  Stafford,  in  mica  slate ;  massive  at  Colchester,  Ashfoid,  Tolland,  Stafford, 
1^1^°;  In  y.  Tork^  at  Bossie,  fine  crystals  (f.  85,  87)  occur  at  the  lead  mine  in  green  shale ; 
^»b(ttiuie,  a  mile  west  of  the  court-house,  in  single  and  compound  crystals,  often  highly  polished 
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and  abundant ;  in  interesting  ciTBtalfl  at  Johnsbureh  and  Ohester,  Warren  Oo. ;  in  gi^eiss  nea 
Yonkors ;  in  Orange  Oo.,  at  Warwick  and  Deeipark ;  m  Jefferson  Co.,  in  Champion  and  near  Oxloi 
on  tlie  banks  of  Vrooman^s  lake,  in  modified  octahedrons  (f.  7);  massive  in  Franklin,  Putn&s; 
and  Orange  Cos.,  etc.  In  Pennsylvanict,  in  crystals  at  Little  Britain,  Lancaster  Co. ;  at  Chestr% 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  ComwaU,  Lebanon  Ca^ 
in  lustrous  cubo-octahedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  indi  through;  ai 
Pottstown,  near  French  Creek,  in  large  yellow  octahedrons.  In  Wisconsin^  near  Mineral  Potj^ 
In  Illinois,  near  Galena,  at  Harsdeu's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  jC 
crystals.  In  K  Car,^  near  Greensboro*,  GuUford  Co.,  in  crystals.  Auriferous  pyrite  is  common  f { 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  as  in  Virginia  and  the  States  soutL 

In  (kiTiada^  2  miles  N.  W.  of  Brockyille,  a  cobaltiferous  var.,  in  the  Laurentian ;  on  the  rirer 
Assumption,  seignory  of  Daillebout,  and  at  Esoott,  a  nicooliferous  var.,  oontaining  also  som^ 
cobalt 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  acid  of  oommerc«r 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  variety  is  worked  fo: 
gold  in  many  gold  regions. 

The  name  pyrite  is  derived  from  ^So,  fire,  and  alludes  to  the  sparks  fh)m  friction.  Pliny  met- 
tions  several  things  as  included  under  the  name  (xxxvl  30):  (1)  a  stone  used  for  grindstones; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  ptfrUea  vivus^  asd 
which  may  have  been  flint  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  probs" 
bly  was  emery ^  since  he  describes  it  as  the  heaviest  of  all;  (3)  a  kind  resembling  brass  or  copper: 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probabUi^  ooi 
pyrite.  But  with  it  were  confounded  copper  pyrites  (chaloopyrite),  besides  marcasite  and  pyrrbo- 
tite,  although  these  three  kinds  of  pyrites  fail  of  the  scintiyations.  In  fact  Diosoorides  caBs 
pjrrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper;  and 
moreover,  he  states  thac  the  mineral  gives  sparks.  This  confoiwding  of  iron  and  copper  pyrites 
is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  ceo' 
turiea  after  Pliny,  as  is  even  now  apparent  in  the  principal  languages  of  Europe.  Kttp/ervms^' 
(copper-water)  of  the  Germans  being  the  copperas  of  the  English  and  oouperose  of  tho  French. 
It  is  quite  probable  that  eopperaa  and  couperose  fire  in  fact  corruptions  of  the  German  word,  instead 
of  derivatives  from  cuprosa  or  cuprirasa^  as  usually  stated,  for  the  Latin  u  would  not  have  become 
ou  in  French. 

Under  the  name  marcasOe  or  marchasite^  of  Spanish  or  Arabic  origin,  the  older  mineralogists 
Henckelf  Wallorius,  Linnieus,  etc.,  included  distinctively  crystallized  pyrite,  the  cubic  preemi- 
nently ;  the  nodular  and  other  varieties  being  called  pyrites^  and  the  less  yellow  or  brownish  and 
softer  kinds,  wasserkies^  this  last  including  our  marcasiUt  and  pyrrhotite^  and  some  tru€  pyriie. 
Werner  first  made  pyrrhoiiie  a  distinct  species. 

Alt — Pyrite  readily  changes  to  a  sulphate  of  iron  by  ozydation,  some  sulphur  being  set  free. 
Also  to  limooite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carrying  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  oxjd 
of  iron.  Green  vitriol,  limonite,  gothite,  hematite,  quartz,  graphite,  ochroous  clay,  occur  as  pseu- 
domorphs  after  pyrite. 

Artif. — ^May  be  made  by  the  slow  reduction  of  sulphate  of  sesquioxyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAX7BRITB.    Hauerit  Haid^  Kat  Abh.  Wien,  L  101,  10?,  4to,  1847. 

Isometric;  pyritohedral,  figs.  2,  7,  6,  8,  44  (0,  3-^),  41  {0\  i-3);  the 
octahedral  form  most  common.  Cleavage:  cubic  imperfect.  Crystals 
sometimes  globularlj  clustered. 

H.=4.  G.=3'463,  v.  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.     Streak  brownish-red. 

Oomp.— Mn  S*=Sulphur  53'7,  manganese  46*3=100.  Analysis  by  Patera  (L  &,  Pogg:,  Ixx. 
148): 

8  63*64  Mn  42*97  Fe  1-30  Si  1-20 =99' 11. 

Pyr. — In  the  closed  tube  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  add,  and  beoomet 
green.    On  charcoal  g^ves  sulphur ;   the  roasted  mineral  reacts  for  manganese  with  the  fluxes. 

Obs. — From  Kalinka,  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  region  something  like  i 
solfatara,  trachytic^  and  other  eruptive  rocks  decomposing  and  adding  to  the  clay,  and  the  snlphni 
given  off  at  the  same  time  ir  aking  depositions  of  sidphur  and  sulphids.  One  crystal  found  metf 
vree  IJ  inches  through. 


SUJjPHIDB)  eto. 


M 


77.  OXTBANTTB.    Oaban  BreWL^  Pogg^  lix.  826, 1843.    Oubanite  Chapman. 

Isometric.  Massive.  Cleavage  cubic,  and  rather  more  distinct  than  in 
•diuary  pyrites,  Breith.  Color  oetween  bronze  and  brass-yellow.  Streak 
irk red(Esh-bronze,  black.  H.=4.  G.=4:-026— 4042  Br,;  4-169  Bootli; 
•IS  Smith. 

Compw— 2P^  1  Oii,4S=4Fe,16ii,8S=:eiiS+FeS+3Fe8'=2|»yril0+l  ehakopyriia.    CaS 
Fe'  S',  Booth,  whidi  is  the  same  with  the  preceding  in  its  atomic  proportions. 
Anilyses:  1,  Sastwick  (oommonioated  by  J.  0.  £oth);  2,  Magee  (ib.);  3,  Sterens  ^.);  4| 
dwidauer  (Pogg.,  Ixiy.  280);  6,  J.  L.  Smith  (Am.  J.  Sd,  IL  xviii.  381): 

5i 

2-30=99*12  Eastwick. 

1-90=10I'10  Magee. 

2-85=100-81  Stevens. 
Fb  «r.=100'26  Scheidaaer. 
§i  9e  4-23=99*13  Smith. 

Breithaopt  obtained  in  repeated  trials  19  per  oent  of  copper.  Smith  in  two  other  incomplete 
BttijBeB  foand  sulphur  39*20,  39*30,  and  copper  19-10,  19*00. 

Pyr .— In  the  dosed  tnbe  a  sulphur  sublimate ;  in  the  open,  sulphurous  add.  B.B.  on  diarooal 
pee  sulphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
iron  with  the  fluxes ;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  with  copper. 

Obi^— From  Barraoanao.  Ouba. 


S 

Ou 

Fe 

1. 

39*01 

19*80 

38*01 

2. 

39-35 

21*05 

38-80 

3. 

39*06 

20*12 

38-29 

4. 

34-78 

22*96 

42-51 

6. 

S9-67 

18*23 

37*10 

78.  OHALOOPTRITB.  f  XaXKlnt  (ft.  Oyprus)  AristoOe,  f  XaXirrrK,  Jlvptmt  pt,  JHodeor.^  ?  GhaU 
cltis  pt,  Pyrites  pt,  FUn^  Pyrites  lerosus  pt,  P;yrites  aureo  colore,  Otmk  QeeUds  o.  Kupferkia 
Agric^  212,  Interpr.,  467, 1546.  Pjriten  pt,  G^rm,  Kupferkies,  Gtaner,  Fobs.,  1565.  Pyrites 
flarofl,  Ghalcopjrrites,  Bendodf  l^jrit,  1 725.  Gul  Kopparmalm,  Ouprum  sulphure  et  ferro  min- 
ttaliartuD,  ChaleopTrites,  Wofl.,  284^  1747.  Cuiyre  jaune,  Pyrite  cuivreuse,  I¥.  TrL  WalL,  iL 
(14,  nss.  Copper  Pyrites.  Pyritous  Oopper.  Cuiyre  pjriteuz  /V.  Towanite  RSMi,  Min., 
182, 1852. 

Tetragonal;  tetrahedral.  (?Al-*=135^  25';  a  =  0-98556.  Observed 
planea :  0 ;  vertical,  /,  i4j  i-3 ;  octahedral  or  tetrahedral,  ^,  ^,  ^,  1,  f ,  3, 
l"t,  ft,  2-i ;  other  planes,  f-8,  5-5. 
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yAJ=i45«  8' 

0  A  1=125  40 
0  A  2:^109  44 


Oa24=:1W  54' 
OAfi=124     5 
1  A 1,  pyr.,=109  53 

5 


08 


2A2,pyr.;: 
fAfpyr.,: 
lAl,  £92,: 


96^  88' 

:100  44 

71  20  and  70  7 
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Cleavafje:  2-t  sometimes  distinct;  O,  indiBtinct.     Twins:  compositiaii 

face  (1)  1-t,  f.  93,  94 ;  in  93  repeated  parallel  to4  terminal  edges  of  a  pyramid 

also  similar  to  ^g.  3d,  through  combinations  of  sphenoii^ ;  (2)  the  plane  X 

similar  to  f.  50,  also  similar  to  i.  62,  p.  21.  bn 

with  the  interpenetrating  tetrahedrons  oi* 

forms  in  fig.  92 ;  also  somewhat  similar  to  ££ 

119,  under  tetrahedrite.     Often  massive  aM 

impalpable.  j 

H.=3-5-4.  G.=41-4-8.  Lnstre  metallieJ 

Color  braes-yellow ;  subject  to  tarnish,  and  often] 

iridescent.   Streak  greenish-black — a  little  shin-j 

ing.     Opaque.     Fracture  conchoidal,  uneven. 

Oomp.>-A  Bulphid  of  copmr  and  Iron,  eoatuning  3  of  ccp- . 
r,  2  of  iron,  and  4  of  Bulptiur=Sii1pliiiT  34-9,  copper  34-^ ' 
iron  300=100.  FonnulAeuS-l-FeS-t-Fe  3*=!  (t  6u  +  t^ 
B+Vb  8\  uenellr  wiitteo  €□  S-nFe*  8*,  the  objec^on  u 
which  has  nlTeadrbeea  mSDlianed  {p.  33)  Soma  analjKt 
^ve  other  proportianH ;  butprobably  from  mixture  with  pTTJui 
Hieee  are  indeOnite  mixturei  of  the  two^  and  with  the  increaK  of  tlM  latter  the  color  b«cDiiMi 

Thin  ape<Kei,  althaugt)  tetragonal,  ta  very  closely  iaomorphooa  with  pjiite,  the  Tariition  from  tht 
cabio  form  being  alight,  the  vertical  axia  being  0-S8GG6  instead  of  1. 

AnalyneH:  1,  H.  Roae  (GUb..  Ixxii.  18&);  2,  Hartwall  (Leonh.  Eaadb.,  MS);  3,  4,  B.  Bechi 
TAm.  J.  Sci.,  IL  xiv.  161);  6,  Q.  Forbes  (Ed.  N.  FhlL  J.,  L  378);  6,  J.  L.  Smith  (Am.  J.  BoL,  E  ' 
BE.  a4B);  7,  Joj  (Ljc.  N.  EL  N.  York,  viiL  126): 


1.  Sayn                   8  3S  81 

On  34-40 

Fa  80-47 

qnarta  0-37=100-01  Bow. 

2.  Finland                38-33 

32-20 

80-03 

3-23  =  100-79  Hartma 

3.  Val  Ca5trucd         36-63 

84-09 

30-29 

=100-00  BechL 

4.  ilL  Catini               3616 

3i-79 

1!9-J6 

0-88=99-SS  BechL 

B.  Jemtel'd.  Sweden  33-88 

3306 

32-77 

ICn*-,,  Si  0-32=99-62  Forboa. 

6.  PhenixTille             3B-10 

33-86 

3S-93 

Pb  0-36=99-33  Smith. 

1.  EltwTiUe                S6-S6 

S3'43 

31-36 

"  0-30,  Si  0-20=  100-83J0J1 

TraK-es  of  selenium  have  been  noticedbrEeraten  ban  orefh)m  Beinsberg  near  Freiberg;  and 
that  from  Rammelsberg  near  Ooalar  must  contain  the  some,  it  being  one  of  the  fbmace  jn^iKll 
(Bammel^bcrg,  Min.  Chem.,  X'lO).    TbaUium  ia  also  present  in  aome  kinda,  and  more  fNiquenttj 
present  io  this  ore  than  in  p7rit& 
Other  anal^aes :  Malaguti  and  Durocher  (Ann.  dea  iL,  IT.  zviL  339). 

Pyr.,  etc.— Id  the  dosed  tube  decrepitalea,  and  gives  a  anlphnr  aublimate ;  In  other  reaetioDi 
like  cubsnita.  Dissolves  In  tiiirio  acid,  ezctiptmg  the  sulphur,  and  foima  a  green  airiutioD ;  am- 
monia in  excess  cbonges  the  green  color  to  a  deep  blue. 

Obs. — Chalcopyrite  is  the  principal  ore  of  copper  at  the  Oomwall  mines,  and  10,000  to  12,000 
touBof  nureoopper  are  smelted  aonuallrfhim  160,000  to  160,000  tonsor  ore.  It  is  there  asandslid 
ore,  falenite.  bomite,  chalcodte,  tetrahedrite,  and  blende.  The  copper  beds  of  F>h- 
edeo,  are  composed  principallj  of  thia  ore,  which  oooura  in  large  maaaea,  sorroundol 
ing  of  serpenUne,  and  imbedded  in  gneiss.  At  Rammelsbarg,  near  Qostar  in  the  Han, 
bed  in  argillaceous  schist,  and  la  associated  with  pyrite,  eideniCe,  blende,  and  minni* 
Df  silver  and  gold.  The  Eucprinz  mine  at  Freiberg  afTords  well-deQned  crjatala.  U 
lo  in  the  Bannat  Hungary,  and  Xhurin^ ;  in  Sootland  in  Kirkcndbrightshlr»,  Perth- 
elsewhere;  in  TuacMiy  (atialjsea  8,4);  in  South  Australia;  in  Sne  orTStala  at  Ctm 
ear  Oopiapo^  GhiU. 

te,  at  the  Lubec  lead  mines;  at  Dexter.  In  y,  Bamp^  at  Franoonia,  in  gneiss;  •( 
the  estate  of  Jss.  Heal;  Warren,  on  Dsvis's  farm;  at  Eaton,  2  m.  N.B.  of  AtUna'' 
*rine,  E.  of  E.  Village ;  Haverhill,  etc.  In  Vermoitl,  at  Stafford,  Corinth,  Waterboij, 
iry.  Iniftui.,  at  the  Southampton  lead  mines;  at  Tumor's  falls  on  the  Connecticut 
rHeld,  and  at  Hatfield  and  Sterling.  In  Connectieai,  at  Bristol  and  Uiddlotown,  sona- 
7StalB.  In  iftia  York,  at  the  Ana-am  lead  mine ;  five  milea  from  Roaaie,  beyond  De  Lod^ 
le  Bossie  leadmrnes,  incrjatala;  in  ciTatala  and  maaalve  near 'Wart*iMro',SullivnnO(i>: 
e  (^stala  and  massiTe  at  BUenville,  Dlater  Oo.  In  Fmrajfitiaiiia,  at  E^enixviUs;  a> 
1,  diester  Cob  (Eliiabeth  mine).    In  JlarvlMt^  In  the  Catoetin  mU.j  b«tw«u  Ha* 
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Market  and  Taa&jttnm ;  nett  F^nksbary,  Oarroll  Ooi,  abunda&t  (Fatapsoo  and  oihor  mfn6S\  with 
oraite,  carrolUte,  and  malachite.  In  Virginia,  at  tiie  Phenix  copper  mines,  Fauquier  Oo.,  and  the 
falton  gold  mine,  Lonisa  Co.  In  K,  Qtrolina,  near  Greensboro*,  abundant  massive  (Fenress 
r  Xofth  GaroHnai  and  Maoculloch  mines),  along  with  spathic  iron  in  a  quarts  gangue.  In  Thfk- 
essMv  30  miles  from  Gleyeland,  in  Polk  Co.  (Hiwassee  mines),  with  black  copper  and  pyrites. 
In  Oal^  in  different  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  west  side 
t,  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Calaveras  Co.,  at  Union,  Keystone, 
Sinpire,  NapoSfion,  Gampo  Seco^  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Crock ;  in 
tariposa  Co.,  at  the  Ia  Yictoire  and  Haskell  claims,  and  on  the  Chowchillas  river;  in  Amador 
!o^  at  the  Newton  mme ;  in  El  Dorado  Co.,  at  the  Coaumnes,  Hope  Valley,  Bunker  Hill,  El 
iKjrado,  Excelsior  mines ;  in  Plomas  Co.,  at  the  Genesee  toid  Cosmopolitan  mines. 

In  CetaadOf  in  Perth  and  near  Sherbrooke ;  extensively  mined  at  Bruce  mines,  on  Lake  Huroa 

The  Cornwall  chalcopyrite  is  not  a  rich  ore ;  what  is  picked  for  side  at  Redruth  rarely  3rielding 
12,  generally  onlj  7  or  8,  and  occasionally  but  3  or  4  per  cent,  of  metal  Its  richness  may  in 
^neni  be  judged  of  by  the  color ;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
Day  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  Is  poor  fh>m  admixture  with 
pjTitei. 

Readily  distinguished  from  pyrite,  whidi  it  somewhat  resembles,  by  its  inferior  hardness;  it 
any !»  cut  by  the  knife,  while  pyrite  will  strike  fire  with  steel.  The  eflfects  of  nitric  acid  are  also 
Mereat  DUfers  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  like 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  acid. 

Oocon  as  a  furnace  product  near  Goslar. 

Alt— Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
oorellite,  dirysooolla^  black  copper,  chalcocite,  and  oxyd  of  iron,  are  other  forms  into  which  it  is 
sometimes  altered. 

Named  from  x'^^'^h  hrass^  and  pyrites,  by  Henokel,  who  observes  in  his  PyHtology  (1725)  that 
dbaksopyrite  is  a  g^ood  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of  Cyprus 
dyaldiia;  and  Dioacorides  uses  the  same  word ;  but  what  ore  was  intended  is  doubtful.  There  is 
DO  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the  name  pifrika 
(q.  T.  pi  64). 

79.  BARNHARDTITR     Genth,  Am.  J.  Sd.,  IL  xix.  17,  1865,  xxviiL  24a 

Compact  mBSBive. 

H.=3-5.  G.=4:-621.  Lustre  metallic  Color  bronze-yellow.  Streak 
^yish-black,  Blightly  shining.  Fracture  conchoidal,  uneven.  Brittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Oqb^w— 2  On  S+9e  S-fFe  S*=l  cihaloopyrite+1  chalcocitesSulphar  30*5,  copper  48*2,  iron 
SI-3.  AnalyBes:  1-3,  W.  J.  Taylor,  F.  A.  Genth,  and  P.  Keyser  (L  c.);  4^  Genth  Q>riy.  oontriU): 


S 

Fe 

Gu 

L  Bamhardt's  Land 

29-40 

22-23 

47-61,  Ag  **.  Taylor. 

2.  Pioneer  Kills 

29-76 

22-41 

46-69  Genth. 

3.        "         " 

30*50 

21-08 

48-40  Keyser. 

4  Bill  WiHiams'  Fork 

28-96 

20-44 

60-41  Genth. 

la  another  ore  from  Bamhardt*s  land,  Taylor  found  (L  a)  S  32*9,  Fo  28*4^  Cu  40*2,  correspond- 
n«to88+4Fe  +  2ieu. 

Pyr^  etc— B.B.  gives  sulphurous  fUmes,  and  fuses  easily  to  a  magnetic  glohule.  With  borax 
'^wtioM  for  copper  and  iron. 

ObtMkxxrs  in  N.  Carolina  with  other  copper  ores,  at  Dan  Bamhardf  s  land,  Pioneer  Mills, 
mniz  mine,  and  Vanderburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Co. ;  at 
Kn  Williams'  Fork,  in  Califomia,  with  chalcopyrite,  etc. 

It  may  be  a  dialcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  inferred  from 
Dr.  Geath*B  later  obeenrations. 

(A)  HonoHUx  Breithaupt  (B.  H.  Ztg.,  xviL  385,  424,  1868,  zyuL  65,  321)  is  dosely  related  to 
^  Vrece<^g,  and  may  be  chalcopyrite  partly  altered  to  bomite.   Occurs  in  tetragonal  octahedral 
wystala,  but  mostly  massive;  H.=4— 3,  G.= 4-47 2— 4*480;  color  more  bronze-like  than  in  chal 
»pynte;  streak  bUdc. 

Analyms  by  Richter  jl  c,  xviii.  321):  8  3021,  Fe  26-81,  Cu  43-76=3  On  8+2  Fe  S+Fe«  S« 
or  3  6a  8+8  Fe  S+Fe  8^,  corresponding  to  1  of  chaleopyrUe,  2  of  ehdlooeiU,  and  2  of  pyrrhoHie, 
w  tol  of  chaksopyrite  and  2  of  bomite. 

OccoTB  with  malachite  and  other  copper  ores  at  Plauen  in  Yoigtland;  also  said  to  occur,  by 
Tk^^l?"^  in  Bavaria,  Dndiies  of  Hesse  and  Nassau,  Silesia,  the  Harz,  at  Bheinbreitenbach  on 
tbe  fitone,  in  Algeria,  in  Chili  at  Bf^moHnoa  and  Tooopilla,  and  in  Japan. 
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Dncktownite  is  a  blackish  copper  ore  flrom  Dudctown,  TeniL,  named  bj  Shepaid,  wbo  foanl  It 
it  30*76  iroD,  26'04  copper,  with  48-20  of  undeterminecL    Gt,  J.  Brash  has  sUoTm  (hat  it  is  n 
homogeneons,  and  only  a  mixture,  grains  of  pyrite  being  visible  through  the  mass,  and  alao 
softer  gray  mineral,  which  is  probably  chalcocite.    See  Bep.  on  Mt  Pisgah  Ck>pper  Min'^ 
Haven,  1859,  and  Am.  J.  Sd.,  II.  zxviil  129,  1859. 

80.  STANNim,  Geschwefeltes  Zinn  (fr.  Cornwall)  Rlapr.,  Elchriften  Nat  Fr.  Berlin,  viL  169,] 
1787,  Beitr.,  il  267,  1797,  V.  228,  1810.  Zinkies  Ffenk,Bergm.  J.,  1789,  386,  897.  1^  Pyriteij 
Kirw^  il  800,  1796.  Snlphuret  of  Tin;  Bell  Metai  Ore.  Btain  sulftir^  F\r.  Stannine  Bend,; 
Tr.,  il  416,  1832.  > 

Prboably    tetragonal,   and    heraihedral    like    chalcopyrite,    Kenngott, 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecahedron  indistinct 
Commonly  massive,  granular,  and  disseminated. 

H.=4.  G.=4-3— 4:-522;  4'506,  fr.  Zinnwald,  Kammelsberg.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  fine  former 
when  pure ;  sometimes  a  bluish  tarnish ;  often  yellowish  from  the  presence 
of  chalcopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Oomp. — 2  (6u,  F6,  Zn)  S+Sn  S',  which,  the  ratio  of  6u,  Fe,  Zn,  being  2:1:1,  oorreapondi 
to.  Sulphur  29*6,  tin  27*2,  copper  29'3,  iron  6*6,  zinc  7*6=100.  The  ratio  between  the  solphar 
of  the  two  terms  is  1 :  1,  as  in  chalcopyrite.  Analyses:  1,  Elaproth  (Breitr.,  v.  228);  2,  Kuder- 
natsch  (Pogg.,  zzxiz.  146);  8,  Johnston  (Bep.  G.  Cornwall,  etc,  1839) ;  4,  Mallet  (Am.  J.  8ci,  II 
xviL  33);  5,  Bammelsberg  (Pogg.,  IxzxriiL  607): 


1.  Wheal  Bock 
2  " 

3.  St  Michaers  Mt 

4.  " 
6.  Zinnwald 


S  Sn  On  Pe  Zn 

30-6  26-6  800  120        =-990  Eaproth. 

29-64  25-55  29*39  12*44  1*77,  gangue  1*02=99*81  Knd. 

29-929  31*618  28*549      4*791  10*113=100  Johnston. 

29-46  26*85  2918        673  7»26,  gangue  0*16=99*64  MaL 

29-05  25*65  29*38        6*24  9*68=100  Bammelsberg. 


P3rr*,  eta — In  the  closed  tube  decrepitates,  and  giTCS  a  faint  sublimate ;  in  the  open  tube 
sulphurous  add,  and  a  sublimate  of  oxyd  of  tin  quite  near  the  assay.  B.B.  on  charcoal  ftises  to  a 
globule,  which  in  O.F.  gives  off  sulphur,  and  coats  the  coal  with  white  oxyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  add,  affording  a  blue  solution,  with  separation  of  sulphur  and  oxyd  of 
tin. 

Obs. — Formerly  found  at  Wheal  Bock,  Cornwall,  and  at  Cam  Broa,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St  Michael's  Mount,  where  it  is  sold  as  an  ore  of  copper;  also 
at  Stenna  Gwynn,  St  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Botal- 
lack  mine,  St  Just;  also  at  the  Cronebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  the 
En^birge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronae  or  bell  metal, 
and  hence  the  name  beU^metal  are. 


Bl.  IJNNiBITE.  Eobolt  med  Jem  och  Svafelsyra  (fr.  Bastnaes)  0,  Bnmdi,  Ak.  H.  Stookfa.,  1 19, 
1746.  Kobalt  med  forvswafladt  Jam,  Cobaltum  Ferro  Sulphurate  mineralisatum,  OronsL^  213, 
1768.  Cobaltum  pyritioosum  Linn.,  1768;  de  Bom^  Lithoph.,  L  144,  1772.  Mine  de  Cobalt 
Bulfhreuse  dk  Luk,  iil  134,  1783.  Kobalt-QIanz  pt  Wem^  Kirwo/n^  etc  Svafelbund^i  Kobolt 
Hisinger,  Afh.,  iil  316,  1810.  Kobaltkies  ffatum.,  Handb.,  168,  1813.  Schwefelkobalt  Sd- 
phuxet  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfur^  J^.  Koboldino  Bmid.f  Tr.,  ii  417,  183i 
Linneit  EduL,  Handb.,  660,  1846.  Kobaltnickelkiea  [not  Kobaltkies]  Bamm. ;  Siegenite  (fr 
Musen)  Dana,  Min.,  687, 1850. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twins :  com- 
position-face octahedral.     Also  massive,  ^anolar  to  compact. 

H.=5"6.  G.=4'8— 6.  Lustre  metallic.  Color  pale  steel-gray,  tarnish* 
mg  copper-red.    Streak  blackish-gray.    Fracture  uneven  or  suboonchoidaL 
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Oomp^  Var. — ^2  Oo  8+ Oo  8'=Salphur  42*0,  cobalt  68*0=100 ;  but  having  the  oobalt  replaced 
partly  hy  nickei  or  copper. 

Yar.  1.  (hipri/crous;  JjsvMm  Haid*  (La).  Ore  from  fiastnaes.  The  copper  has  been  attrib- 
Qted  to  mixed  chalcopjrite ;  but,  in  view  of  the  composition  of  carrollite,  this  is  probablj  not 
(roa  of  all  of  it.  The  name  UnnasUe,  after  Limusus,  was  given  distinctiyely  bj  Haidinger  to  the 
fituteoa  mineral  (L  a). 

1  ykeoi^eroua;  Kickd-IAnnaUe  SneGEiriTB  Dana  (1.  a).  Ore  ftt>m  Hiisen,  near  Siegon  and 
^sewhereu  The  specimens  from  Miiaen  afforded  Rammolsberg,  in  his  reoent  analysis  (No.  6X 
14*60  of  nickel;  and  he  shows  that  the  earlier  analyses  are  orroneouSi  owing  to  the  fact  that  a 
method  of  separating  mdiael  and  cobalt  completely  was  not  known  when  the  analyses  were  madeu 

Analyses.  1,  Hisinger  (AfhandL,  iiL  319);  2,  Womekink  (Schw.  J.,  xxziz.  306,  and  Leonh. 
ZS.I:  Mm.,  1826);  3,  Schnabel  (Bamm.,  4th  SuppL,  117);  4,  Ebbinghaua  (ib.);  6,  Rammelabeig 
(J.  pr.  (Sl,  IzsxTi.  340);  6-8,  Genth  (Am.  J.  ScL,  II.  zziiL  419): 


1.  BtstDsea 

1  Kusen 

3.     «     Sieg. 


u 


S 

38*50 
42*52 
41*98 
42*30 
43-04 


6.  Mmeral  Hill,  Sieg.    39-70* 
T.  "         Sieg.    41*16 

i  IGBBonri,  Sieg.  41*54 


Oo 

43*20 
53*35 
22*09 
1100 
40*77 
25*69 


Ni 


33*64 
42*64 
14*60 
29*56 


[50*76] 
21*34    30*53 


Ou 

14*40,  gangue  0*33=99*96  Blsinger. 
0*97=98*87  Wemekink. 

=100  Schnabel    G.=4*8. 

=  100-63  Ebb.     G.=5*0. 

0*49=98*90  RamnL 
2-23,  Insol.  0  45=99*69  GJenth. 
8*68,  InsoL  1*26=100  Genth.  [GJenth. 
,  Pb  0-39,  Ou,  Sb  tr.,  InsoL  1*07=98*24 


Pyr.,  eto« — The  yariety  fi'om  Musen  gives,  in  the  dosed  tube,  a  sulphur  sublimate ;  in  the 
open  tabe,  snlphoroua  fumes,  with  a  faint  sublimAto  of  arsenous  acid.  BJ3.  on  charcoal  gives 
trseoijai  and  sulphurous  odors,  and  fuses  to  a  magnetic  globule,  llie  roasted  mineral  gives 
vith  tiie  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  add,  with  separation  of 
sulphur. 

Obs^— In  gneiss,  with  dialcopyrite,  at  Bastnaes,  near  Biddarhyttan,  Sweden;  at  Musen,  near 
Sieg^eo,  in  Prussia,  with  heavy  spar  and  spathic  iron ;  at  Siegen  (negeniU\  in  octahedrons ;  at 
ICoelaMotte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
ind  at  Minend  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  chalcopyrite,  bomito,  blende, 
Fyrite,etc. 

Alt— Occurs  altered  to  yellow  earthy  cobalt  so-called  (geib  ^dkobaU^  whidi  is  a  mixture  of 
«i7thii(e  and  pittidte. 


82.  OARROLUm.  IVber,  Am.  J.  Scl^  IL  ziiL  418, 1852. 

Isometric.  Karelj  in  octahedrons.  Massive.  Fracture  snbconchoidal 
or  imeven. 

E=5-5.  G.=  4*85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
iteel-gray,  with  a  faint  reddish  hue. 

Ooinp.-Cu  8 + Co'  S* ;  or  its  equivalent  Ou  S + Co  S + C!o  S*  (obtained  by  doubling  the  nnmbei 
oratomi),  which  may  be  written  2  (^  €vL-\-i  Oo)  S+3  Oo  S':  analogous  to  Ouban.    Analyses 
MSniaiand  Brush  (Am.  J.  ScL,  U.  xvL  367);  4,  Genth  (lb.,  xxiiL  418): 


B 

Oo 

Ni 

f^ 

Ou 

As 

1.  PatBpBoo  mine 

41-93 

37-26 

1-64 

1-26 

17-48 

<r.=99-46  S.  ft  B. 

2.          " 

40*94 

38*21 

1-54 

1-56 

17-79 

«r.= 100-03  S.  A  a 

«.          « 

40-99 

37-65 

1-54 

1-40 

1918 

<r.=100-76  a  A  B. 

4.           " 

41-71 

38-70 

1-70 

0-46 

17-65. 

quarts  0*07=100-19 

?iber  obtained  in  an  incorrect  analysis  (L  &)  3  27*04,  Oo  28*50,  Ni  1*50,  Fe  5-31,  Ou  32-99,  As 
1%  liliQa  2*16=99-30. 

^•"-I&e  siegenite,  except  that  the  roasted  mineral  reacte  for  copper  with  the  fluxes. 

Obtain  Carroll  Oo.,  Maryland,  at  Patapsoo  mine,  near  Finksburg;  and  also  at  Springfield 
BUM,  iMooiatod  and  mixed  with  chalcopyrite  and  chalcodte. 

^species  may  prove  to  be  identical  with  the  Bastnaes  linnanto  or  true  Unnsito),  on  a  new 
Halyna  of  the  latter,  botii  being  cupriferous. 


TO  8ULPHIDS,  KTO. 

B3.  SBOJiTIXB.    TOobalinm  dneiaooom  AgHc^  459, 1689.    Kobolimihn,  Eoboltslanti»  Ifa 

era  Oobalti  dnerea,  Gobaltum  anenioo  mineraliBatum,  pt  (Cooaltite  here  indudedX    WalL,  2S 
1747.    7  Oobaltum  Ferro  et  Arsenioo  mineralisatom,  GlanUi-Oobalt  (fir.  SohneebeigX  ChyfUML^  21! 
1758.    Mine  de  Cobalt  grise  De  JMe,  Orist,  833, 1772 ;  Mine  de  Oobalt  arsenioato  Z^  JJisU,  iii 
123,  1783.    Weisser  Speisskobold,  Grauer  Speiaskobold,  Worn.    Gray  Oobalt  ore  Kirw^  179( 
Tm-whik  oobalt    Speiakobalt  BaumL,  Handb.,  155,  1818.    Smaltine  JBnid,  Tr.,  !L  5S4I^  1952 

Isometric.  Observed  planes :  0, 1,  2-2,  7j  also  an  undetermined  totrahex 
ahedron.  Figures  1,  2,  5,  6,  8, 9.  Cleavage :  octahedral,  distinct.  Cubic, 
in  traces.    ALo  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5'5— 6.    G.=6'4:  to  7*2.    Lustre  metallic.     Color  tin-white,  inclin 
ing,  when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayisli   from 
tarnish.    Streak  grayish-black.    Fracture  granular  and  uneven.     Brlttla 

Oomp.,  Var.— For  typical  kind  (Co,  Fe,  IH)  A8*=  (if  Ck>,  Fe,  and  Ni  be  present  in  wpial  parts) 
Araenic  72*1,  oobalt  9*4,  nickel  9*5,  iron  9-0=  1 00.  It  is  probable  that  nickel  is  never  wbollj-  abseot 
although  not  detected  in  some  of  the  earlier  analyses ;  and  in  some  kinds  it  is  the  principal  motal 
The  varieties  baaed  on  the  proportiona  of  oobalt,  nickel,  and  iron,  are  the  foUowing: 

Yar.  1.  CobaUic;  Shaliinb,    Contains  little  nidcel  or  iron. 

2.  NiccdUferolu;  Chloanthitb  BreUh.  (B.  H.  Ztg.,  iv.  1845 ;  Weissnickelkies  pt,  Weissnickekn, 
Arsenik-Nickel,  OtTm,\  White  Nickel;  Bammelsbergit  Haid^  Handb.,  560,  1845;  Chathamite 
jSiA«p.,  Am.  J.  ScL,  slviL  851,  1844).    Contains  much  nickel,  the  cobalt  simetimes  nearly  wantzog'. 

8.  f]m/erautf ;  Satflobite  jBreit^  (Grauer  Speiskobold  TVem. ;  Eisenkobalterz  jBaiwm.  ;  Eisen- 
kobaltkies  v,  Koh,).    Contains  over  10  p.  c.  of  iron  with  cobalt,  or  with  oobalt  and  nickeL 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  from  the  nomud 
above  stated,  and  without  correspondence  with  the  three  groups  just  pointed  out  These  Taiia* 
tions  lead  to  the  following  groups,  as  distinguished  by  Bammelsberg,  which,  however,  blend  more 
or  less  with  one  another : 

A.  Composition  R  As*  with  B=Co,  Fe,  and  some  Ni.    Includee  some  of  Nos.  1,  2,  and  3,  above. 

B.  B  As",  with  B=Ni,  Fe,  and  some  Co.    Indudes  most  chhajithUef  No.  2.    AnaL  6  to  12. 

C.  B  As  +  R  As'.    AnaL  13  to  16.    Includes  some  of  Nos.  2  and  3. 

D.  B  As*+  2  B  As*.  AnaL  16  to  21.  Includes  some  of  1  and  2.  In  this  last  the  arsenic  oonsti* 
tutes  73—76  p.  c.,  and  the  mineral  approximates  to  SkuUerudUe, 

Analyses :  Series  A.  1,  Yarrentrapp  (Fogg.,  xlviii.  505);  2,  HoiVnann  (Pog^.,  xzv.  485};  S, 
Kobell  (Grundz.  Min.,  300) ;  4,  Klauer  ( Ramm.,  5th  SuppL,  225) ;  5,  Iiange  (Bamm.,  Mm.  Ob^  24).-- 
Series  B.  6,  Booth  (Am.  J.  ScL,  zzix.  241);  7,  Banmielsberg  (J.  pr.  Ch.,  Iv.  486);  8,  9,  id.  (Isl 
SuppL,  15);  10,  F.  Marian  (Yck^'s  Mm.  Joanh.,  158);  11,  0.  U.  ^hepard  (Am.  J.  ScL,  zlviL  851); 
12,  Genth(This  Min.,  512,  1854).— Series  0.  18,  Jackel  (Rose's  Eryst  Oh.,  58);  14,  Bammel» 
berg  (5tiL  SuppL,  235);  15,  Salvetal  ft  Wertheim  (These,  Paris,  1854,  79).— Series  D.  16^ 
Stromeyer  (GoL  Anz.  Qott,  1817,  72);  17,  Sartorius  (Ann.  Oh.  Pharm.,  IxvL  278);  18,  19,  B.  W 
Bull  (Rose's  Ktyst  Ch.,  52) ;  20,  Karstedt  (Ramm.,  5th  SuppL,  225) ;  21,  Marian  (L  o.) : 

A.  Ab        Co       Ni       Fe        Ou 

1.  Tunaberg  69*46    23*44  4.06   \  S  0*90=98*75  Yarr. 

2.  Schneeborg            70*87     18*95     1*79    11*71     1*39,  S  0*66,  Bi  0*01=99*88  Hofto. 
8.  «  71*08      9*44  18*48      tr.    Btr.,      Bi  1*00=100  Kob. 

4.  Biechelsdorf  68*73    16*37  12*16      2*30    0*45=100  Elauer. 

5.  Schneeberg  73*55      6*38  14*49      520   ,  S  0*27=99*79  Lange. 

B.  G.  of  mineral  of  anaL  7,  6*411 ;  8  and  9,  6*736 ;  1 0,  6-28—6*89. 

6.  Riechelsdorf  72*64      3*37  20*74      3*25   =100  Booth. 

7.  Allemont  71*11     18*71      6*82   ^,  S  2-29=98*93  Ramm. 

8.  Kamsdorf  70*84     28*40       fr.     =98*74  Ramm. 

9.  "  70*93     29-50       «r.     =100*43  Ramm. 

10.  Joaohimsthal  71*47      8*62  21*18      2*83    0*29,  S  0*58=99*97  Marian. 

11.  Chatham,  Ct  70*00      1*35  12*10    17*70    =101*21  Shepard. 

12.  '*  70*11       3*82    9*44    1185   ^,  S  4*78=100  Genth. 

0.    G.  cf  min.  of  anaL  13,  6*84;  14,  6*874. 

18.  Riechelsdorf  66*02    21*21    11*60    1*90,  8  (K9,  Bi  0*04=101*26  JiflW. 

14.  '*  60*42     10*80  25-87      0*80   .  S  2*11  =  100  Ramm. 


16.  Schneeberg  58*71      3*01  85*00      0*80   ^  S  2-80=100*82  iSelv.  ft  W. 
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Dt  a  ofiBia.  of  anaL  19^  6-837 ;  21,  6-807. 

Ab       Co      Ki         Fe      Gu 

1&  BiMhdsdarr  74*21    20*81   8*42    0«16,  8  0-88=:98-98  Strom. 

IT.  "  78*63      9-17  14-06      2-24   ,  8  0-94=99-94  SartoriiM. 

18.  «  7609      4-66  12-25      6-82   =9972  Bull 

19.  SdmeebeTK  '^^'^      ^'32  1204      6*62    0*94=9867  Bull. 

20.  **  74-80      8-79  12-86      7-33   ,  8  0-86=99*63  Karat 

31.  Joachimathal  74*62    11-72    1*81      6-26    1-00,  8 1-81=99-72  Maiian. 

J.  L  Smith  found  over  8  p.  a  of  copper  in  a  smaltine  from  Atacama,  his  analyBia  aflbrdiog 
{maa'i Srped.,  iL  102)  Aa  70-85^  Go  24-13,  Ki  1*23,  Fe  4*06,  Cu  8*41,  8  008=100-76. 

Fyr.,  eto^^^In  the  closed  tabe  gives  a  sublimate  of  metallic  araenic;  in  the  open  tube  a  white 
nbllmate  of  arsenoos  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  charcoal  gives  an 
annucal  odor,  and  fuses  to  a  globule^  which,  treated  with  successive  portions  of  borax-glasa, 
affords  reactions  for  iron,  cobalt,  and  nickel 

Obt.— Usually  oocurs  in  veins,  accompanying  ores  of  oobalt  or  nickel,  and  ores  of  silver  and 
copper;  also,  in  some  instances,  with  niocolite  and  araenopyrite ;  often  having  a  coating  of 
aimabergite. 

Ooors  with  silver  and  copper  at  Freiberg,  Annaberg,  and  particularly  Schneeberg  in  Saxony; 
It  Joadiimsthal  in  Bohemia,  the  reticulated  varieties  are  fVeqnently  found  imbedded  in  calc  spar, 
and  also  at  Wheal  Sparnon  in  Cornwall;  at  Biechelsdorf  in  Hesse,  in  veins  in  the  copper  schist ; 

tt  Tooaberg  in  Sweden;  AUemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in 

Chifi,  bat  only  in  small  quantities     Also  in  crystals  at  Mine  La  Motte,  Missouri    See  analyses 

alnve  for  the  varieties  at  these  localities. 
At  Oiitham,  Conn.,  the  chloanthite  (chathamite)  occurs  in  mica  slate,  associated  generally  with 

araRMDpjrite  and  aomethnes  with  niocolite. 
Thig  species  and  the  oobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 

alth^gh  right  chemical  distinctions  were  early  indicated  by  those  of  Sweden,  doubts  continued 

ofltil  ^  analyses  by  John  and  Stromeyer  in  1811  and  1817.    Bom^  de  Lisle  brought  out  and 

^ored  correctly  the  crystaUographio  distmctions  in  1772  and  1783;  but  the  value  of  his  deter- 

iBuutioos  were  not  generally  appreciated. 
AliMksQn  ahered  to  erythrite  (arsenate  of  oobaltX  a  change  due  to  the  oxydation  of  the 

*nnic  ttd  cobalt  on  ezposore  to  moisture. 

81  B&U'n'UHUDrrU.  Xesseral-Eles,  HartkobaltkieB,  BreiOu,  Pogg.,  iz.  115, 1827.  Arsenik* 
kobaltkies  Sehearer,  Pogg^  zlil  646,  1837.  Hartkobalters  Hawm.,  Handb.,  69,  1847.  Skut- 
tenditfiitdL,  Handb.,  660^  1846.    Modnmite  ^iooj;  Min^  467,  1849. 

Isometric.  Obflerved  planes  0,1,1,  2,  *,  2-2,  i-3,  2-f .  Fiffs.  1,  2,  3, 10. 
deavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  granular. 

H.=6.  G.=6'74— 6-84.  Lustre  bright  metallic.  Color  between  tin- 
vliite  and  pale  lead-gray,  sometimes  iridescent. 

Oq«p^-Oo  As'srArsenSo  79^2,  cobalt  20*8=100.  Analyses:  1,  Scheeror  (La);  2,  3,  Wshler 
(hgg,iiiil691): 

Fe  1-61    S  0-69= 1 00*05  Scheerer. 
l-8=99'0  Wohler. 
1*4=99*9  Wohler. 

Pyi<— Beacdons  like  those  of  smsltite,  but  giyea  a  more  copious  sublimate  of  metallic  arsenic 
<Btt«cloBedtabe. 

^^■^From  Skutierud,  near  Modum,  in  Norway,  in  a  homblendic  gangue  in  gneiss,  with 
Hww  ud  eobaltito,  and  the  ofjBtals  sometfanea  implEinted  on  those  of  cobaltite. 

85.  OOBAMITB.  Oobaltnm  oum  ferro  sulAirato  et  arsenioato  mineralisatum,  Glants-Eobolt 
Ft  (fr.  TonsbergX  Onnst,  213,  1768  Mme  de  Cobalt  blanche  de  Liale,  Crist.,  884^  1772.  Mine 
^  Oobslt  arsenico-snlfiireose  de  LMe,  Crist.,  UL  129,  1783.  Glanz-Kobold  Wem.  Kobalt- 
^^  (km.  Cobalt  gris  pL  JZ  aianoe  Cobalt;  Bright-White  Cobalt  Glanzkobaltkies 
^  taadr.,  1881^    Oobaltine  Bevd,  Tr.  IL  450,  1832. 

Isometric;  pyritohedral.    Observed  planes,  as  in  the  annexed  figure; 


1.  Skatterud 

As  77-84 

Go  20-01 

1       "        enf$L 

79-2 

18*5 

>.       **        fjuue. 

79-0 

19*6 

72 

f.  46,  47.     Cleavage 
granular  or  compact. 
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cubic,  perfect.    Planes  0  striated.    Also 

H.=5-5.  G.=6— 6-3.  Lustre  metallic  Cole 
silver-white,  inclined  to  red;  also  steel-gray,  'wit 
a  violet  tinge,  or  grayish-black  when  cont&ininj 
much  iron.  Streak  grayish-black.  Fractirre  un 
even  and  lamellar,    Srittle. 

Oomp.,  Var.— Go  S*+0o  As',  or  Oo  (S,  A8)*=8alplLur   19*^ 
araenic  46*2,  oobalt  36*6=100.    The  oobalt  is  BometimeB 
replaced  by  iron,  and  sparmgly  by  copper. 
Yar.  1.  Ordxnary,    Oontains  little  iron.    AnaL  1 — 6. 
2.  Fbrriferous ;  Febbooobaltitb  (Stahlkobalt  Ramm^  4th 
116,  6th  SuppL,  148,  1863;  Ferrocobaltine  Doiui^  Min^  68, 
Contains  much  iron  (anal  7 — 9) ;  from  the  Hamberg  mine. 
Analyses:  1,  Stromeyer  (Sohw.  J.,  ziz.  336);  2,  Schnabel  (Bamm.,  8d  SuppL,  66);  3, 
(Ramm.,  4th  Suppl,  116);  4,  Patera  fib.);  6,  Ebbinghaus  (lb.);  6,  7,  Schnabel  (ib.);  8,  Schnabel 
(ib.,  6th  SuppL,  149);  9,  Heidingsfeld  (ib.): 


Soppl 

l£$&4] 


1.  Skutterud 

2.  Siegen 

6.  Skutterud 

6.  Siegen,  masaive 

7.  **     plumose 
8         "  " 

9.        "  " 


S  Aff  Oo  F^ 

20-08  43-46  83*10        8*23=99*87  Stromeyer. 

1J910  44-76  29*77        6*88=100  Schnabel 

20-26  42-97  32*07        3-42,  quartz  1*63=100*34  Ebbinghaus. 

19*36  46*81  83*71        1  63 =99 '99  Schnabel 

19-98  42*68  8-67  26-98  Sb  2*^4=100  Schnabel 

20-86  42-94  8*92  2808=100-76  Schnabel 

19-08  48*14  9*62  24  99,  Sb  104,  Cu  2-36,  gangue  0*62-=100'75 


Tlie  analyses  of  supposed  cobaltite  by  Patera  and  Huberdt  are  given  under  Alloolascts. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  a 
crystaUioe  sublimate  of  arsenous  add.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuseff 
to  a  magnetic  globule ;  with  borax  a  cobalt-blue  color,  soluble  in  warm  nitric  add,  separating 
arsenous  add  and  sulphur. 

Obs.— Occurs  at  Tunaberg,  Riddarhyttan,  and  Hokansbo,  in  Sweden,  in  large,  splendid,  we27> 
defined  crystals ;  also  at  Skutterud  in  Norway.  Other  localities  are  at  Querbach  in  Silesia,  Siegeo 
in  Westphalia,  and  Botallack  mine,  near  St.  Just,  in  Cornwall  The  most  productive  mines  are 
those  of  Vena  in  Sweden,  where  it  occurs  in  mica  slate ;  these  mines  were  first  opened  in  180S. 

This  species  and  smaltite  afford  the  greater  part  of  the  smalt  of  commerce.  It  is  also  employed 
in  porcelain  painting. 


86.  GBRSDORFFITE.  Nicoolum  Ferro  et  Gobalto  Arsenicatis  et  Siilphuratis  mineraUsatmii, 
Kupfemickel,  pt.  (while  Yeoc,  fir.  Loos),  OransL,  218, 1768,  Ak.  R  Stockh.,  1761, 1754  [Theapecief 
later  taken  for  Kupfemickel  and  Oobalt  ore,  untU  1818.]  Nickelglanz,  Weisses  Nickelerz,  Pfiift 
Schw.  J.,  xxii.  260,  1818;  Berz^  Ak.  H.  Stockh.,  1820.  Salfo-ars^niure  de  nidcelBmid,  1824 
NickelarsenikglanZ)  Nidcelarsenikkies,  Arseniknickelglanz,  Oem,  Nidcel  Glance.  Disomose 
BstMi,  Tr.,  11  448,  1832.  Tombazite  pt.  BreUh,,  J.  pr.  Oh.,  xv.  330,  1838.  Oersdorfflt  (fir. 
Schladmiog)  pt  Lowe,  Pogg.,  Iv.  603,  1842.    Amoibit  pt  v.  Kob,,  J.  pr.  Oh^  zzxiil  409;  1844. 


iBometric ;  pyritohedral.  Observed  planes  (?,  1,  t-2.  Figs.  2,  6,  7,  46. 
Cleavage :  cubic,  rather  perfect.    Also  lamellar  and  granular  massive. 

H.=5-5.  G.=5-6— 6*9.  Lustre  metallic.  Color  silver-white — steel- 
gray,  often  tarnished  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Oomm  Var.— Kormal,  Ki  S*+Ni  As*  or  Ni  (S,  As)*= Arsenic  46*6,  sulphur  19-4^  nickel  36-lt; 
100.  But  the  composition  varies  in  atomic  proportions  rather  widely,  and  the  fpeoiet  is  not  /e( 
"^rlly  understood. 

Y  ar.  1.  Ihmwl    Having  the  above  composition. 
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1  LSve'b  geniorfiU  (Ka  10)  affords  1  PH  S*+Ni  AB*]+i niocolite  (|k  60X  oomspondiiig  to 
1  ntio  for  Aa,  8^  Ni,  3 :  2  :  3.  Lowe  deduoed  4. :  3  :  4^  the  formula  firom  which  would  SSSsi 
ily  in  the  last  member  being  ^  niooolite.  Anal  9  Ma  in  with  this  formohL 
1  Too  Kobell^a  amoQfUe  (aoaL  17)  afforded  him,  4  As  +  S  S-h4  Ni=Ar8enio  47*4,  sulphor  15*2, 
kkel  37*4.  4As+3S+4^N<is  nearer  the  analjrsia.  The  mineral  oocora  at  Lichtenberg  in  the 
Icbtdgebiige  in  light  steel-gray  octahedrons,  having  H.=4. 

4.  H.=4.  Pless's  analyses  (Kos.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  16),  oorre- 
posd  to  2  Ni  8+ Ni  As*.    ISiis  ore  may  be  named  plesiiie, 

5.  Mschamte.  AnaL  18  corresponds  to  At  ratio  for  As,  S^  (Ni,  Fe,  Oo),  2  :  1 :  2,  giving  the 
ormQla  1  [B  S*+B  As*]  +  2  niocolite. 

Inalj^:  1,  Berselins  (L  c.);  2,  Bammelsberg  (Pogg.,  IzviiL  511);  3,  4,  Sohnabel  (Verb.  Yer. 
Bocn,  Till  307,  Bamm.  Mik-Ch.,  65);  5,  Bergemann  (J.  pr.  Oh.,  Ixzv.  244);  6,  Dobereiner  (Schw. 
r.  zzTL  270);  7,  Bammelsbeig  (Handw.,  ii  14);  8,  Heidingsfeld  (RamnL,  5th  SuppL.  174);  9-11, 
[i07e  iBamm.,  2d  SuppL,  102,  Pogg.,  Iv.  503);  12-14^  Pless  (Ann.  Oh.  Pharm.,  IL  250);  16,  Bogen 
B.  E  Ztg^  xziii  55) ;  18,  Bergemann  (J.  pr.  Oh.,  Ixxix.  412);  17,  v.  Kobell  (J.  pr.  Oh.,  TTTiii. 
102);  18,  Zeijaa  (Ana.  Ak.  Wien,  1866,  173): 


1.  Loos,  Sweden 
1  Hangurode,  G.  5*65 
3.  Mosen,  crysL 
i  Ems,  masawe 

5.  *•    er^ 

6.  Kamfldorf 
i.  Loibenstein 

8.  « 

9.  PrakflDdorf 
Id  SehkdmmgfC^ersdof/. 

&.  6*7— 6-9 


u 


tt 
Ii 


erysl,  0.6-64 

it 


n. 
It 
a 

14.  H  tt 

15.Seg«Q 

16.  EoiE,  mosscM 

Ti.  imoAOe,      G.  6*08 

KBobidun 


Ab 

45-87 

44*01 

460*2 

38-92 

4502 

48- 

4802 

46*12 

4610 

49-83 

42  52 

39-04 

39-88 

39*40 

87-62 

83-25 

45-34^ 

49*73 


8 

19  34 
18-83 
18-94 
17-82 
1904 
14- 
20-16 
18-96 
16-25 
1413 
1422 
16-H5 
1611 
16-91 
17-49 
21-51 
14-00 
9*41 


Ni 

29*94 

30-30 

32-66 

35-27 

3418 

27-« 

31-82 

33-04 

28-75 

26-14 

38-42 

19-59 

27*90 

28*62 

40*97 

22-79 

37-34 

25-83 


with  some  Ou. 


by 


Go 

0*92%  Si  0  9=100-58  BeiseUttS. 

Sb  0*86=100  Bamm. 

=100  Schnabel. 

2-23,  Ou  2-75=101*96  SohnabeL 
0-27,  Sb  0*61=100'14  Bergemann. 

=100  Dobereiner. 

■=100  Bammelsberg. 
0-60,  Ou  0-11,  Sb  0-33=100*97  Held. 

=100  L5we. 

=99-65  Lowe. 

,  qnartz  1*87=99-12  L6we. 

1412=100*23  Pleas. 
0*83=99-69  Pless. 
2*88=100  Pless. 

=100-17  Bogea 

1-64,  Ou  4-01,  Sb  0*62=100*46  B. 
ir.,  Pb  0*82=100  Kobell. 
7-46,  Si  1-63=99-26  Zeijau. 

«  with  some  Oo. 


PyTi,  eta— In  the  closed  tube  decrepitates,  and  gives  a  yeUowish-brown  sublimate  of  sulphid 
^^f*^  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  add. 
BJE.  QQ  durooal  gives  sulphurous  and  garlic  odors  and  thses  to  a  globule,  which,  with  borax-glass 
PTC8  at  first  an  iron  reaction,  and,  by  treatment  with  firesh  portious  of  ^e  flux,  oobalt  and  niokel 
in  sooQusiTeiy  Qzydized. 

^^QcvipoMd  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  araenoos 

C>U^-.Occars  at  Loos  in  Helsingland,  Sweden;  in  the  Albertine  mine,  near  Harzgerode  in  the 
™i  wHh cihaloopynte,  galenite,  oiUdte,  duor-spar,  and  quarts;  at  Schladming  in  Styria;  Kama- 
J^J^^verThuringta;  Haueisen,  near  Lobenstein,  Yoigtland;  at  the  quicksilver  mine  (anal 
*>'  ^  It  Pflngstweise  (anaL  5),  near  Ema.  Also  found  as  an  iDcrustation  of  cubes,  with  planes  1 
*'"'  H  a&  decomposed  galenite  and  blende,  at  PhenizviUe,  Pa. 

^.  UIiUCANNITEI.  IHdcelspiesglaserz  {tt.  Siegen)  UUmarm  (his  discov.  in  1803),  Syst-Tab., 
^379, 1814.  Nickelspiessglanaerz  ffausnL,  Handb.,  192,  1813.  Antimonnickelglanz,  Nidc« 
^*<^t>3Bo&glanz,  Antimon-Arseniknidkelglanz,  Cfenn,  Niokel  Stibine;  Niokeliferous  Gray  Ani 
^Bmj,  Antimdne  sulfur^  nidcelif^  K,  1822.    UUmannit  I\robel,  1843. 

bometric.  Observed  planes,  0,  1,  /;  f.  5,  6,  7.  Cleavage:  cubic, 
pertect.    Occars  also  massive ;  Btmcttire  granular. 

H.==5^5-5.  G.=6-2— 6-51 ;  6-352— 6-506,  Harzgerode,  Ramm.  Lustre 
metallic   Color  steel-gray,  inclining  to  silver-white.    Brittle. 

^•■yr-Nl  ff+Nl  (8b,  Aa)«,  Bamm.,  or  Nl  (8^  8h,  AB)*=(arsenic  excluded)  ITickel  27-7. 
"^^°^7^H  Bolphur  15*1=100.  The  arsenic  is  sometimes  wanting,  as  in  anaL  3,  4.  Analyses.. 


■^ 
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1«  Eli^TOth (Beltr^  tL  329);  %  UUmamt  (Sjst  tab.  Ueber&,  894);  8, 1,  H. BoM(Pogg^ 
5,  Bommelsberg  (Pogg.,  Iziy.  189): 

As  Sb  S  Ni 

1.  Freusberg  11*75        Ains        16-26        26-26=100  Elaproth. 

2.  Siegen                    9*94        47-6G        16*40        26*10=100  UUmann. 
.                8.      **  66*76        16*98        27*36=99*10  R  Rose. 

4.  "  64*47         16-66        28*04=98*06  H.  Roae. 

5.  Harzgerode  2*66        60*84        17*38        29*43,  Fe  1*93=102*13  Bamm. 

^^  ■ 

Pyr^  etc. — ^In  the  closed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  soli  huro^ 
and  antimonous  flimes,  the  latter  oondenaing  on  the  walls  of  the  tube  as  a  white  non-vols^ 
sublimate.  B.B.  on  oharooal  fuses  to  a  globule,  boils,  and  emits  antimonous  vapors,  wlilch  ooir 
the  ooal  white :  treated  with  borax-glass  reacts  like  gersdorffite.    Some  varieties  contain  arsettk 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  antimoooil 
add. 

Obs. — Occurs  in  the  Duchj  of  Nassau,  in  the  mines  of  Freuaburg,  with  galenite  and  chaloop;* 
rite ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstein. 

Bammelsberg  calls  an  ore  from  the  Harz  bowrnonU-nicMgUua,  It  occurs  in  cubes ;  H.=4'l 
G.=6*6»6— 6*706.    Analysis  (Pogg.,  IxxviL  264) : 

AsSb  8  NIOoPbOaFe 

28*00        19-6S        16-86        27*04        1*60        6*13        1*33        0*61=100 

It  comes  from  Wolfsberg  in  the  Harz. 

88.  OORYNITZL    EorTuit  v.  Zefharwich^  Ber.  Ak.  Wlen,  U.  117,  1866. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  gronp. 

H.=4-6-5.  G.=5-994;  5-95-6-029,  v.  Z.  Lustre  metallic.  Coloi 
silver-white,  inclined  to  steel-gray  on  fresh  fracture ;  streak  black.  Opaqae. 
Fracture  imeven. 

Oomp.— Ni  S*+m  (As,  Sb)',  or  like  ullmannite,  and  differing  in  that  the  arsenic  presett 
exceeds  in  amount  the  antimony.    Analysis:  v.  Payer  (L  c.) : 

Ajb  Sb  8  Ni  Fe 

87*88  13*46  1719  28*86  1*98=99*31 

P3rr.i  etc^-In  the  open  tube  affords  sulphurous  add  and  a  crystalline  white  sublimate.  lo 
tlia  maittrass  also  finally  a  narrow  yellowish-red  and  a  broader  yeUow  zone.  B3.  on  charo<M- 
ftisee  easily  at  surface,  yielding  fumes  of  sulphurous  add  and  antimony.  With  borax-g^ 
raaotions  of  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Obs. — ^From  Olsa,  in  Garinthia,  with  bournonite ;  crystals  about  2^  mm.  through. 

NamAd  from  Kap^m,  a  duft. 

39.  ZJLURITB.    Lamit  WShkr,  Ann.  Oh.  PhamL,  ozzzix.  118. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-S,  t-i 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6'99,  v.  Waltershausen.  Lnstre  metallic,  bright 
CJolor  dark  iron-black ;  powder  dark-gray.    Brittle. 

Oomp.— Sulphid  of  osmium  and  ruthenium.  Perhaps  12B!l*S^•fOs8^  or  BaS*  [+^Btt^Oi] 
c=Sulphur  82-12,  Bu  62*88,  Os  600= 100.    Analysis:  Wohler  (L  a): 

8  31*79  [Os8*08]  Bu  66*18=100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  from  it,  tbi 
amount  used  for  ana^is  having  been  but  0*3145  grain. 

Pyr.,  etc. — ^Heated  St  decrepitates.  B.B.  infusible,  giving  first  sulphnroos  and  then  osmio  idd 
frunea.    Not  acted  upon  by  aqua  regia,  or  by  heating  with  bisulphate  of  potash. 

Obi^-^From  the  platinum  washings  of  BomeOi  Found  among  fine-g  mined  platinum  whicb 
had  been  brought  from  Bornea 
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1 1CAR0A8XTB.    Not  llarchasite  [=0r78t  ^frite]  AhOk,  Agrie^  1646 ;  Henekd,  1*726 ;  WalL, 

1U7;  OnmsL,  1T58;  JUwk,  1768;  de  IMe,  1783.    ?  Pyrites  argenteo  colore,  Oerm.  Wasserkies 

0.  Wetsserklea,  Agric  Interpr^  477,  1646;  Femun  jeooris  ooloro,  GomK  Leberens,  pt,  Agric^ 

am  469.    Yattenkiea  [=Was8erk]e8]  pt,  Pyrites  fascos  pt,  P.  aquosus  pL,  WtUL,  212,  *747. 

Svafwelkies  pt   OronsL,  184,  1758.     Pyriioii  UmelloBOB  Bonk,  lithophi,  ii.  100,  1772      P. 

flKposna?  id;  107.    Pyrites  rhomboidales  pt.  de  Liale,  Grist,  1773,  liL  242,  178S.    Pyrites 

UnteOeose  ea  crdtes  de  ooq  [=:OockBconib  Pyrites]  FbrsLf  Oat,  1772;  de  Lide^  Grist,  iiL  2/>2, 

11^3.    Fynfees  fhscos  lamellosas  TTotiL,  iu  134,  1778.     Stnhlkies,  Leberkios  [=Radiated 

Pyritefs  Hepatic  Pyritee]  pt,  TTem.,  Bergixu  J.,  1789.    Fer  sulAii^  yar.  redi^  A,  Tr.,  1801, 

Brm^  Tr^   1807.      Wasserkies  (Dichter  o.  Leberkies,  Strahlkies,  Haarkies  pt)  Hduam,^ 

HazMltm  149, 1818.    Fer  sulfhre  blano  pt  H,    White  Pyrites  AiJdn,  ICin.,  1814.    Fer  sulfur^ 

prisotttiqQe  riiomboidale  Brar^  Oat,  801, 1817.   Prisinatio  Iron  Pyrites  Jomoa^  ill  297,  1820. 

Sumnkiee,  ^leerkiee,  Zellkies  pt,  Oerm,    Oooksoomb^  Spear,  and  Oellular  Pyrites.    Markasit 

Baii,  Hanai.,  467,  661,  1846. 

Orthorhombic.    I^  7=106^  5',  0  A  1-I=123«  26',  a  :  J  :  (j=l-5737  : 1 : 

132S7. 

0  A  1=116**  55'       1  A  1,  inac.,=115^  10'         14  A  14=64^  52' 
0  A  f  1=158  27       1  A  1,  bra<5h.,=89  6  1-5  A  1-J=80  20 

0  A  1-1=130  10       1  A  1,  baB.,=126  10  I  ^  i.i=126  67 

Cleavage:  /rather  perfect;  l-i  in  traces.  Twins:  plane 
of  composition  I^  sometimes  consisting  of  five  indiviauals, 
mited  by  the  acnte  lateral  angle  (f.  97) ;  also  others  with 
composition  parallel  to  1-1.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often 
masfiiTe,  columnar,  or  granular. 

H.=6-6-5.  Q.=4-678-4:-847.  Lustre  metallic.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  gray. 
ctreak  grayish  or  brownish-black.  Fracture  uneven.  Bnt- 
tk 
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IJ"Pi7»-— Pe  8»,  Iflce  pjrrite. 

|M  itrieCieB  that  have  been  recognised  depend  mainly  on  state  of  ciTBtallizatioa, 

1.  BadiaUd  (SlraJOkiea):  Badiated;  also  the  simple  crystals. 

^  ^Kbornni  P.  {Kamimkiim)\  Aggfegatioos  of  flattened  orystals  into  crest-like  forms. 

«•  ^^Mr  P.  {Speerkiea) :  Twin  GrvstaSi,  wi^  reentering  angles  a  little  like  the  head  of  a  speaf 

oiionn. 


\  9^^^**^  (BaarUn) :  In  capillary  cfystalliaations. 
I.  UtfeHcp^  (LAerkUe  and  P^mtef  fuaau  pt):  The  i 


,     ^^ (LAerkiee  and  iVrttef  fuaau  pt):  The  ntassiTe  of  dnU  ooVxra,  being  named  from 

^  {ivv;  \sgx  iodudingy  among  the  older  mineralogists  especially,  brown  spedmens  of  anj 
PJJite,  altered  more  or  less  to  limonite. 

r. ^^^-P.  {ZtSkie»)\  In  cellular  specimens,  formed  by  the  incnAation  of  the  crystals  of 
«a«  miaerah  that  have  disappeared;  partly  pyrite. 

<•  ^ftakid:  Nearfy  white  in  color  (in  put  kurosiie  Breith.,  and  weiaekwpftnnV  contains  s 
"**ofaf8enia 

B^7»»:  I,  Hstebett  (FhiL  Trans.,  826,  1804);   2,  3,  BenoUns  (Schw.  J^  zzrlL  67);  4, 
"'•^^'ff^Wi  1»T.  282);  6^  Trapp  (B.  tt  Ztg.,  xxill  66): 
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¥e  8 

t.  46*4  68*6=100  Hatohett 

2.  45-66        54-84=100  BeneUus. 

3.  3peor  P.  45*07        52*35,  Mn  0*70,  Si  0*80=99*92  Bendhif. 

4.  Kyronie  46 60        5305,  Cu  1-41,  As  0*93=100*99  Sohfiidhanw. 

5.  Munsterthal,  Baden        46-93        61-95=98-88  Trapp. 

Pyr. — Idke  p3rrite.    Very  liable  to  decomposition ;  more  so  than  pyrite. 

The  kyro8iie  Breith.,  called  also  tDeiaskupferenj  Char.,  1823,  111,  246,  and  OTBenid  of  coppery 
fh)m  the  Mine  Briccius,  near  Annaberg.    A  Chilian  weisskupfererz  contains,  acoordin|^  to  Pb 
(Breitii.,  in  Pogg,  IviiL  281),  12*9  p.  a  of  copper,  besides  iron  and  sulphur,  but  no  a; 
Another  so  caUed,  from  Schneeberg,  is,  aocorcfing  to  ▼.  Kobell  (J.  pr.  Ch.,  IxxL  159),  im 
marcasite.     Weiaskupforen  (also  called  tmsskupfer  and  weisserz)  occurs  as  the  name  of  a  s 
all  the  mineralogical  works  of  last  century,  from  HenokeVs  Pjrotology,  in  1726,  where  it  is 
a  whitish  copper  ore,  and  placed  near  tetrahedrite ;  and  the  light  color,  from  Henckel  do 
attributed  to  the  presence  of  arsenic    It  has  finally  been  run  out  as  mostly  impure 
and  the  domeykite  and  related  species  (p.  86)  are  now  the  only  true  white  copper. 

Oba. — ^The  spear  variety  occurs  abundantly  in  the  plastic  day  of  the  brqwn  ooal  formalin 
Littwitz  and  Altsattell,  near  Carlsbad  in  Bohemia  and  is  extensively  mined  for  its  sulphur 
the  manufacture  of  the  sulphate  of  iron.    The  radiated  variety  occurs  at  the  same  place ;  also 
Joachimsthal,  and  in  several  parts  of  Saxony.    The  cockscomb  variety  occurs  with  galenitd 
fluor-spar  in  Derbyshire ;  crystals  near  Castleton  in  Derbyshire;  near  Alston  Moor  in  Ourcl 
land ;  near  Tavistock  in  Devonshire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  in  Com 

At  Warwick,  N.  T.,  it  occurs  in  simple  and  compound  crystals,  in  granitei  with  zircon.  Hoi 
farm,  in  Phillipstown,  K  Y.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occurri^ 
raagnesian  limestone.    Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New 
land,  particularly  at  Cummington,  Mass.,  where  it  is  associated  with  cummingtonite  and 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  in  the  topas  and  fluor  vein  in  Trumbull;  also 
gneiss  at  East  Haddam ;  at  Haverhill,  N.  H.,  with  common  pyrite.    In  Canada  in  Neebing.  a ' 
miles  east  of  the  Kamanistiquia  R. 

Marcasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  add,  and  sulphate  of  i^-i 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  m(»rcasiie,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  tb? 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  until  nesr 
the  dose  of  the  last.    It  was  first  given  to  this  species  by  ELaidinger  in  1845. 

The  species  is  probably  recognized  by  Agrioola  under  the  name  wasserkies  and  leberers;  tni 
also  under  the  same  by  Cronstedt ;  and  it  is  Wasserkiea  of  Hausmann  in  both  editions  of  his  greti 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applic&^<^: 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitn  ji 
man  pyrite— if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  TVeust^ 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  easily  deooroposable  pyrite ;  n^^ 
pyrrhotiis  was  also  induded  under  its  other  name,  pyrites  fuacua.  The  rhombic  crystallization  i^ 
mentioned  by  de  Lisle ;  but  Hauy  long  afterward  considered  it  only  an  irregularity  of  oommoo  iroi 
pyrites.  Marcasite  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  tbs 
various  spedes  of  pyrites. 

LONOHIDITB  BreiL  &  PlatfyL,  Pogg.,  IxxviL  135  (Kausimkies,  Br.  Char.,  264, 1832).  This  minenl 
appears  to  be  a  mixture  of  marcasite  and  mispickoL  Breithaupt  gives  for -it  the  angles  104'  2^ 
for  /  A  i;  and  100''  36'  for  the  brachydome.  H.=6-5.  a.  =4*925— 5.  CJolor  tin-white,  sometime 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loa  dt),  S  49*61,  As  4*40,  Fe44*2J, 
Co  0-35,  Cu  0-75,  Pb  0  20=99*54,  equivalent  to  34  of  marcasite  (Pe  S*)  and  1  of  Pe  As*.  Frofl 
Freiberg,  Schneeberg,  and  ComwalL 

AlU — ^Limonite  and  pyrite  occur  as  pseudomorphs  after  marcasite. 

91.  IiSlaliXNQITB.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt  Ja$n$8onf  in.  2'% 
1820.  Axotomer  Arsenik-Kies  pt.  Mohs,  Grundr.,  525,  1823.  Arsenikalkies,  Arsenikciseo, 
Arseneisen.  pt.,  Oerm.  Leuoopyrite  pt.  Shep.^  Min.,  ii  9,  1835.  Arsenosiderit  pt  Glocl, 
Grundr.,  321,  1839.  tfohsine  pt  Chapman,  1843.  Ldllingit  pt.  Edtd.^  Handb.,  659,  1S45. 
6&tersbergit  Kermg.f  Min  ,  111,  1853.    Leuoopyrite  Dana^  Min.,  1868. 

Orthorhorabic.    Form  like  that  of  arsenopyrite,  and  probably  the  sftin* 
in  augles  with  that  of  lollingite*    Also  massive. 


As 

S 

1.  Fossnin,  Norway 

70-09 

1-33 

SL         *'             ^* 

70-22 

1-28 

3.  Schladming 

72-18 

0-70 

4w  Breitenbrnnn 

69-86 

1-10 

6.  AndreaBberg 

70-69 

1-66 
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H.=5— 5-5.  G.=6-8— 8-71;  6-80  from  Andreasberg.  Uling;  7-09. 
om  FoQsam,  Scheerer;  7*28  from  Breitenbrunn,  Belmcke;  8*67— 8-71 
om  Schladming,  Weidenbusch.  Lustre  metallic.  Color  between  silver- 
Kite  and  steel-gray.     Streak  grayish-black.     Fractm^e  uneven.    Brittle. 

Compk — ^Fe  As'= Arsenic  72-8,  iron  27 -2=100 ;  or  (Pe,  Ni,  Co)  As*.  Analjses;  1,  2,  Scheerer 
»ogg^  zlix.  636,  1.  163):  3,  Weidenbusch  (Rose's  Sjyst  Ch.,  64);  4^  Behncke  (Fogg.,  zoyiiL 
11);  6,  Uling  (Za  nat  Ver.  HaUe,  1864,  339): 

Fe 

27-89=98*81  Scheerer. 
28-14=99-64  Scheerer. 
26*48=99-36  Weid. 
27*41,  Sb  1*06=99-41  Behndce. 
28-67=100*91  niing. 

r, — In  the  dosed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white  sub- 
imate  of  arsenous  acid,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor  of 
nenic;  in  O.F.  a  white  coating  of  arsenous  add,  and  in  R.F.  a  magnetic  globule.  With  the 
luxe«  the  roasted  mineral  reacts  only  for  Iron. 

Ob8.-^>ocar8  with  copper  nickel  at  Schladming;  at  Ehrenfriedersdorf,  in  Saxony;  at  Saters- 
berg,  near  Fossum,  in  Norway. 

A  cryttal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but 
it  13  not  known  under  what  circumstances;  and  in  Bandolph  Co.,  K.  0.,  a  mass  of  nearly  two 
pocnda  weight.    Whether  these  were  leucopjrrite  or  lolingite  is  uncertain.    Also  found  at  Paris, 

The  oame  lencopyrite  is  derived  firom  XsvK6f,  white,  and  pyrites;  it  was  given  by  Shepard  in 
1336. 

92.  HAMMBLSBESROITB.    Weissnickelkiea  SoffirL,  Pogg.,  zv.  491, 1829.    Bamrndsbeigito 
Dma,  Mia.,  61, 1864.    [Not  Bammelsbergite  (Syn.  of  Chloanthite)  Baid.,  Handb.,  1846.1 

Orthorhombic ;  /A  7=123°— 124°  ? 

a=5-25-5-75.  G.=7'099— 7-188  Breith.  SKghtly  ductile.  Otherwise 
•ike  the  preceding. 

Coikp^Fi  As*,  like  chloanthite=A)rsenic  71-7,  nidcel  28*3=100.    Analysis:    1,  Hofflnann 

Ab  in  Bi  Cu  8 

Schneeberg        71-30        28-14        2-19        160        0*14=102-27 

Fyrr-Ih  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  t>ther  reactions  the  same  as 
vith  DicooUte  (p.  60). 

Obi^-Oocars  at  Schneeberg  and  at  BiedielsdorC  It  was  first  separated  from  the  isometric 
vhite  lucksl  by  Breithaupt 

>3.  LSUCOPTBITZI.  Syn.  same  as  for  LOiUNorrE  (p.  76),  with  also  Olanzarsenikkies  Breiffi^ 
J.  pr. Gh,  iv.  260,  261, 1836.  Mohsine  pt  Chapman,  Pract  Min.,  138, 1843.  Lollingit  pt  ffaicL, 
ISO.    Oeierite  (fr.  Geyer)  BreOh,,  B.  H.  Ztg.,  xxv.  167,  1866.     Ldllingite  Iktna,  Min.,  186& 

Orthorhombic.  Form  like  that  of  mispickel,  l-»  A  l-i= 
122°  Kose,  122°  20'  Breith.  Cleavage :  rather  perfect  in  one 
direction.    Also  massive. 

H.=5-6-5.  G.=6-2-7-43  ;  6*246  from  Geyer ;  7*00- 
7'228  from  Eeichenstein.  In  other  physical  characters  like 
leucopyrite. 

Oomp. — ^Fe  As+Fe  As*= Arsenic  66-8,  Iron  33-2=100.     Analyses:   !« 
Meyer  (Pogg.,  L  164);  2,  Karsten  (Bisenhutt,  il  19);  3,  Weidenbusch  (Boflo'l 
^7^  CbeoL,  §4);  4^  Behncke  (Pogg.,  zcviiL  187);  6,  Hofoiann  (Pogg.,  zv.  486): 
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1.  Beichensieiit 


it 


II 


2. 

3. 

4.  Oeyer 

5.  Beiehenstein 
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Ab  S  F^ 

68-U  1*63  30-34,  gangrae  3-65=98-56  Keyw. 

66-88  l*t7  32-35=100  E:arsten. 

65-61  1-09  31*51,  gangne  1*04=99*25  Weld. 

58-94  6-07  32-92.  Sb  1-37=99-30  B. 

65*99  1-94  2806,  gangue  2*17=9816  HofinaniL 


The  last  analjsia  a£fbrdfl  a  oomposRion  intennediate  between  those  of  leuoopyrite  and  Idlii 
The  4th  is  between  this  species  and  mispickel,  and  has  been  called  gqfmie^  It  is  tin-white, 
black  streak.    a.=6*821 — 6*246  Behncke,  6*650  Breith. 

Pyr. — Same  as  for  lencopyrite. 

Obi, — At  Eeichenstein  in  Silesia,  in  serpentine,  with  aisenqyyrite;  at  Geyor  in  Sazonj, 
crystals,  having  distinctly  the  form  of  araenopyrite,  and  massive,  mixed  with  quarts;  at 
near  Hnttenberg  in  Oarinthia,  In  siderite,  along  with  bismuth  and  soorodite. 

Named  by  Chapman  after  Mohs,  hy  whom  the  mineral  was  first  described,  and  wbo  mentic 
LSling  as  the  first  locality  at  which  it  was  found ;  but  as  mohsiie  was  previously  given  to  a  Tari< 
of  menaocanite,  Haidinger*s  name  is  here  adopted. 

94.  ARSENOPTRITB,  or  KISPIOEEH  ?lApis  subrutilus  atque  non  fere  alitor  ac 
spuma  splendens  et  friabilis,  Germ,  Mistpuckel,  Affric^  Interpr.,  465,  1546.  Fyntes  candidi 
Wasserkies  pt,  CfesneTf  Foss.,  1666.  Arsenikaliskkies,  Mispickel,  Menckdf  Fyrit.,  17] 
Araenikaliskkies,  Hvit  Kies  (sPyrites  albus),  Mispickel,  Arsenik-Sten,  WoO.,  227,  228,  174t- 
Mispickel,  Pyrite  blanche,  I^.  trU  Wall.,  1768.  Arsenikkies  F^e^^  1789.  Bauscfagellrideft« 
Fer  arsenical  J^.  Arsenical  Pyrites.  Dalamit^  Giftkies,  Glanzarsenikkies,  BreWL,  J.  pr.  Gh, . 
iv.  259,  261,  1836.    Arsonopyrite  Olock.^  Syn.,  38,  1847. 

Danaite=Oobaltic  ^spickel  (flr.  Franconia)  ffayes^  Am.  J.  ScL,  xziv.  386,  1833.  Kobaltai^' 
senikkies  Germ.  ?  Yermontit  (fr.  U.  &)  BreUh^  I  a  Akontit  (fr.  Sweden)  BreUh^  L  a  Th^, 
behniti  Giftkies,  Breilh^  6.  EL  Ztg.,  xxv.  167,  1866. 


Orthorliombic.  /A  7=111*'  63',  0  A  l-t=119^  37' ;  a:i:  (j=1-7688  : 
1  : 1-4793.  But  /A  /varying  from  lir  to  112^  30',  and  1-f  A  l-i  from 
119°  80'  to  121°  80'.    Observed  planes :  see  f.  98,  99, 100. 


98 


Franconia,  N.  H. 


0  A  1-2: 
OA  1  : 
OA  3  : 
OA84: 


118°  18' 
115  12 

98  55 

99  37 


100 


Franconia,  N.H.,  and  Kent,  N.T. 


Danaite. 


0  A  J-J: 
OAfJ: 

0  A  1-i: 

0  A  3-t: 


158°  23' 
:M9  16 
130  4 
:105  40 


14  A  1-t,  bas.,=:120'  46 
1-1 A  1-t,  ba8.,=99  62 
3-?  A  3-?,  ib.,=148  40 
f  i  A  i  i,  top,=118  32 


Cleavage :  /  rather  distinct ;  (?,  faint  traces.    Twins :  composition-face  /, 
and  1-t.    Also  colnnmar,  straight,  and  divergent ;  granular,  or  compact 
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H.=5-5— 6.    G.=6-0— 6'4 ;  6-269,  Franconia,  Kennffott.    Ltistre  metal- 

c  Color  silver- white,  inclining  to  steel-gray.    Streak  dark  grayish-black, 
ractnre  nneven.    Brittle. 


Oomm  V«r«— 9b  S^+Fb  Aa*=Fe  (As,  8)*=  Arsenic  46*0,  sulphur  i  0*0,  Iron  34-4=100.    Pftrt 
fthe  iron  sometimes  replaoed  hj  oobah. 
Vtf.  1.  Ordmary.     Gontainmff  little  or  no  cobalt 

Breithaapt  makes  7A/=lir  1'  and  M  A  1-{=120*  SS'  for  cryst.  fr.  Dalame,  Sweden  (hia 
ttlofiuk)  and  a.=5-66-^«69;  111**  27'  for  id.  fr.  Freiberg,  OhomnitK,  Munzig,  YiDariea,  Braml, 
tiesengebrzge,  Zinnwald,  Altenberg,  with  a.=5-839— 6*053 ;  118"  4'  and  120**  30',  for  id.  fir.  Thai- 
eim  Dear  Stolber^  in  the  Engebirge,  Schlackenwald,  Cornwall,  with  0.=6'1 56-— 6*221  {gijVda 
Bd  ihaOievmie,  Breitfa.).    For  M.  of  Mt.  Sorata,  G.=6-255  D.  Forbes. 

'L  CobaUic:  Danaiie.  Containing  4  to  10  p.  a  of  cobalt,  and  giving  the  formula  (Go,  Fe)  (As, 
i?.  /A /in  cryst.  fr.  Franconia,  N.  H.,  112'  1'— 112",  1-i  A  1-1=121"  30',  14 A  1-1=100'  15', 
•eschiHittcher;  /A  /=112"  33',  1-t  A  l.i=12l'  20',  1-1 A  1-1=99"  64',  Kenngott.  In  cryst  firom 
anitterud,/A/=lir40— 112*  2',  l-iAl-i=121'  30',  Scheerer.  Vermont  and  akarOUe  are 
obaltiferoua  (Brei^).  The  vermontite  is  supposed  to  be  from  Vermont  [Franconia  ?] ;  it  gave 
lim  /A  7=111**  38'.  and  Q.=6*207.  The  akontite  is  fh>m  Hokansbd  and  Vena,  in  Sweden,  and 
5»T«  /  A  7=110"  29\  with  a.=6*008  and  6*069.  For  D.  from  Mt  Sorata,  fibrous,  a.=6*94,  granular 
b'S^  D  Forbes.  The  danaUe  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
FraDconia  locality. 

3.  Jfieoot^erous.    Ckmtaining  nickel. 

4.  Argtsiifermis,  Containing  a  little  silyer,  and  occurring  in  adcular  crystals  (Weisserz  pt 
Wen.;  |\»r  arsenical  argentifdre  J91    From  Braiinsdorf,  in  Saxony. 

AnilTsea:  1,  Stromeyer  (Schw.  J.,  x.  404) ;  2,  Chevreul  (GilL  Ann.,  xviL  84) ;  8,  Thomson  (Ann. 
LrtL.  K.  York,  ui.  85) ;  4,  Baldo(Jahrb.  Min.,  1866,  594) ;  6,  Weidenbusch  (Bose^s  Kryst  Ch.,  56); 
1 T.  Ham  (Jahrbu  O.  Beichs ,  iy.  400) ;  7,  Freitag  (Bamm.  Min.  Ch.,  58) ;  8—11,  Behucke  (Fogg., 
I'm  184);  12,  Potyka  (Pogg^  cvii.  804);  13,  D.  Forbes  (Phil.  Mag.,  IV.  xxIjl  6);  14,  Kroeber 
(ib^  nix.  8);  15  16,  Winkler  (B.  H.  Ztg.,  xxv.  167) ;  17,  D.  Forbes  (L  a) ;  18,  Scheerer  (Fogg., 
xE  546) ;  19,  Wdhler  (Pogg.,  zliiL  691) ;  20,  A.  A.  Hayes  (Am.  J.  Sd.,  zxir.  S86) ;  21,  J.  L.  Smith 
(CHIHs's Exped,  iL  102) ;  22,  D.  Forbes  (La): 


a.     -^ 
3.      " 

iOtwioa 
S-  BeidiOQgtein 

S.  Sahla,  Sved. 
9.  Altez^)eig^  SiL 
W.  Pwiberg,  Sax. 
U.  LazMleabnth  SiL 
ItSakla 


liBofiria 

l^Tbdbeim 

jj.  Eirenfriedfirsdorf 

17-  Ht  Sonta 

15,       ti  tt 

^'  PraooQina, 


U 


As 

42*88 

43*418 

45*74 

43*85 

45*92 

45*00 

41*91 

42-05 

43*78 

44*83 

44*02 

43*26 

46-95 

43*68 

44-00 
44*97 
45*46 
46*76 
47*45 
41*44 
44*30 


S        Fe 


21*08 

20-132 

19-60 

20  60 

19-26 

21*36 

2114 

18*52 

20-25 

20-38 

19*71 

1913 

18-12 

16*76 

19*77 
19*89 
19-63 
17-34 
17*48 
17*84 
20*25 


3604 

84-938 

33*98 

35-59 

33*08 

33-52 

36*95 

37*65 

34-35 

34-32 

34*83 

34-78 

34-93 

34-93 

34-02 
33*75 
34-47 
26-86 
30*91 
32*94 
30-21 


Co 

=100  Strom^3rer. 

=98*488  ChevrenL 

=99*32  Thomson. 

=100-04  Balda 

,  gangue  1-97=100-23  Woid. 

=99*88  Haner. 

=100  Freitag. 

^,  Sb  1-10=99-32  B.    a.=6*88. 

,  Sb  106=99*43  9.     a.=6-04S. 

=99-53  B.     G.=6-046. 

,  Sb  0-92=99-54  B.    G.=6'067. 

,  Sb  1*29,  Bi  0-14=98*60  Potyka.  G.=6-095. 

(r.=100  D.Forbes. 
0-09,  Ni  4*74^  Ag  009,  An  0*002,  Sb  «r.=100-202 


— ^,  gaogue  0-92= 98-7 1  Winkler. 
1-03,  gangue  0*22=99-86  Winkler. 
0*44^  Ni  0-03,  Mn  0*14=10007  Forbes. 
9*01=100*47  Scheerer. 
4-76=100*59  Wohler. 
6*46=98*67  Hayes. 
5*84=100*60  Smith. 


42-83    18-27    2922    311,  Ni  081,  Mn  612,  Bl  0*64=100  Forbes. 


sjiiS?^  ^  iaalynd  arsenopyrite  ftom  near  Andreasberg  (J.  pr.  Ohem.,  z.  436)  and  obtained  A« 
MWi),  88*344,  Fb  86*487,  Ag  0*011=99*792,  giring  nearly  the  formula  2  Fe  S+ 3  Fe  As«= Arsenic 
I!/V?^^  8-0,  iron  35-2=100.  Jordan  made  out  3  As,  8^  3  Fe,  which  requires  arsenic  62-9, 
wlpter  7-5  iron  39*6=100.  — >  ^       ^  ^  , 

.  ~^  ot>taxoBd  tnm  an  ore  from  the  coal  formation  of  Merseborg  (ZS.  Ver.  Halle,  Til  872) 
"  38-^,  8  21-70,  Fte  36*97,  8i  3*27,  %  Ca  <ra«=99*17 ;  ^.=5*86-5*66;  giying  the  formula 
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8  Fb  As*+8  Fe  S*.    Analysis  11,  by  Behnoko,  ooxresponds  to  7  Fe,  6  S^  6  As.    The  diflcre] 
in  these  cases  maj  be  owing  to  impurities. 

P3rr«,  etc — In  the  closed  tube  at  first  giyes  a  red  snblimate  of  sulphid  of  arsenic,  then  a 
lustrous  sublimate  of  metallic  arsenic.    In  the  oxen  tube  gives  sulphurous  fUmes  and  a  white! 
linmte  of  arsenous  add.    B.B.  on  charcoal  reacts  like  leuoopyrite.    The  varieties  oontainingrool 
give  a  blue  color  with  borax-glass  when  fused  in  O.F.  with  snocessiye  portions  of  flux  until  alii 
iron  is  ozydized.    Gives  fire  with  steel,  emitting  an  alliaceous  odor.    Decomposed  by  nitric 
with  separation  of  arsenous  add  and  sulphur. 

Obs. — ^Found  prindpally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  sHv^ 
lead,  and  tin,  pyrite,  chalcopyrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Muozig,  where  it  occurs  in  veins;  at  Beichonstein  in  ^esia,  in 
pontine;  in  beds  at  Breitenbrunn  and  Basdiau,  Andreasberg,  aud  Joachimsthal ;  at  Tunaberg 
Sweden;  at  Skutterud  in  Norway;  at  Wheal  MawdUn  and  Unanimity,  OomwBll,  and  at 
localities ;  in  Devonshire  at  the  Tamar  mines. 

In  Nbw  Hampshirt^  in  fine  crystallizations  in  gneiss,  at  Franoonia  {danaUe)  associated  with  ch^ 
oopyrite ;  also  al  Jackson,  and  at  Haverhill.  In  Movm^  at  Blue  HjU,  Corinna ;  Newfleld  (Bona! 
mountainX  and  Thomaston  (Owl's  head).  In  Vermnmt^  at  Brookfield,  Waterbury,  aud  Stoc^« 
oridge.  In  JfoM.,  at  Woroester  and  Sterling.  In  Cbitn.,  at  Chatham,  with  smaltite  and  niocoUte , 
at  Monroe  with  woUhim  and  pyrite;  at  Derby  in  an  old  mine,  associated  with  quarts;  at  MiLe 
Hill,  Boxbury,  in  fine  crystals  with  siderite.  In  New  Jtraey^  at  Franklin.  In  N»  Tork^  massire. 
in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende ;  in  crystals  and  maseire, 
near  Edenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  scorodito,  iron  sinter,  and 
thin  scales  of  gypsum ;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  fire  miles 
north-west  of  Cannel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  Gali/ormOf  Nevadi 
Co.,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meadow  laka  with  gold,  the  danaUe  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  La  the  San  Baldomero  mine  of  Mt.  Sorata  in  Boliviik 
both  the  mispidcel  and  danaite,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore;  also  both  at  Inquisivi  in  Bolivia;  also^  nicool{fBnni8  var.,  between  La  Pas  ao^ 
Yungas  in  Bolivia  (anaL  by  Krceber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94A.  Pldoak.— Plinian  BreOh,,  Pogg.,  Ixix.  430,  1846,  B.  H.  Ztg.,  xxv.  168,  1866.  Var.  of  Mis- 
picke}  G,  Boae,  Pogg.,  Ixxvi  84.  Monodinic,  according  to  Breithaupt,  who  figures  the  planes,  P 
{14^  2f(ir^  If  wi&  h  between  P  and  /,  and  o  below  /,  in  the  same  zone  with  Pjh^  L  X\/=61' 
30",  P  to  vertical  axis  6r36'=PAif,  Pa^=146'*0',  JrA^=134*  20,  o  A  A=  1 15"^  66',  oAt=117' 
33',  oAir=103"  16',  AaA=:119"  0',Pon  edge  AA=16r  12',  if  on  edge  hh=\W  12'.  Qeavage: 
P  and  Jf  distinct    Also  massive. 

R=6*6— 6.  G.=6*272— 6*292,  fr.  St  Gothard ;  6-299—6*307.  fr.  EhrenfKed.  Lustre  metallie. 
Odor  tin-white ;  streak  black. 

Composition :  Fe  S* + Fe  As',  or  Fe  (8^  As)*,  like  arsenopyiite.  Analysis  by  Flattner  (Pogg^  Ixix. 
430):  As  46*46,  8  20*07,  Fe  34-46=99'99. 

Fix>m  Ehronfriedersdorf  in  crystals,  also  firom  St  Gothard,  according  to  Breithaupt 

96,  GliAUOODOT.    Glaucodot  BreUh.  A  PlaUn,,  Pogg.,  IxviL  127,  1849. 

Orthorhombic.    /A  /=112°  36' ;  form  like  that  of  areenopyrite.     Cleav- 
age :  basal  perfect ;  prismatic  less  so.    Also  massive. 

H.=5.    G.=6-975— 6-003.  Lustre  metalHc  Color 
grayish  tin-white.    Streak  black. 

Oomp^Oo,  Fe)  S"+(0o,  Fe)  As*  with  Oo  to  Fe  ae  S :  1  (or  Go,  Fe) 
(8^  A8)*=Snlphur  19-4|  arsenic  46'6,  cohalt  28*8,  iron  1  l'3=lu0.  Anal- 
yds :  Plattner  (L  c.) : 

As        S        Co*       Fe 
ChiU         43-20    20*21    24*77    11-90 -{  100*08  Flattner. 

•  WtthtneeofolekeL 

Pyr. — ^In  the  dosed  tube  gives  a  faint  sublimate  of  arsenoiia  add 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  add. 
B.B.  on  charcoal  in  BJP.  gives  off  sulphur  and  arsenic^  fosing  to  a  feeblj 
magnetic  globule,  which  is  black  on  the  surface,  but  on  the  fhusture  has  a  light  bronie  color  and 
a  metallic  lustre.  Treated  with  borax  in  £LF.  ontQ  tiie  giobnle  has  a  bright  metallic  anifaoe,  tb« 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  •  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  ttom  oxydised  oobalt 

Obs.— Occurs  in  chlorite  slate  with  oobaltite,  in  the  province  of  Hnasoo^  OhOL    The  sappoaed 
Ipauoodot  of  Orawicxa  is  aOodaMU  (p.  81.) 
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96.  PAOTFB.     ShombitM  Padfcefl,  Pazit  (fir.  La  Paz),  SreWu,  B.  H.  Ztg.,  xzv.  167, 1866. 

Orthorhombic.  /A  7=115^  U\  1-iAl-i,  over  (9,  119°  66'.  Occnmng 
ilanes  O,  J,  1-f .  Measurements  only  approximative.  Cleavage :  /  rather 
Qdistinct     Also  massive. 

IL=4:— 4-5.  G.=6-297— 6-803,  Weisbach.  Lustre  metallic.  Color  tin- 
irbite,  inclining  to  steel-gray ;  sti*eak  black. 

Comp^—lfe  SP + 4  Fb  Ab*= Arsenic  68*56|  snlphar  6*78,  iron  29*66= 100.    AnaljsiB  by  Winkler 

Ax  64-84    6  7-01     I^  24*86    Co  O'lS    Ca  0*11    Bi  0*10    An,  Ag  0*006    gangue  2*88=99*426. 

Obs^— From  La  Paa  in  Bolivia,  in  mafises  and  thin  plates  in  the  gangue,  with  native  gold  and 
bnsnmd). 
Nsmed  from  the  locaHtj,  or  its  Latin  signification,  paa^  peace. 

97.  AXiLOOLASITB.    Allokias  TMermak,  Ber.  Ak.  Wien,  liii  220,  1866,  Glancodot  pt 

Breiih. 

Orthorhombic.    /A/=:106°;  0 A  1-1=118*';  l-^Al-^=58^    Cleavage: 
0  and  /perfect. 
fl.=4"5.    Q.=6'6.    Color  steel-gray.    Streak  nearly  black. 

CJomp^— 2  Go  S'+Oo  A8*+4  Bi  As,  or  a  compound  related  to  glauoodot  and  oobaltite+4  Bi 
AftiOrSOoS+SOo  As+2  AsS",  Tschermak. 
Auljies:  1,  Hein  (La);  3,  3,  Hubert  &  Patera  (Jahrb.  Min.,  1848,  826): 

8         AsBiAuEeZnCbin 

LOrawicEa     16-22    82*69    80*15    0*68    6*58    2*41     10*17     1-66=99*46  Hein. 

1       "  16*60    87*20    18*40     <r.      4*85   26*60  =102'65  Hubert 

«».      "  19-78    48-68 4*56   8202  =99*99  Patera. 

■  Aft«r  tiibtnctlng  gold,  silica,  and  blsmath. 

Pyi.i  etc^-B.B.  on  charcoal  gives  arsenic  fiimes,  and  a  bismuth  coating.    Fuses  to  a  dull 
^om.  SolnUe  in  nitric  acid,  leaving  a  residue  of  gold. 
ObsMXxors  at  Orawicsa,  Hungary. 
^^softd  from  oXAffs,  icAaw^  because  its  cleavage  differs  firom  that  of  arsenopyrite  and  marcasite, 

if^  it  membles. 

^  STLTAIIITB.    Weisagolderz  MSUer  v.  Rekhengiem,  Ph.  Arb.  eintr.  Fr.  Wien,  Qo.  S,  48. 

Or  Uane  d'Oflfenbanja,  ou  graphique,  Aurum  graphicum,  v.  Bom^  Oat  de  Baab,  ii.  467,  1790. 

^nimatiaches  veisses  Golderz  v.  FkhtOf  Mln.  Bemerk.  Carpathen,  11 108, 1791,  Min.,  124, 1794 ; 

Anrom  bismuticam  Schmeister,  Min.,  ii.  38,  1795.  Schrifterz  Esmairk,  N.  Bergm.  J.,  11. 10, 1798» 
^^  180a  Sylvane  graphique  Broduj  1800.  Tellure  ferrlfi^re  et  aurifdre  ZT.,  1801.  Sohrift- 
TeOor  Harnn.,  1818.  Graphic  Tellurium  Aikin,  1814.  Goldtellur.  Tellure  aurcK^rgentifere 
^  i^  Sjlvane  SateLj  Tr.,  1882.  Sylvanit  Nuker^  Min.,  1835.  Aurotellurite  Dana^  Mln., 
5W,  1887. 

Or  gris  jaunatre  v.  Jbm,  L  a,  1790.  Gelbera  Karsietit  Tab.,  56,  1800.  Syivane  blanc  Brock,, 
^^  Tdhne  aurif^  etpkmibif^  pt  !£,  1801.  Weiss-Sjlvanerz  TTem.,  1800,  Ludwig,  1 55, 
^^  WmteUur  Raium,,  1818.  Yelbw  Tellurium  Aikia^  1814.  MaUerine  Beud.,  Tr.,  iL  541, 
1831   Konerite. 

Monodinic,  Eose,  Koksch.  C^=55°  2U',  /A  7=94°  26',  (?  AU=12r 
«\  ').a:6:c=l-7732 : 1 : 0-889,  Koksch.  Observed  planes :  0;  vertical,  7, 
*•*»  H,  i-4 ;  domes,  —  1-i,  ^,  14 ;  octahedral,  |-i,  1-^,  1-7. 

OMri^lU''  89f        t-i  A  7=137°  13'        i-i  A  1-5=128°  24' 
(?A-1h-=144  aAi.i=151  37        i-iAU=107   12 

OaI  =132   26|         i^* A  1=141    54         i-iAl-7=  99  44J 

6 
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Cleavage :  i\  distinct.  Twins :  composition 
face  f^,  as  in  the  figure.  Also  mafisive ;  imper- 
fectly columnar  to  granular. 

H.=l-5-2.  G.=7-9-8-33;  8-28,  Petz.  Lna- 
tre  metallic.  Streak  and  color  pure  steel-gray  to 
silver-white,  and  sometimes  nearly  brass-yellov. 
Fracture  nneven. 

Oomp.,  Var^Ag,  Au)  Te*=  ^  Ag :  An=l :  I)  TeUnriim 
65 '8,  gold  28*5,  silyer  15*7=100.  Antimony  sometimea  replace! 
part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

Var.  1.  SylvanUe.  (SohrifterB  Wem^  eta,  Ist  par. Sjn.)  Goo* 
tabling  little  or  no  lead.  G.=7'5 — 8*5.  AnaL  1-7.  TbeanglM 
given  above  are  of  this  variety,  and  are  from  KoksduiroC 

2.  MiiUente,  Oelberz  Karsten^  Weisstellur  Wenuj  etc,  2d 
par.Syn.)  Oontaining  much  lead.  AnaL  8-10.  HaidhigergiTN 
the  annexed  figure  and  angles  for  io3. 

the  weiasteihirj  making  it  diiBrerent 
in  dimensions  flrom  the  preceding. 
Ma  M=105''  80',  0 A a=108°  30', 
Oao=U3°  5'.  It  is  from  Nag- 
yag.  G.=7'99 -8-33.  The  y^- 
low  color  does  not  distinguish  the 
two  varieties,  and  the  propriety 
of  separating  them  is  doubtftiL 
Much  of  the  so-called  geWerz  (yel- 
bw  ore)  is  not  muUerite,  as  shown  by  Petz*s  analyses. 

Analyses:  I,  Elaproth  (Beitr.,  liL  16) ;  2,  Bereelius  (Jahresb.,  ziiL  162,  analysis  imperfect) ;  3-9^ 
Peti  (Pogg.,  IviL  472) ;  10,  Elaproth  (Beitr.,  ui  20) : 


H 


Te 

Sb 

Au 

Ag 

Pb 

1. 

Offenbanya 

60- 

80* 

10* 

=  1 00  Elaproth. 

a. 

i< 

62- 

ft-. 

24-0 

11*3 

1*6,  Cu,  Fe,  S»  As  fr.  & 

8. 

"           G.=8-28 

69-97 

0*58 

26*97 

11-47 

0*25,  Cu  0*76=100  P. 

4. 

u 

68*81 

0-66 

26*47 

11-31 

2*76=100  Pets. 

5. 

While  ery$L  G.=8*27 

56*39 

2*60 

24*89 

14-68 

2*54=100  Pets. 

6. 

«            G.=7*99 

48*40 

8-42 

28-98 

10*69 

3*51  =  100  Pets. 

7. 

TeUoworyst  G.=8*38 

61-52 

5*76 

27-10 

7*47 

8-16=100  Peta. 

8. 

"     massive 

44*54 

8*64 

25-Sl 

10-40 

11-21=100  Peta.                   * 

9. 

U                il 

49*96 

8-82 

29*62 

2-78 

13*82=100  PetB. 

10. 

MaUerite,  CMhen 

44-75 

26*75 

8-50 

19*50,  8  0*5=100  E. 

Ihpc^  etc. — ^In  the  open  tube  gives  a  white  sublimate,  which  near  the  assay  is  gray :  when 
treated  with  the  blowpipe  flame  the  sublimate  fhses  to  dear  transparent  drops.  B.B.  on  diarooal 
fuses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  in  R.F.  disap* 
pears,  giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yeUow,  malleable  metaDic 
globule  is  obtained.    Most  varieties  give  a  faint  coating  of  oxyd  of  lead  and  antimony  on  chwcoaL 

Obs./ — ^Witli  gold,  at  Offenbanya  in  Transylvania,  in  narrow  veins,  whidi  traverse  porphyry: 
also  at  Nagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Sta^islaiis 
mines. 

Named  from  Transylvaniai  the  country  in  which  It  occurs,  and  in  allusion  to  ^ylwNitiim,  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  a  xesemblanoe  id 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Eokscharofs  paper  on  ciyst,  see  BuIL  A&  6t  Pet,  iz.  192.  His  5,  qaaroc^o^mof 
Brooke  and  Miller. 


99.  NAGTAQim.  Aurum  GkJena^  Ferro.  et  particulis  volatilibus  mineralisacum)  Soepotti 
Ann.  Hist  Kat,  iii  107 ;  o.  Bom^  Lithoph.,  i.  68,  1772.  Nagiakererz  Warn,  Bergm,  J^  178A 
Or  gris  lamelleuz  v.  Bom^  Oat  de  Raab,  1790.  Blatterers  Karst^  Tab.,  66,  1800.  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  Bnid,  Tr.,  IL  539,  1832.  Wlaamoginw  Aa^  Ifln,  i 
ISft.  1841.    Nagyagite  Said^  Handb.,  666,  1846. 
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TetragonaL  O  A  1-^=127°  37' ;  a=  1-298.  Observed  planes  as  in  the 
nexed  figure.      0  A  1=118^  37',  1  A  1=103^  14',  0  A  2-i=lll°  4', 

%i  A  2-£,  ba8.,=137*'  62'.    Cleavage :  basal.     Also 
104  grannlarly  massive,  particles  of  vanons  sizes ;  gener- 

ally  foliated. 

H.=l— 1-5.  G.=6-85— 7-2.  Lustre  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.     Sectile^     Flexible  in  thin  laminse. 

Compw-^Analjaea:  1,  Elaproth  (Beitr.,  liL  32);  %  Brandes  (Schw.  J.,  zzzy.  409);  3»  P.  SchdiM 
in  (J.  |ir.  Ch^  Ix.  166) ;  4»  5,  Folbert  ( Yerh.  ^ebi  Yer.  Kat  HennaDnstadt,  TiiL  99,  and  XenDg. 
ebi,  1856);  C^  &  J.  K^ppel  (Jahroab^  18d9,  770): 

Ta  8  Fb  Aa         Ag       Ga 

1.  32-2  3-0  640  90  0*5  1-3=100  Klaprotb. 

1  31-96  3-07  65*49  8*44         <r.  1-14=100-10  BraDdes. 

3.30-52  807  60*78  9-11  0-68  0*99=100  Schonlein. 

4  17-22  9-76  6083  6*84  Sb  3*69,  Se  <r. =97*34  Folbert. 

B.  18*04  9-68  60  27  6-98  Sb  3*86,  Se  <r.=97-83  Folbert 

€L  1511  8-56  60-10  12*76        1*82  Se  1*66=100  Eappel 

SdiflDlein  found  In  other  truda,  Fb  5101,  61*06,  Te  26  67,  S  9-62,  10*59;  and  Pets  obtained 
[Pof^  Iril  478X  8*54,  7*81,  6*48  per  cent  of  gold.  Schdnlein'a  and  Folbert*8  analysea  (3-6) 
wrrespoad  to 2  (Pb,  An) +  3  (Te,  Sb,  8)  Ramm.  In Schonleiu's,  Te  :  S=l  :  3  nearly;  in  Folbert*a 
le-a :  3=1 :  2.    The  formula  for  the  latter  may  be  written  R  Te -»- R  S*. 

Pyr^  etc — ^In  tho  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate  aiid 
teQinte,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  antl- 
DcroQs  add,  which  yolatilizes  when  treated  with  the  flame,  and  tellurous  acid,  which  at  a  high 
(eoipentare  fuses  into  colorless  drops.  B.B.  on  charcoal  forms  two  coatings :  one  white  and 
Tol&tQe,  consisting  of  a  mixture  of  antimonite,  tellurite,  and  sulphate  of  lead;  and  the  other 
j^Uov,  lets  Tolatile,  nf  oxyd  of  lead  quite  near  the  assay.  If  the  mineral  is  treated  for  some  time 
m  0.?.  %  malleable  globule  of  gold  remains ;  this  cupelled  with  a  little  assay  lead  assumes  a  pore 

P>ld  ooior.   Decomposed  by  nitro-muriatic  add. 
Obi—At  Kagyag  and  Offenbanya  in  Transylvania,  in  foliated  masses  and  crystalline  plates, 

MooopuiTing,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 

utuMu^  (xea.    Folbert  states  that  the  Nagyag  crystals  examined  by  him  were  hexagonal  «nd 

B<^f  the  tetragtmal  system,  and  had  6.=6-680,  or  not  exceeding  this. 

nt  T  v^?^  analyzed  another  ore  very  similar  to  the  above  in  physical  characters,  consisting 

MTelinrimn  13*0,  sulphur  11*7,  lead  63*1,  gold  6*7,  antimony  4-5,  copper  1*0=100;  corresponding 

^218,  eXe,  4Sb^  iSPb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.     It  is  called 

«a««wbjrHuot,  Min.,  L  189,  1841. 
lA)  Stlbbsphtlunolact  BrtiiK  (Schw.  J.,  I  178,  1828),  occurring  in  gneiss  at  Deutsch-Pilsen, 

linn^,  appears  to  be  related  to  namgite.    Its  color  is  blackish-gray;  structure  foliated  mas- 

A^MbaTuigoneperfectdeavage;  H.=l-2;  G.=5*8— 6*9. 
Acconfing  to  Plattner  (Probirkunst,  3d  edit,  421)  the  constituents  are  antimony,  lead,  tel- 

^^  goW,  silver,  and  sulphur — 4-9  p.  c.  of  gold,  0*3  of  silver— the  sulphur  probably  in  com* 

^f^*^  with  the  antimony  and  lead.    Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
'tetenmnatioM  of  Harkort  and  Breithaupt 

100.  OOVBLUTB.  Fr^oMttn^  Oeogn.  Arb.,  Ul  129  (fh  Sangerhausen) ;  Kupferindig  Bnsiih^ 
iaHoflin.  lOn^  iv.  2,  178,  1817.  Indigo-Copper;  Blue  Ck>pper.  Covelline,  Sulfure  de  cuivre  do 
^«&Tc,  BtMd^  -ti.  409,  1832.  Breithauptite  Chapm^  liin.,  126,  1843.  Gantonite  FroXL^  Am.  J. 
SOi  n.  nil  449,  xxiil  409. 


nexaffonal.  Observed  planes:  O^^I;  with  faces  of  two  hexagonal 
WTamids  1  and  I;  basal  edge  of  1,155**  24' ;  1  A  J=150**  24'  Kenngott. 
Cleavage :  basal,  very  perfect.  Rarely  in  crystals.  Commonly  massive  or 
spheroidal ;  surface,  sometimes  crystalline. 

u.=l*5— 2.  G.  of  cry8tals=4-590, 4*636,  Zepharovlch.  Lnstre  of  crysl  ils 
^ometallic,  inclining  to  resinous,  a  little  pearly  on  cleavage-face ;  sub  'e- 
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sinooB  or  dull  when  massive.    Oolor  indigo-blae  or  darker.    Streak  lei 
gray  to  black,  shining.     Opaque.     Thin  ieaves,  flexible. 

Oomp.    Oq  S^saOa  S=Sulphnr  33*5,  copper  66-6=100.    Analysea:   1,  Walolmer  (Sohw. 
xllz.  168);  2,  Oovelli  (Ann.  Gh.  Phys.,  zzx7.  105);  3,  0.  t.  Haaer  (Ber.  Ak.  Wien,  adL  22): 


8  Oa  Fe 

1.  Badenweiler       32*64  64*778  0*462,  Pb  1*046=98*921  Wakhner. 

2.  VesuTliiB  320  66*0  =98*0  Ooyelli. 

3.  Leogang  34*30  6466  1 14= 100  Hauer. 

A  Dfllenberg  ooyellite  afforded  G-rimm  (Jahresb.,  1860,  702)  66*82  btsulphid  of  oopper,  34 
pyrite,  18*63  quartz^  and  10*57  9e  Mn  IGL  | 

AnaljBia  of  ore  of  Algodon  bay,  Bolivia^  by  r.  Bibra^  in  J.  pr.  Ch.,  xctL  202.  ] 

Pjrr. — In  the  closed  tube  gives  a  sablimate  of  siUphur;  in  the  open  tube  sulphoroiifl  fbaa 
B.B.  on  charcoal  bums  with  a  blue  flame^  emitting  the  odor  of  sulphur,  and  fuses  to  a  globd| 
which  reacts  Uke  chalcocite.  \ 

Obs.— 'With  other  oopper  ores  near  Badenweiler  at  Leogang  in  Salzburg;  where  it  is  loai 
times  in  small  crystals  of  the  form  above  described;  at  Eielce  in  Poland;  Sangerhanseai 
Saxony ;  Mansfeld,  Thuringia ;  Vesuvius,  on  lava ;  common  in  Chili ;  at  Algodon  bay  in  Bora 

Named  after  Ck>velli,  the  discoverer  of  the  Vesuvian  covellite,  by  Beudant^  and  without  rafel 
ence  to  the  ore  as  previously  described. 

Covellite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chaloocA 
or  copper-glance,  fh>m  which  it  has  been  derived.    (See  Digenite  and  Oarmeniie^  p.  63.) 

(A)  CANTONm  is  covellite  from  the  Canton  mine,  Georgia,  occurring  in  cubes,  witii  a  cubkil 
deavage.  It  is  associated  witli  hanrisite  (pseudomorphs  of  chalcocite  after  galenite,  see  p^  &3k 
and  is  regarded  by  Qenth  as  a  pseudomorph  of  covellite  after  the  harrisite.  Genth  obtained  a 
his  analysis  (L  c,  xxiil  417),  S  32*76,  Se  trace,  Ag  036,  Cu 6560,  Pb  0*11,  Pe  026,  insoluble rJ 
=99*24. 

(B)  AuBONTrB  lidd, — Alisonite  is  an  in^go-oopper,  containing  a  much  larger  proportion  tf 
lead  than  the  cantonite ;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  g^enite.  "R* 
color  is  a  deep  indigo-blue,  tarnishing  on  ejroosure;  G.=6*10;  H.=2-6— 3.  Analyses  bj  f 
Field  (1,  Am.  J.  ScL,  H  xxviL  387 ;  and  2,  J.  Ch.  Soo,  xiv.  160): 


8 

Cu 

Pb 

1. 

1700 

63*63 

28-26=98*88 

2. 

17  69 

63*28 

28-81=99*78 

Oorrespondlng  to  8  6u  S+Pb  S=S  17*78,  Cu  63*34,  Pb  28*88.   It  oooors  at  "  Mina  Grande" 
Ooqoimbo,  CUli,  associated  with  oerussite,  malachite,  and  vanadate  of  lead  and  copper. 


8.  SULPHARSENITES,  SULPHANTIMONITES,  SULPHO- 

BISMUTHITES* 

The  species  here  included  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  sflTff, 
oopper,  iion\  b^nnmg  with  those  in  which  the  proportion  is  the  smallest  Several  of  tk 
ipedes  require  more  investigation : 


101.  CHALOoeriBira,  IH 

102.  Bhplbotith,  IIL 

103.  CeiTiATirai  ill. 

B:S:A 

1:4:2 

1:4:2 

r  1  •  6i  :  3 

B:S+A 

1  :6 
1  :6 

P 

€NiS+SbW 
6uS  +  Bi^" 
T(eu,Pb)8+|BiW 

*  Li  the  table  of  spedes  the  system  of  orystallization  is  indicated  by  Boman  numeralil 

L  Isometric  System.  IV.  Monodinic  System, 

n.  Tetragonal  SystenL  Y.  Triclinic  System. 

HL  Orthorhorabic  System.  TL  Hexagonal  System. 
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B:8:A 

B:S+A 

F 

1:4:2 
1:4:2 
1:4:  2 

1:6 
1:6 
1:6 

Pe8+8b^» 
PbS+Afl«8" 
Pb8+Sb«8« 

1:4:2 

1  :6 

AgS+Sb«8« 

l:V:t 
1:3:} 

1:}:1 

l:f:l 

l:f  :l 

l:V-:» 

1  iH 
1:4^ 
1 :3i 
1  :3} 
1:3} 
1  :3 

PbS+Sb«8"+iPb8 

}6u8+As«8« 

2(Pb^Ag)8+8b"S» 

2(Pb,  Pe)8+8b^* 

2Pb84-AB>S' 

}(Pb,Ag)8+8b'S« 

1:2:} 
1  :2:} 
1:2:} 
1:2:} 
1:2:} 
1:2:} 
1:2:} 
1:2:} 

1  :2} 
1:2} 
1:2} 
1  :2l 
1:2} 
1  :2} 
1  :2} 
1  :2} 

8  Ag8+Sb%' 
3A«8+Ab'8* 
3(eu,  Pb)8+Sb*8' 
3(6u,  Ag,  Pe)8+SI.W 
3  en  8+Bi"8" 
3PbS+8b*S* 
3Pb8+(Bi,Sb)«8" 

3(eu,Pb)s+Bre" 

l:}:} 

l:2i 

4(en,Ag,  Hg)8+(Sb,A*j 

1:}:} 
l:l:f 

1:2^ 
l:2i 

4{eu,Pe)8+Aa«8" 
4Pb8+Sb>S' 

1:»:} 
l:f:} 

1:2 
1:2 

6PbS+(8b,  Aa)«8« 
6Ag8+8b«8« 

1:«:A 

1:1} 

10  (Ag,  eu)  8+(Sb,  Afl)V 

1  :4:3 

3  6u8+A8*8* 

104  BOTBIBUTB,  ni 

105.  Sabiobix]^  m. 

100.  ZonCKHITH^  IIL 

107.  JoBDAjnr^  m. 

108.  MiABcmnn^  IV. 

109.  PLAOiosxn^  IV. 

110.  BcnRBi  L 

111.  Bbovghiabeditb,  I. 
Ill  JAmsoHiti^  in. 
Ill  Dctbeioxkitji,  HL 
114.  Freibslersnitb,  TV. 

115.  PTB08nLFNin»  IV. 

11&  BirnxaxBiTBy  IV. 

117.  PnUBOTBITB,  VL 

lis.  PmusnzB,  VX 
U9.  BooBVONira^  ITL 
120.  Sttlottfitb^  in. 

HI.  WimOHBBITB,  IIL 
121  BoCLABOBBITBi  IIL 
123.  KOBBLLIIE,  IIL 

lU.  AiKBin,  nL 

125.  Tgreiinmum^  L 

126.  Folttbuxb 

127.  TEfSAHTiray  L 
123.  MBSBomnn^  IV. 

129.  GnxwwrirB,  IIL 

130.  SllPHA5IXB|  in. 

131.  polybasitb,  ttt^ 

131  Ekiboife 
133.  Xabteoookitb 

^iniDix.— 134.  OLATm,  L  Pby  Ca,  S»  As,  Sb.    136.  BouyiAKin,  IIL  Ag,  8,  8b. 


lOL  OHALOOSTIBITB.  Kupferantimonc^ans  Zinkenf  Pogg.,  xzxy.  357,  1836.  8ulpharet 
of  Copper  and  Antimooj;  Antimonial  Oopper.  Bosite  Huotf  Wjl  I  197.  1841.  GhaUcoetibit 
<^  870.,  32,  1847.    Wolfsbetgite  inooU,  Mix^  484,  1849. 

OrthoAombic.  /A  7=10r,  i-S  A  i-2=138M2^  i-2  A  «=:112*' 24'.  In 
imall  aggr^ated  tabular  priBms  presenting  the  planes  Oj  /,  i-2,  i-i.  Oleav- 
^'  H,  very  perfect ;  0,  less  so. 

H.=:3^4.  G.=4-748,H:.Eose;  5-015,  Breith.  Lnstre  metallic.  Streak 
black.   Color  between  lead-gray  and  iron-gray.     Opaque.    Fracture  con- 

,,^'°^t'-6a8+Sb*S'=8Taphar  26*7,  antimony  48'9,  ooppor  26-4=100.     Analjsefl:   1,  H. 
**(l-cl;  a.  T.  Bichter  (B.  H.  Ztg.,  1857,  No.  27): 


L  Wolftbeig 
1  Onadis 


8  6b  Ou  I^  Pb 

26-34        46*81        24*46        1*39        0*66=99*56  Rose. 
26-29        48*30        25*36        1*23       =100-18  Bichter. 


^inm  18  supposed  to  exist  as  pyrites  and  the  lead  as  feather  ore. 

n}'i  *to.— In  the  dosed  tube  decrepitates  at  first,  and  then  fuses,  giying  a  faint  sublimate  of 
^W  of  antimony,  which  on  oooUng  is  dark  red ;  in  the  open  tube  giyes  sulphurous  and  anti- 
^^  ftimes,  the  latter  forming  a  white  sublimate.  B.B.  on  charcoal  Aises  to  a  globule,  emitting 
rp'Tou  ftuoes,  coating  the  coal  white;  the  globule  treated  with  borax  reacts  for  iron ;  witE 
''^|£][««  ftg^        of  metaUic  oopper. 

^^^^'B'Voied  by  nitrio  add,  with  separation  of  sulphur  and  oxyd  of  antimony. 
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Obi.— From  Wol&berg  in  the  Harzi  in  nests  imbedded  in  quarts ;  and  at  Gnadi^  Spain.  It 
nsaalij  ooTered  with  a  ooating  of  pyrite.  Glooker's  name  antedates  NiooU's.  RosUe  has  an  eai'i 
use. 

102.  BMPIiBOnni.    Wismnth-Kapferen  (fr.  Tannenbaum)  Sdb,  Tasch.  Ifin^  i^  441,  45] 
1817.    Knpferwiamuthj^ans  R  Schneider,  Pogg.,  xa  166, 1863.    Bmplektit  Kenng^  Min.  F< 
126, 1863.    Tannenlte  Ikma,  Min,  73,  1864.    Hemichaloit  v.  Kob^  Oesch.  Min^  600,  1864. 

In  thin  Btriat4 

Ah 

i4=114°  46',  i-S  A  i-2,  ov.  i-i=55^  l-i  A  l-i,  top,=102°  16'. 
Lustre  bright  metallic.     Color  grayish  to  tin-white. 

Oomp^^Gu  S + Bi*  S*=8ulpbur  19*1,  bismuth  62*0,  oopper  ISDs  100.   Analyses :  &. 
(Pogg.,  xa  166): 

(})  Sulphur  18-83        Bismuth  62*16        Oopper  18-72=99*71 

"       22*4  "       62-7  "       20-6        Iron  41 =99-8 

Pyr.,  etc. — In  the  open  tube  gives  sulphurous  (bmes.  B.B.  on  charooal  fhaes  easOj,  wi& 
frothing  and  spirting;  treated  with  soda  ooats  the  coal  dark-yellow  from  oxyd  of  bismuth,  aod 
gives  a  globule  of  copper. 

Decomposed  by  nitrio  acid,  with  separation  of  sulphur. 

Obs.  —From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Gerro  Bla&Ob 
in  Oopiapo,  Chili  (Ann.  d.  M.,  IV.  v.  469). 

On  cryst.,  see  Dauber,  Pogg.,  xdL  241 ;  Weisbadi,  Pogg.,  cxxviiL  435. 

103.  OHXVXATmL    Ohiviatit  Btmm^  Pogg.,  bcxxviiL  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller. 
G.= 6*920.    Lustre  metallic.     Color  lead-gray, 

Oomp^Gu,Pb)  S+}Bi*S*=Sulphur  17*76^  bismuth  62*96,  lead  16*72,  oopper  8-66=100 
lis  by  Bammdsberg  (L  a) : 


s 

Bl 

Pb 

Ou 

Fe 

Ag 

insoL 

1800 

60-95 

16*73 

.  2*42 

1*03 

tr. 

0-59=99'71 

pyr. — Same  as  for  aikinite,  Bamm. 

Obs. — From  Chiyiato^  in  Peru;  along  with  pyrite  and  barite.    Resembles  bismuth-glanoe. 


104.  UIHTUUIBITB.    Haidingerite  BerOiier,  Ann.  Oh.  Phys.,  xxxv.  861,  1827.    BerthJeiit 

SaicL,  Ed.  J.  ScL,  Tii  363,  1827. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis- 
tinct.   Also  fibrous  massive,  plumose ;  also  granular. 

H.=2— 3.  G.=4— 4'8.  Lustre  metallic,  less  splendent  than  stibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Oomp — Fe  S-i-Sb'  S*=Sulphnr  29*9,  antimony  67*0,  iron  13*1=100.  Analyses:  1,  2,  8,  Ber 
thior  (Ann.  Gh.  Phys.,  xxxv.  61);  4,  Bammelsberg  (Pogg.,  xL  163);  6,  Pettko  (Haid.  Ber.,i 
62) ;  6,  y.  Hauer  (Jahrb.  Q.  Beicha.,  iv.  636) ;  7,  Sackur  (Bamm.,  Min.  Chem.,  988);  8,  Bamm.  (26 
&.,  xyiii  244): 

S  Sb  Fe         2n 

1.  Chaaelles  80*3  52*0         160        0-80=98*6  Berthior. 

S.  Martouret  28*81        61-84         9-86     =100Berihier. 

8.  Anglar  29'19       58-66        18*17     =100  Berthiar 
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Zn 

0*74^  Mu  2-54r=lOO-7S  Bamm. 

=  1 00  Pettka    G.  =4-043. 

=  100-78  Hauep. 

Mn  S'73=:99'96  Sackur. 

Mn  8*66=99*88  Ramm. 

Anal.  3-8  ooireapond  to  the  abore  fonnala. 

Ka  ]=3Ee8+2Sb*8*=SQ]phiir  30*6,  antimony  61*7,  iron  17*8=100. 
Ka  2=3FdS+4Sb'S'=8ulphur29'6,  antimony  OO'O,  iron  10*4=100. 


8 

Sb 

Ve 

4.  Bribmadorf 

81*32 

64*70 

11*48 

6.  Azanyldka 

29-27 

67-88 

12-86 

6L  Bcinnadorf 

80-63 

69*31 

10*16 

7.           " 

28-77 

6G-91 

10-66 

a.  a  AntonSo^  (M. 

29-12 

66-61 

10*09 

.^  «w< — «u  the  cSoaed  tnbe  ftiaea,  and  giTBS  a  faint  anblimate  of  aulphur;  with  a  strong 
beat  yielda  a  blade  sublimate  of  sulphid  of  antimony,  wtiioh  on  cooling  becomes  browniah-red. 
In  the  open  tnbe  gires  off  Aimes  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char* 
eoal  ghrea  off  solphur  and  antimony  f^imes,  coats  the  coal  white,  and  the  antimony  is  expelled, 
teaTinit  a  Uack  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

DiaaolTea  readily  in  muriatic  add,  giving  out  sulphuretted  hydrogen. 

Oba. — ^At  Chazelles  and  Kartouret  in  Auvergne,  associated  with  quarts,  calcite,  and  pyrite;  in 
the  Toages,  Oommune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe ;  at  Anglar  in  La  Oreuse ; 
also  at  Brftnnadorf  m  Saxony,  and  at  Padstow  in  Ctomwall;  at  Arany  Idka  in  Hungary;  at  Beal 
San  Antonio,  Lower  California,  massive ;  near  Frederioton,  N.  Brunsfnok. 

Tidda  antimony,  but  of  inferior  quality. 

106.  8ART0BITB,  8kleroklaa+Arsenomelan  v.  Watlenhcumnf  Pogg.,  xdv.  116, 1866,  c.  637. 
aderokks  «.  Baih,  ib.,  oxxiL  380.  Binnit  a  Enumr,  Pogg.  xdv.  336,  1866,  xoviL  120. 
I^ifrsnoynte,  pt,  Ih/^  Tr.,  pL  236,  t  66.  Ikacl^  Ann.  d.  11,  Y.  viii.  S89,  1866.  Arseuomelao 
Qffenb.  Yer.,  viL  13,  1866.    Sartorita  Dana. 


Orthorhombic.    7a 7=123°  21',  O A l-t=131^  S';  a:b:  <?=1-1488  :  1  : 
1*8553.    Observed  planes :  0  (broad) ;  in  zone  i-l  (all  narrow,  the  crystals 


elongated  and  channelled  in  this  direction^  -H?  hh  -^h  A"*?  ?  hh  V'h  4^> 
|-i,  1-i,  {-»,  f-*,  ?  5-i,  10-f,  i-i ;  in  zone  i^,  l-J,  *-i,  f-J,  2-J,  4-i,  i-l ;  1  (large 
planes),  y.  Rath. 
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0Al=12r  28i',  calc. 
Oa1=126  40,  meas. 
OAl-i=130  15,  meas. 
0A2-i=128  56. 
lAl,  brach.,=91  22 
lAl,  macrod.,=135  46 
1 A 1,  has., =105  3 
1 A  14=136  41 
lAl-i=157  63 

Crygtals  slender.     Cleavage :  0  quite  distinct. 

E=3.     G. =5-393.     Lnstre  metallic.     Color  dark  lead-gray;   streak 
leddish-brown.    Opaque.    Brittle. 

Oomp.— rb8+ Aa*3*=8iilphnr  2639,  arsenic  SO-OS,  lead 42-68=100.   Analyses:  1,  Waltere- 
wai8B(Pere,  »5?iL  124);  2,  3,  Stockar-Escher  (Kenng.  Ueb.,  66-67,  lt6): 


8 

As 

Fb 

Ag 

Fe 

L  Rnnea 

26*91 

28-66 

44*66 

0-42 

0-46=99-90  Walt 

1 

26*30 

26-33 

46-83 

1-62 

=100-08  a-B. 

3.        « 

26-17 

26-82 

47-39 

=99-98  S  -a 

Von  Waltersbanaen  states  that  his  analysis  (No.  1)  was  made  on  striated  crystals,  which  proves 
ntopertiin  to  this  species  aa  defined  by  y.  Bath  (I.  a).    The  other  two  analyses  by  Stockar* 


88  ^  BULPHABSENrrBSy  ETO. 

Becher  may  have  been  made  on  material  containing  portions  of  the  other  priamatio  apeoiufl  of  I 
locality;  yet  in  the  sulphur  and  arsenic  they  agree  with  the  other  analysis,  and  diverge  but 
in  the  lead. 

Pyr^  etc. — Nearly  the  same  as  for  dufrenoysite,  but  differing  in  strong  decrepitatira. 

ObB« — ^From  the  Binnin  valley  with  dufrenoysite  and  binuite.     As  the  name 
is  inapplicable,  and  the  mineral  was  first  announced  by  Sartorius  t.  Valtersbansen,  the 
may  be  appropriately  called  Sarlorite, 

106.  ZZNKBNITB.    Zmkenit  O.  Bosef  Pogg.,  viL  91, 1826. 

Orthorhombic.    /A  7=120^  39'   Eose ;  120°  34',  Kenngott.    Usual 
twins,  as  hexagonal  prisms,  with  alow  hexagonal  pyramid  at  smnmit ;  ai 
at  pyramidal  edffe=165   26' ;  /  on  face  of  pyramid=104°  42'.     Lai 
faces  longitudinally  striated.    Sometimes  colmnnar,  fibrous,  or  mafisi^ 
Oleavage  not  distinct. 

H.=3— 3'5.    G.=5'30— 6"35.    Lustre  metallic.    Color  and  streak  si 
gray.    Opaque.    Fracture  slightly  uneven. 

Oomp.— PbS-(-Sb'  S*=Sulphur  22*1,  antimony  42*6,  lead  36'3=100.    Analyses :  1,  2,  H.  Bxm'i 
Fogg.,  YiiL  99);  8,  Eerl  (B.  H.  Ztg.,  1863,  No.  2) : 

1.  Wolfsbeig    S  22*58    Bb  44*39    Pb  81*84    Ou  0*42=99*28  Rose. 

2.  "  tmdet         44*11  81-97        undeL  Rose. 

8.         "  21*22         43*98  30*84    Ag  012,  Fe  1*46=97*61  K. 

Pyr.,  eto. — Decrepitates  and  fhses  very  easily ;  in  the  closed  tube  gives  a  faint  sublimate  oi 
sulphur,  and  sulphid  of  antimony;  in  the  open  tube  sulphurous  Aimes  and  a  white  sublimate  ot 
oxyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  yolatilized,  giving  a  coating  which  on  the 
outer  edge  is  wMte,  and  near  the  assay  dark  yellow;  with  soda  in  £LF.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  acdd  with  evolution  of  sulphuretted  hydrogen  and  separation  of  chlariii 
of  lead  on  cooUug. 

Oba. — Occurs  in  the  antimony  mine  of  Wolfsbeig  in  the  Harz ;  the  groups  of  columnar  crj^uHf 
occur  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  over  half  an  inch  long,  and  two  or 
three  Unes  broad,  frequently  extremely  thin  and  forming  iibrous  masses.  Has  been  reported  froc: 
St.  Trudpert  in  the  Schwarzwald.  Named  in  honor  of  Mr.  Zinken,  the  director  of  the  Anhiii 
mines,  by  G.  Rose. 

Resembles  stibnito  and  boumonite,  but  may  be  distinguished  by  its  superior  hardness  tni 
specific  gravity. 

Kenngott  makes  the  crystallization  monodinic,  and  the  pyramidal  planes  oblique  baaal  planes; 
but  such  twins  with  pyramids  so  formed  are  not  known  amoug  monodinic  spedee. 

107.  JORDANITE.    Jordanlt  v.  BcUh^  Verb.  Nat  Yer.  Bonn,  March,  1864,  Fogg.,  oxziL  887, 186i 

Orthorhombic.  /A 7=1 28*  29';  0 A  1-1=128'*  27';  a:  6:  c=  1*2595:1:1*8604.  Observed  planes: 
0;  in  zone  H  f-f,  H,  H  ^^-  ¥-«»  2-i,  3-1,  64;  in  zone  1,  },  f,  ^,  },  },  f,  1,  f,  Z  Planes  aQ 
narrow,  except  0;  crystals  hexagonal  in  general  form. 

OAa4=126M7'         OaJVM=130''46'         (?Af=116'*  0' 
OaH=184   84  OaM  =124   68  OaJ=144  36^ 

Twins :  composition-faoe  /;  forms  hexagonal,  arragonite-like.  Oleavage :  <-f  distinct.  Streak 
pure  blade. 

CoMP. — Undetermined. 

Ptr.,  Bia— Nearly  as  for  sartorite. 

Obs. — ^From  the  Binnen  valley,  with  sartorite  (q.  v.).  Approadies  doedy  sartorite  in  iti 
planes  and  angles,  but  differs  in  occurring  in  twin  crysteds,  and  in  its  black  streak. 

Named  after  Bt.  Jordan  of  Saarbruck,  who  furnished  vom  Rath  with  his  specimens. 

108.  BnAROTRmi.  Hemiprismatische  Riibin-Blende  (fr.  Br&unsdorf )  Moha,  Gmndr.,  60^ 
1824.  Miargyrit  H.  Rose,  Fogg.,  xv.  469, 1829.  Hypargyrite,  Hypargyron-Blende  (ft*.  Clausthil), 
Brdih^  Char.,  286,  388,  1832.  Kenngottlte  (fr.  Felsobanya)  ifoidL,  Ber.  Ak.  Wlen,  xxiL  2S( 
1866. 

Monoclinic.     (7=48°  14',  I^  7=106°  31',  0  A  14=186°  8' ;  a :  J :  c= 
*^ :  1 :  0*9991,  Naumann.  Observed  planes :  0 ;  vertical,  /,  i-»,  i-t,  $-8 
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i-t ;  domes  H,  i-i,  ft,  l-£,  |-t,  1-t,  84  j 
octahedral,  * ;  ^f  5.H,  A-f ,  H ;  »H, 

H 14, 84,  f  4,  94- 

O  A  v*=131^  46'    0^  fi=139°  68' 
0  A  7  =122   16      (?Al-i=  98   24 
<?AJ=109   16     t^'Al-i=129  50 

Obeerved  angles  by  Weisbach,  from 
Braansdorf  crystals:  /A 7=104**  86' 
-105^  50' ;  0  A  i.i=132°  28',  134**  15', 
127**  11',  181**  35' ;  «Al-t=129**  17', 
129%  49', 

Crystals  thick  tabular,  or  stont,  or 
short  prismatic,  pyramidal    Lateral  planes  deeply  striated.    Cleavage: 
i-i,  1^  imperfect. 

H.=2— 2-5.  G.=5-2— 5-4 ;  mostly  5-22— 5-24.  Lustre  submetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
subconchoidal. 

Ckanp.— Ag  S+Sb*S'=:Siilphi2r  21*8,  antimony  41*5,  sflver  86*7=100.  AnalyuB  byH.  Bom 
(Pogg,XT.469): 

8  21*96        Sb  39.14        Ag  86*40        Ou  1*06        Fe  0-63=99-17. 

The  hoMf^Ue  (L  c.)  which  Weisbach  refers  here  (Pogff.,  czxr.  457  \  haa  not  been  analjEed; 
▼on  Haoer  found  in  it  (Pogg.,  zcyiil  165)  about  30  p.  c.  of  ailyer;  Gh.=6*06.  ffyparffyrite  \b  a 
massire  Tariety ;  G.=4-779 — 4*890,  Breith.;  it  afforded  Flattner  (L  c)  36  p.  c  of  ailyer.  For 
Wdsbedi'a  measarementa  see  Pogg.,  L  a 

PjTTi^  etc — ^In  the  doaed  tube  decrepitates,  ftises  easOj,  and  gives  a  sublimate  of  sulphid  of 
antimony ;  in  the  open  tube  sulphurous  and  antimonous  mmes,  the  latter  as  a  white  sublimate. 
B.B.  on  charcoal  fuses  quietly  with  emission  of  sulphur  and  antimony  fUmes  to  a  gray  bead,  which 
after  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globule  be  treated 
with  i^ioaphoms  salt  in  O.F^  the  green  glass  thus  obtained  shows  traces  of  copper  when  ftised 
with  tin  in  KF. 

Deoompoiied  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 

Obflri — At  Braunsdor^  near  Freiberg  m  Saxony,  associated  with  tetrahedrite,  pyrargyrite,  etc. : 
Felsobanya  (kenngoUUe)  with  pyrite,  galenite,  blende,  barite;  Pnibram  in  Bohemia;  Olausthal 
ihypargi/rUe) ;  Guadalajara  in  Spain ;  at  Parenos,  and  the  mine  Sta.  IL  de  Oatoroe,  near  Potod ; 
alao  at  Mdinaree,  Mexico,  with  diallogite. 

Earned  from  laiw,  kaa^  ipyopor,  sUver,  because  it  contains  less  silver  than  some  kindred  ores. 


109.  PUkaiONXTB.    Plagionit  G.  Eott,  Pogg.,  xxviil  421,  1833. 

Monoclinic.  (7=72^  28', /A  7=85^  26',  OaU= 
168^  9',Eo8e;  a :  ft  :  c  =  0-37015  : 1 :  08802.  Ob- 
Berved  planes  as  in  f.  107. 

^  A  1=154*'  20'  Ohiri^lQr  82' 

O  A  2=138  62  1 A  1=142  3 

C?  A -1=149  2  A  2=120  49 

GryBtals  thick  tabular;  the  plane  0  shining  and 
smooth;  others  striated.  Cleavage:  2,  perfect,  but 
seldom  aiSbrding  smooth  surfaces.  Also  massive, 
granular. 

H.=2'5.  6.=5-4.  Lustre  metallic.  Color  black- 
ish lead  fiiray.     Opaque.    Brittle. 
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Oomp.— FbSfSVS' -hi Pb8=Sulphar  21-3,  antimony  38% lead  40*5.   Analyaea:  1, 
(Pogg.,  xxYiiL  428);  2,  Eudematsch  (Pogg.,  xzxyiL  588);  8,  Sohultz  (Bamm.  Min.  Gh^  1006} 


1.  Wolfaberg 

S  21-63 

Sb  37-94 

Pb  40-52=99-99  Rose. 

2.         " 

31-49 

37-53 

40-98=100  Kudernatsdu 

3.          " 

21-10 

37-84 

39-36,  Ou  1-27-99-53  ScJinl 

Pyr.^-Same  as  In  zinkenite. 
Obs, — At  Wolfsberg  in  geodos  and  druses  of  cryBtals  in  massive  plagionlte,  or  crystallized  o& 
quartz,  and  was  diseorered  by  Zincken.    Named,  in  allusion  to  its  unusually  oblique  crymtalhz. 

tion,  fh>m  rXayiof,  obUquA 

Taking  the  planes  2,  2«  as  the  lateral  faces  of  the  Amdamental  prism,  the  lateral  angle  is  nearlj 
the  same  as  in  freieslebenite. 

lia  BINNTTII.    Dufrenoysite  v.  WaUarshatuenj  Pogg.,  xcIt.  119,  1855;    C.  Beuasar^    Ppgg- 
zciT.  ^84^  xcTiL  115.    Binnite  Demi,  Ann.  d.  M.,  Y.  yiil  389,  1855. 

Isometric.  Figures  3, '14,  and  others:  observed  planes:  0,  Ij  2-2,  vrith 
1, 1,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

H.=4:*5.  G. =4:477.  Lustre  metallic.  Color  on  jfresh  fracture  black, 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp.— From  anal.  1,  f  6u  S  + As'  S>=Sulphur  29'T,  arsenic  31*1,  copper  39-2=100.  Ftckd 
anal  2,  -Gu  S+i  As'S',  or  like  enargite.  Analyses:  1,  Uhrlaub  (Pogg.,  zciy.  117);  2,  Stockar 
Esoher  (Eenng.  Uebers.,  185&-57,  174): 

8  As  Cu  Pb  Ag  Fe 

1.  27-55  3006  37-74  2*75  1-28  0-82  =  100-16  Uhii 

2.  32-73  18-98  46-24  1-91  -99-86  S.-E. 

P3rr. — ^In  tbe  closed  tube,  gives  a  sublimate  of  sulphid  of  arsenic ;  in  the  open  tube  a  crystal- 
line sublimate  of  arsenous  acid,  with  sulphurous  Aunes.  B.B.  ou  charcoal  giyes  an  arRenlcil 
odor  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  iron-black,  magnetic  globule, 
which,  according  to  Wiser,  is  surrounded  by  a  coating  of  oxyd  of  zina  The  globule  yields  metal- 
lic copper  with  soda. 

Obs. — In  dolomite,  in  the  valley  of  Binnen,  with  realgar,  orpiment,  blende,  pyrite,  aartorite, 
and  dufrenoysite. 

1X1.  BRONQNIARDITB.    i>aimn»r,  Ann.  d.  Bl,  IT.  xri  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damonr.  Massive, 
without  cleavage. 

H.  above  3.  G. =5*950.  Lustre  like  that  of  bournonite.  Color  and 
streak  grayish-black. 

Oomp.— Pb  8 + Ag  8 + Sb*  S",  or  2  (Pb,  Ag)  S + Sb'  S'=Sulphur  19-4^  antimony  29*5,  silver  26*1, 
lead  26*0=100.    Analyses:  Damour  (L  a) : 


8 

8b 

Ag 

Pb 

Ou 

Fe 

Zn 

1. 

19*38 

29*96 

25-03 

24*74 

0*54 

0-80 

0*40=100*34. 

2. 

19*21 

29*60 

24-46 

2505 

0*81 

0*26 

0-32=99-51. 

8. 

19*14 

29-75 

24-81 

24-94 

0-70 

0*22 

0-37=99-98. 

PjrTn  etc — ^In  the  closed  tube  a  feeble  orange  sublimate  with  a  white  one  aboTe ;  in  the  opeo 
tube  ftises,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  ozyd  of  antimony.  B.B.  on  char 
coal  decrepitates,  fUses  easily,  giving  off  aaodor  of  sulphur  and  white  vapors;  after  roasting; 
yields  a  globule  of  silTer,  with  a  yellow  ooating  of  ozyd  of  lead.  Bapldly  attacked  by  oonoentnted 
nitrio  add. 

Obs^— From  Mezioo. 

XI  a.  JAUBSOKimB.    Grey  antimony  pt  Jam^  Syst,  iii  390,  1820.    Azotomoos  Antimony- 
*)  Ja/nu,  Man.,  286.    Azotomer  AntLmon-GlanB  JUbAi^  Gnmdr.,  686,  1824.     Jameaoiiiti 
rri.  Mohfl's  liin.,  L  461  (ill  26),  1826. 
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Bteiyhimnwr  Pfag^  Sdiw.  J^  zxriL  1.    Pfaffite  HutiL^  L  192,  1841. 

Antimcniuliak  Fideren  pt,  Minera  aaUmonii  plttpaoea  pt,  TVoUL,  1747 ;  Pederon  O^rau , 
Miiie  d^antunoine  an  plumos  Fr.  \  Feather  ore,  Plumose  Antimonial  Ore,  pt  (rest  mostlj'  Stibnite) 
QwmigK  tasi  cenL  ADtimoiiie  sulAir^  capillaire  pt  [or  yar.  of  Stibnite]  H^  Tr.,  1801 ;  Haarfor 
migea  GrauBpieaaglanzerz  pt  KarsL,  Tab.,  62,  1800;  Haarf.  Antimonglanz  Jfo^  1824^  Leonh^ 
IS26.  Federcn  of  Wol&beig  Hi  Boae^  Pogg.,  xr.  471,  1829;  Beud.,  Tt^  iL  425,  1832.  Foderw 
erz.  Tar.  of  Jameaoviite,  v.  Kob^  Char.,  iL  175,  1831.  Wolfabergite  Huot,  Min.,  L  193.  Plumo- 
I  sit  Haid^  Handb.,  569,  1845.  Plamites  Otock.,  Sjtl,  30,  1847.  Heteromorphit  Bamnu,  Pogg., 
Ixxrii  240^  1849.    Federerz,  Tar.  of  Jamesoniie^  BamnLf  MixL  Ch.,  71,  1860. 

Orthorhombic.  I  ^  I=10V  20'  and  78°  40'.  Observed  planes  /,  i-%. 
Cleavage  basal,  highly  perfect;  /and  i-l  less  perfect.  Usuallj^  in  acicular 
crystals.  Also  fibrous  massive,  parallel  or  divergent;  also  in  capillary 
forms ;  also  amorphous  massive. 

H.=2-3.  Q.=5-5-5-8;  6-564,  from  Cornwall,  Haidinger;  5-616, 
from  Estremadora,  Scha%otsch ;  5-601,  from  Arany  Idka,  Lowe ;  5-6788, 
maasive,  Bamm. 

Y&B.— <i^  weU  crystaUiaed;  &,  flbrous  or  oolunmar,  sometimeB  diverging;  c,  capillary,  or  cobweb- 
like;  d,  granular  or  compact 

The  capiOaiy  ia  feathfer  ore  (Federerz  Germ.)  regarded  as  a  species  by  nearly  all  the  min- 
enlofnstfi  of  layst  century,  but  including  capillary  stibnite ;  made  a  variety  of  stibnite  by  v.  Bom, 
Kanten,  Hauy,  Mohs,  Leonhard,  and  other  authors,  until  1829;  and  a  distinct  species  again 
br  DMit  aulhorB  after  the  analysis  by  Rose  in  1829 ;  but  referred  to  jamesonite  by  v.  KobeU  in 
lS30f  and  Bammelaberg  in  1860.  Aji  amof^ftmMTarloty  occurs  vrith  the  feather  ore  at  Wolfsberg 
(uul  1),  for  which  Banunelsberg  gives  the  hardness  3*0,  and  G. =5*6788. 

Conip^2  (Fb,  Fe)  S+Sb«S»=(if  Pe :  Pb=l :  4)  Sulphur  21-1,  antimony  32-2.  load  43-7,  iron 
30=100.  But  ezdud^  the  iron  as  sulphid,  Bose  makes  the  formula  }  Pb  S+Sb^*=  Sulphur  20*7. 
KOzmuy  34-8,  lead  4-45=100.  Yon  Zepharovich  sustains  the  first  formula  (Sits.  Ak.  Wie^ 
1867. 169).  Analyses  5  to  10  of  feather  ore  agree  well  with  the  preceding,  whence  Rammels 
tKTg's  reference  to  jamesonite. 

AoalyBes:  1,  2,  H.  Bose  (Fogg.,  viiL  101);  S,  Schaffgotsch  (Pogg.,  xzxviiL  403);  4.  A.  Ldwf 
(HiidBer.,  L  62);  5,  H.  Bose  (Fogg.,  xv.  471);  6,  Bammelsberg  (Pogg.,  Ann.,  Ixxvu.  241;  7 
?«^(ib.,  Bamm.,  Min.  Oh.,  71);  8-10,  0.  Bechi  (Am.  J.  ScL,  XL  xiv.  60): 


8 

l  Oonma  22-15 

I      «  22-53 

3.  BArnDadura  21*78 

^AnoyUka  18*59 

6.  Wolf8berg,/eo<^ore  19-72 
6.       «  a        »20.23 

20-52 
18-89 
19-26 
20-53 


t. 


Q,  fnasnve 

&.Wy,«ipa. 
'•  aac 

!«•     "       capH 


8b 

84-40 
34-90 
32*62 
83-10 
31-04 
r31-96l 
[81*54] 
80-19 
29-24 
82*16 


Pb 

40*75 

38*71 

39*97 

40*82 

46*87 

44*82 

44*0 

47*68 

49-81 

43*38 


0*94 


Zn 

=99*73  Bose. 

0-74=99-72  Bose. 

0-42,  Bi  l-06=99-48  Sch. 

0*35,  Ag  1*48,  Bi  0*22=99  33  L5we 

0-08=9901  Bose. 

=100  Bamm. 

=  100  Poselger. 

1-08=98-71  BechL 
0-21=100*01  BechL 
1*74=100  BechL 


^'-'8ame  as  for  sinkenite 

y^'^^^ameaomie  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals  ol 
Manmute;  oooasionaUy  also  in  Siberia,  Hungary,  at  Valentia  d'Alcantara  in  Spain,  and  Brazil 
">  perfect  deavage  at  right  angles  with  the  yertical  axis  is  sufficient  to  distinguish  it  from  the 
1^  it  membles.    Named  after  Prof!  Jameson  of  Edinburgh. 

'^faa&er  ore  oocura  at  Wolfsberg  in  the  Sastern  Harz;  also  at  Andreaaberg  and  COalisthal; 
H  Freiberg  and  Schemnitz:  in  the  Anhalt  at  Pfaffenberg  and  Meiaeberg ;  in  Tuscany,  near  Bot- 
^latChontainPeru. 

.  f|!^^^  <v  Bergsunders  r=TiBder  Ore]  of  G.  Lehmann  (Mem.  Aa  Berlin,  20,  1758),  which 
uvKt  Uko  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  provea  to  be 
i'^j^ite  or  feather  ore  mixed  with  red  silver  and  arsenopyrite.  Bomtrftger  obtained  in  an 
"«;«i  (J.  pr.Oh.,  xrxvt  40)  8  19*57,  Aa  12*60,  Sb  16*88,  Pb  4b*0«,  Ag9-56,  Fe  4*52=96*19.  From 
^AdiMBbug  and  Glauathal  in  the  Harz. 
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113.  DUFREHOTaiTB.  Dufrenorrfte  Damour,  Ann.  Oh.  PhT*^  HL  zIt.  UTS,  IS45.  Ga 
hudit  Bamm^  Ben.  Ob.  Mln.,  239,  2E6,  1S4T.  Araenomekn  and  Boleroclue  pt  v.  Walitni 
Pogg.,zdr.  lis,  ISBS,  DufieaOTBlte  pL  Dtad,  Ann,  d.  H^  V.  nil  369.  Sklfirokks  iVfc^M 
Ofhab.  Tw.,  wU.  IS,  Jihrb.  ICn^  laST,  203. 

Orthorhombic.    lAl=m'  39',   C>M-t=121''  30',  o:  J:c=l-6318  : 1 

1-0658.     Observed  planes :  0  ;    vert 

cal,  /,  t-t,  t-t ;  domes,  f-t,  |-t,  l-»,  J- 

i-t, ft,  1-1, 2-t ;  octahedral,  12.   Of  h 

=133°  9',  OA\-i=lir  3i',  (3A2-i= 

1  107''2',OAl=lU°5',OA2=102°3(i'. 

llAl-i=141°20^,  lAl-t=138''  15',  T.: 

/  Bath.      Usual   in   thick    rectangul^ 

tables.    Cleavage :  O  perfect.      Also 

massive. 

H.=3.  G.=5-549,Damoiir;  5-561ti, 
Laodolt;  6'569,  v.Bath.  Lnstre  metallic.  Golorblackish  lead-gray  ;  streak 
reddish-brown.    Opaque.     Brittle. 


S  As  Fb  Ag         F»  Gn 

1.  B!nn«Q        S3-49  S0-A9  GS-40  0^21        0'44  031=99-5*  Damoiir.               , 

3.        "            32-30  20-af  ee-fll  071         Ota  0-3^=101-03  Damour.            ' 

3.  "  3BJT  ai-76  63-63  0-OS        0-30       =99-0  L.  *  B. 

4.  ••            3311  £1-35  Sa-Oa             mdet.  L.  ft  a 

AnAljftea  or  dafreDoyBite  hare  been  published  by  UhrUub  and  Nason  (Fogg.,  c.  S3T).  and  b; 
Btockikr  Escher  (Eenng.  Forada.,  'GE,  '57,  ITS);  but  as  they  were  made  wiUioutdiBcriiniiiating the 
nodes,  and  give  intennedlaU  results,  they  are  not  dted  here  in  detoiL  Petcrsoa  has  also  pub- 
luhed  two  aaa]jBes(L  c),  and  girea  the  faUowiog  v  the  mean  of  17  anal  by  the  chemists  juM 
mentioned  and  himaelf : 

S            Aa           Pb          Ag          ?e       Cu 
1.        34-31        34-26        60-Sa        0-41        T     z^SS'SS 

PetsTBOn  hioneanalyais  obtained  8  33-32,  As  36-83,  PbB0-T4,Ag  0-21 1  and  in  the  other  S  2B-00, 

As  23-98,  Pb61-S2,  AgO-lS.     Hs  makes  the  Jormnia  [2  Pb  B-t- AB'a']  +  [Pb  S  +  Aa*  a*]=I>bS-f^ 

I  As'  S*. 
Pyr.,  etc — Easily  Aises  and  glTet  a  eubllmste  of  aalphnr  aed  ■nlphoret  or  araeoio ;  in  tlw 

open  tube  a  amell  of  sulphur  oi^y,  with  a  sublimate  of  sulphur  In  upper  part  of  tube,  and  of 

•rsenons  add  betow.    On  durooal  daereidtates,  melts,  yields  nimes  oT  arsenic  and  a  globule  of 

lead,  whidi  on  cupellatlon  yields  ailTBr, 
Obe^-From  the  valley  oT  Binnen  In  the  Sb  Qotbard  Alps,  In  cryslslline  dolomite,  aloDg  witii 

sartoiite,  jordanite,  binniCe,  realgar,  otptmeDt,  blende,  pyrite.    The  oryelala  are  sometime*  u 

inch  acroaa. 

[died  the  arsento^ulphids  of  Binneo,  snttlyKed  the  massive  oim  and  natneJ 
Ted  tbat  the  cryataUiaotion  was  monometric  from  some  associated  cryslalt. 
Ilia  led  von  WalterBhnuBoa  and  Heuaaer  to  call  tha  monomatrto  mineni 
tor  to  name  the  trimetric  tinnife  Von  WiJterBhBuson.  after  studying  Un 
out  of  the  apedes  anerxmitlan  and  KkmrloK,  yet  partly  ou  hypothetiral 
as  been  found  that  threeorthorhombic  minerals  eziat  at  the  looility,  u  an- 
irho  ideotifles  one,  by  apedflc  gravity  and  composition,  with  Damourt 
imakesK^erocIeMof  TOD  Wa]tenihanseD(MrtoriCe.  p.  81);  and  the  otba 
8). 
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14»  mSIBSI^IBSNITB.  Mine  d'antimoine  grise  tenant  argent  {ft.  HimmeUfiint)  dt 
Ude^  Deflect  de  Mm^  36,  1773,  Grist.,  iiL  54,  1783.  Dunkles  Weissgoltigerz  (id.  loc.,  known 
sanoe  1720)  Kiapr^  Beitr.,  I  173,  1795.  Schilf-GHaaeiz  FreieaUbtn,  Geogn.  Arb.,  vl  97,  1817. 
Antimonial  Sulphnret  of  Silyer,  Snlphuret  of  Silver  and  Antimony.  Argent  sulAir^  antimoni- 
(^  et  caprif^re  Lay,  Deacr.  Min.  Heoland,  1838.  Donacargyrite  Chapm.,  Min.,  128,  1843. 
Trdfidebenii  HaUL,  669,  1846. 

Monodinic.  ^=87**  46',  7 A  7=119^  12',  0  A  14=137*'  10'  (B.  &  M.) ; 
aih'.  e=l'5802  : 1 :  1*7032.  Obserred  planes :  O ;  vertical, 7, ^, i4,  t-4, 
*^i  Hi  ^j  *"^  J  domes,  1-i,  ^,  14,  f4,  24 ;  octahedral,  ^,  1, 1-4, 1-2,  |-3. 

109 


<?  A  1^=123°  55' 
0  A  14=156  8 

0  A  24=118  21 

1  A  1,  front, =128  2 
14  A  1-4     "    =166  6 


1-2  A  1-2,  front,=152^  86' 
i^  A  i-f      "     =182  48 
i-3At.3       "     =167  54 
14  A  14,  top, =94  20 


Prisms  longitudinally  striated.    Cleavage:  7 perfect. 

a=2— 2-5.  G.=6— 6-4;  6-194,  Hausmann ;  6-23, 
t,  Przibram,  v.  Payr.  Lustre  metallic.  Color  and 
Btreak  li^ht  steel-gray^  inclining  to  silver-white,  also 
bladdsh  lead-gray.  Yields  easilv  to  the  knife,  and  is 
rather  brittle.     Fracture  subconchoidal — uneven. 


Oomiv— 5  (Pb,  Ag)  S+ 2  Sb*  S*  (fr.  y.  Payr's  anaL)=,  if  Ag :  Fb=3  :  4,  Sulphur  18*6,  antimony 
U*9, lead  81«2,  silTer  24-3=100.  Analyses:  1,  2,  W5hler  (Fogg.,  zlvi  146);  3,  Esoosura  (Ber. 
^Mn,  Ti  358,  Ann.  d.  M.,  V.  viU.  495);  4»  t.  Payr  (Jahrb.  Min.  1860,  579): 


1. 

1 

3.  Spain 

4b  Przibnun 


8  Sb           Pb  Ag  Pe  On 

18-77  27-72  30-00  22*18  Oil        162=100  W. 

18-72  27*05  30't)8  23-78       =99-60  W. 

17-60  26-83  31*90  22*45       =98-78  Esoosura. 

18-41  27*11  30-77  28*08  0*68=100  Payr. 


Fani  refers  here  the  masrive  dark  weiasgiOUgert  analyzed  by  Elaproth,  who  obtained  (L  a) 
B221Kl^Sb  21-60,  Pb  4100,  Ag  9*25,  F6  1*75,  &  1*00,  Si  0*75=97*25,  oonsidering  part  of  tfre 
■^■1  here  replaced  by  lead. 

J^<— In  the  open  tube  giyes  sulphurous  and  antimonial  fhmes,  the  latter  condensing  as  a 
vuitonblmiate.  B3.  on  charcoal  fuses  easily,  giving  a  coating,  on  the  outer  edge  white,  firom 
^^^iDonons  add,  and  near  the  assay  yellow,  firom  oxyd  of  lead;  continued  blowing  leaves  a 
Po^fe  of  saver. 

J^— With  argentite,  siderite,  and  galenite,  in  the  Himmelsfurst  mine,  at  Freiberg  in  Saxony, 
iod  IxpoSk  in  Tnnsylvania ;  at  Batieborzitz,  the  ore  of  which  locality  contains  bismuth,  accord- 
^toZindten;  at  Przibram  in  crystals,  often  twins,  and  2  to  6  lines  long;  at  Felsobanya;  at 
wdetencina  in  Spain,  with  argentite,  red  silver,  siderite,  galenite,  etc. 

The  crystals  frcmi  Himmelsfurst  are  tridiniCf  according  to  Breithaupt  (B.  H.  Ztg.,  zzv.  189). 
uajpaoQ  took  his  name  donacarffffriie  from  the  British  Museum,  Icnowing  nothing  of  its  origin. 
Nuitname  ought  not  to  displace /rtfiesJe&mt^ 

116.  PTR08TILFNITB.    Fenerblende  BreWu,  Qhar.,  285,  883, 1832.   Flreblende  Dana,  MIil, 

543,  1850.    FyrostQpnite,  Dana, 

like  stilbite.    Observed  planes, 


Monoclinic.   In  delicate  crystals  grouped  li 
^)H,HU,24,B.  &M. 
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Pyr. — like  p; 


/A  7=139°  12'.  24  A  24,  top,=74°.        U  A  14=123"  34'. 

14  A  14,  top,=:113  52.     i4  A  34=148  42.         *1-S  A  1-i,  top,=62  3<5. 
Cleavage ;  »4,  and  crfBtalB  flattened  in  this  direction.     Faces  i-i  striate 
parallel  to  the  clinodiagonal.     Twine :   plane  of  compoBition  i-i  (ortbi 
diagooal). 

H.=2.  G-.=4'2— 4*25.  Lustra  pearlr-adamantine.  Color  hyacinth 
red.    Translncent    Sectiie  and  somewhat  flexible. 

3  per  cant,  of  sllrer,  doog  with  mlplmr  mnd  uituixmj  (Flattner,  1.  a^  S33) 
I  pjTarffyntB. 

I  the  KnrpriM  mine  i»e«r  ^elberg;  Andreflsberg;  PrrilHwn. 
HNDed  ItoiD  Ti^  fire,  Mid  Bri\r,i(,  Mning,  In  allosioQ  to  ita  Ore-like  oidor. 

lie  BimKOSIUTB.    Bittingerit  ^Itppo,  Ber.  Ak.  Wien,  12.  :!,  34S,  18S3. 

MoDOclinic;  (7=88°  26'.  In  small  rhombic  tables  with  replared  hasal 
edges.  Observed  planes:  O,  i,  /,  ±6,  ±1.  Observed  angles:  O  A  7"= 
9r  24',  1^1=126"  18',  0  A  1=132°  24',  0  A  -1=130°  50°  1  A  -1=96' 
20',  <? A -6=98°  30',  (?Ai=150°,-lA-l=140°l'.  Cleavage:  O  imper- 
fect. 

H.=1'5— 3.  Lnstra  submetallic-adamantine.  Plane  O  blackisb-brown 
in  the  larger  crvBtaia,  less  dark  in  the  more  minute;  other  parts  iron-blaclc 
Translncent  and  dull  honey-yellow  to  hyacinth-red  in  the  direction  of  the 
axis.     Streak  orange-yellow.     Brittle. 

Oomp. — ProteUj  K  compound  of  lulphid  of  direr  and  antiniDnj. 

Pyr. — BJI.  Rome  aa  with  pymrgyrita;  hues  Ter7  easily,  givea  an  araenical  odor,  and  BnaQj  i 
globole  oTpnre  B^ver. 

Ob*. — From  JoachimBthat,  in  small  eryataU. 

117.  VYRAMOrYBITB.  ArgeQtnm  rade  rabrom  pt,  Germ.  Bothgoldei^  -^gf^  362,  lotprpr, 
4G2,  1M6.  Argentom  nibri  ooloria  pL,  Qemdn  Bothgnldeners,  Qemtr„  Foaa.,  62,  1606.  Jtotb- 
gyldsn  pt,  Argentnm  araenieo  panco  aulphore  et  fern  ndQenliastum  pL,  Hinera  argeoti  rubra 
nr.  opaot,  var.  nigrofoenB,  WaiL,  310,  1141.*  Mine  d'argent  rooge  A-.  IK  WalL,  1763.  Bob; 
SItot  Ore  pt.,  Red  Saver  Ore  pt.,  ffili,  Poes^  ITTl.  DtmUes  Bothgaltignz,  IJchtea  id.  pt, 
W«m^i1S9.  Dark  Bed  ^Ter  Ore;  Amimonial  Bed  ^tot.  Argent  antimoni^  sulAii^  pt.  £, 
Tr.,  ISOI.  ArgMtronge  anbmoniala iVmul,  J.  de  Phya^  lix.40T,  IS(U.  .£n»it£U6,DeDka. 
1,  Taach.  Mio.,  401,  1S17.    BaUnblende  pt  Xoha. 


landb.,  3SB, 


Argyrytbroaa  Beud.,  Tr^  a  430,  IB32. 


Rhombohedral.  Opposite  extremities 
of  crystals  often  nnlike.  BAji=10S''  43', 
B.  &  M.,  t>Ai?=137  42';  a=0-788. 
Observed  planes  in  this  and  the  following 
species :  bi^  and  prismatic,  O,  f,  ^-2,  »-|, 
t4>  *4i ;  rhombohedral,  4-,  i,  A,  ■!>  ■"  (or 
1),J,  4,-14, -5,-4, -2, -#,.  -  ■ 
■  lal,  3-2,   '  " 


—f,  —  i;  pyramidal,  3-2,  4-3,;  scaleno. 
"J— __JJ 'hedpal,V,f,iVj.,j.,^.^I,i.,jv  .!, 

i'>  (\  t,  r,  1',  iV  1',  1",  1',  1',  1",  1*,  i",  1',  -v",  2', 

I,  _8t,  -5l,  -»H   _5V   _5V  _4»   _jV   -.!•   _ij.« 

Si,  -jv  -u,  _f ,  -v-»v  _j.,  _j.,  _jv  _ii 
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Oa  i=155 

o  A  r=ii2 
OAr=ioo  u 


"32' 
38' 


lAi  =137°  58' 
*-3A^=125  89 
»-2Al'=156    4 


^Ai  =144°  21' 
^Ai*=164  5 
i-2  A  1-2=120. 


Cleavage :  M  rather  imperfect.  Twins :  composition-face  —\,  as  in 
L13,  vliich  consists  of  fonr  individnalB ;  0  or  basal  plane,  as  in  f.  114 ; 
0  R  and  I.     Also  massiTe,  stractore  granular,  sometimes  impalpable. 


lU 


us 


H.=2— 2'5.  G.=5*7— 5*9.  Lustre  metallic-adamantine.  Color  black, 
ometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
-opaque.    Tractore  conchoidaL 

OoBq>.— S  Ag  S+Sb*  S'=Sii)phiir  V\*l,  anUmony  22-6,  bDtw  69-83s100.  Analyws:  1,  Bona* 
><irt(Ak.  H.  Stodch^  1821,  838);  2,  WShler  (Ann.  d.  Fhana,  xxrii  167);  S,  Bdttger  (Bamni. 
Hudw^  iL  IM):  4,  F.  field  (Q.  J.  Oh.  Soo,  ^i  12) : 


S 

Sb 

Ag 

L  Andreaflberg 
1  Mexfco 
3»  Zacatecu,  Hex. 
4.  Ohi1i 

16-61 
18-0 
17-76 
17-46 

22*85 
21-8 
24-69 
2S-16 

68-95,  gangae  0*30=98-70  BoiudorC 
60-2=100  W6hler. 
67-46=99-80  B5ttger. 
69-01 =9962  Field. 

HoidEeL  found  azTCnic  in  rnby  sUyer  iPTritoL,  169«  1725),  and  both  light  and  red  sflver  orea 
^  •iUnrarda  oonaidered  arsenical,  nntil  Klaproth'a  analjsia,  detecting  antimony  alone,  in  1794 
(Beitr^  L  141);  after  thia  both  were  supposed  to  be  antimonial,  until  Proust,  in  1804  (J.  de  Fhys., 
^  ^03)  ihowed  that  there  were  two  species,  an  antimonial  and  an  arsenical 

?yr^  etCtf^Li  ^e  closed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony;  in 
^  op^  tabe  sulphurous  ftimes  and  a  white  sublimate  of  ozyd  of  antimony.  6.B.  on  charcoal 
I^^Tth  spirtiog  to  a  globule,  gives  off  sulphid  of  antimony,  coats  the  coal  white,  and  the  assay 
V  cooreited  into  sulphid  of  silver,  ¥^ioh,  treated  in  O.F.,  or  with  soda  in  R.F.,  gives  a  globule  of 
^  aim.  In  case  arsenic  is  present  it  may  be  detected  by  fusing  the  pulver^ed  mineral  with 
wdi  on  dttrcoal  in  B.F. 

^^(^iiBpoied  by  nitric  add  with  separation  of  siilphur  and  antimonous  acid. 

Obtr-The  ^rkrTtd  silver  on  occurs  principally  with  calcite,  uative  arsenic,  and  galenite, 
rtAndreiabeigin  the  Harz;  also  in  Saxony,  Hungaiy,  Norway,  at  Gaudalcanal  in  Spain,  and  in 
unwiQ.  In  Mfiiioo  it  is  worked  extensively  as  an  ore  of  silver.  In  Chili  it  is  found  in  crystals 
8t  Dine  Dolores  and  GhafSarcillo  near  Copiapo.  In  Nevada,  at  Washoe  in  Daney  Mine;  in  Ophir 
Duie,  rare ;  abundant  about  Austin,  Reese  river,  but  no  good  crystals ;  at  Poorman  lode,  Idaho^ 
m  manes  sometimes  of  several  hundred  weight,  along  with  cerargyrite. 

■^  fight-fed  ore  from  Andreasberg,  according  to  Zincken,  contains  no  arsenia  A  gray  ore  from 
^  nmo  locality,  contains  both  arsenic  and  antimony,  and  may  be  miargyrite.    On  oiTst  of 

^'^^SP^  "^  9*  ^^  -^^^  ^^  Torino^  8to^  1866. 

^^^Ooours  like  proustite^  changed  to  argentite  (Ag  S);  to  pyrite;  ixsalled  argentopyrila 
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lis.  PROUBi'iTU.  Argentum  rude  rubruni  tranBluadam  cBrbnnouJU  B^mile,  Qerm. 
dohiig  BodtguldenpTz,  Agric^  BS2,  Interpr^  463,  IMS.  ArgentuiD  rubri  cobria  pelloeid 
8ctk5u  Rubb  Rotbguldeoen,  Otrter,  Foas.,  62,  1565.  Minera  argeoti  rubra pellucida  WaS^  1 
1147.  Rubj  Silver  Ore  pt.  BUL  Argent  rooge  areeuicele  Proatl,  J.  da  Phja.,  lix.  404,  19 
Udites  RotbgOltigen  pt,  ArEeniliilisches  id.,  ArseiiikBilberbleiide,  Qtm.  Bubfnblende 
Arwnloal  SOver  Ore :  Ugb^.  Bed  Bilver  Ore.    FrotiBtlte  Beud.,  Tr.,  ii  44(>,  1SB2. 

EhombohedraL  JiAB=107°  48',  (3A.S=13'r°  9';  o=0-78506.  Al 
granular  maBsive. 

H.=2— 2'S.  G-.=5'422— 5'56,  Lustre  adamantme.  Color  cochioe 
red.  Streak  cochineal-red,  sometimeB  inclined  to  aurora-red.  Subtranep 
rent — Bttbtranslucent.    Fracture  conchoidal — uneven. 

olG-Z,  •UTeT6E-4=100.    AnalTBe*:  1,H.] 


P3rr.,  etc. — In  the  closed  tube  nieea  euily,  and  giTea  a  faint  aublimate  of  sulphid  of  araeniej 
in  the  open  tube  Bulplmroas  fliiiica  and  a  irbite  or;Btalltne  sublimate  of  arsoaous  add.  B.B.  ■ 
diarcoal  f\iBea  and  emits  odors  of  sulphur  and  arsenic;  bf  prolonged  heating  inO.P^  onritbeoi 
in  R.F.,  gives  a  globnie  of  pure  silvr^r.    Some  varieties  contain  antimonj. 

Decomposed  bj  nitric  acid,  with  separatiou  of  sulphur  and  arsenoas  aad. 

Obs. — Oocurs  at  Freibei^,  Johanogeorgenstadt,  Marienberg,  and  Anusberg;  at  Jonchinuohi 
in  Bohemia ;  Wolfbcb  in  Badon ;  Uarkirchen  in  Alsace ;  Gbalancbes  in  Dauphin^ ;  QuadalcaM 
hi  Spain  1  In  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chanar;!Jlo,  Bome  crystals  3  In.  long  (3 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  in  Comstock  lode,  but  rare ;  in  veins  about  Aiutf~^ 
lAuder  Co ;  in  microaoopic  CTTstidB  io  Cabarras  Co..  N.  C,  at  the  McMahin  mine ;  fn  IdaliA 
the  Foorman  lode,  with  pyrorgTiita,  native  sQver  and  gold,  and  oerargjtlte. 

Named  after  the  Prendi  chemiBt,  J.  h.  Proust. 

Alt. — Oocure  altered  to  pyrrbotite,  Breith. 


119.  BOnBNONTrB.  Ore  oC  Antimonj  (f^.  Bndellion)  P.  RaMaigh,  Spea  BriL  Ifin.,  L  H 
pL  "',  1T91.  Triple  Sulphuret  of  Lead,  Antimonr,  aai  Oopper  Bottrmm  (witb  figs.),  nil 
TrauB.,  30,  1804;  CK  SaleMt  (anal),  ib.,  63.  Boumonite,  Antimonial  Lead  Ore,  Jobuhi*- 
^L,  IL  5T9,  180S,  uL  3T2,  ISIS.  SpieBsglaaiblel  SanL,  ia  Elapr.  Beitr..  iv.  82,  1801,  mi 
Tab.,  68,  IBOS.  Plomb  e^iiSaii  anUmoniTire  R,  TabL,  1809.  BndeUione  Bourn.,  Oat.  Mb. 
40S,  1813.  Schwaiz  Spiesglanicrx  Wem.  Antlmoine  sulfur^  plumbcKiuprifcre  E^  Tr.,  i(. 
1832.    Bidelen  |;=^ Wheel  Ore]  Kapnik  miaera.     FndeUionite  Zippe,  Char.  ICn.,  313,  1859. 

Spiesglas-Qlani  lfo>u,   Char.,   1820;    Prismetoidiecher  Kupfer-QUnx  MM 
1S34.    AntimoalcupIbr-QUni  0r«ia    Wotchit   HaiiL,   Eandb.,   664.    184& 


c  /A  7=93'  40',  0  A  1-1=136"  17i  a:  h  :  c=0-95618 : 
werved  planes :  0  ;  vertical,  i-l,  i-i,  »-|>  *4>  *"*>  *^>  ♦"">  *'^ 
1,  ft,  fi,  1-i,  8-t;  ft,  f  i,  H,  f  ^  f  ^  l-»",  fS  H  2^  a^- 
,  f  },  1,  2, 1-S,  2-!,  3-S,  fS,  1-:,  |4,  1-a,  2-1. 

54'  27'.  0  A  J=146°  45'.        1  A  1,  mac.,=114*  6'. 

47  29.  O  A  1=127  20.  1  A  1,  brach,=109  6. 

33  26.  0  A  }-fl=144  29.  i-S  A  i-l,  ov.  »-i,=129  44. 

15  20.  Oa  1-»=138  6.  i-i  A  t-s,  ov.  »-t,=:123  52. 
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jleavage :  ii  imperfect ;  i-i  and  0  less  distinct.  Twins :  composition- 
e  //  crystalB  often  crucifonn  (f.  116),  crossing  at  angles  of  93°  40'  and 
^  20^ ;  hence,  ako,  cog-wheel  shaped.   Also  massive :  granular,  compact 


116 


116 


Nagyag. 

E=2'5— 8,  G.=6*7— 5*9.  Lustre  metallic.  Color  and  streak  stee'.- 
ray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fractuie 
onchoidal  or  uneven.    Brittle. 

CoBip,Var-— S  (00,  Pb)  8+Sb«8^,  or(3eu8+Sb*S")  +  2  (3  Pb  S+8VS«)  RanmL=Sulphur 
H.  gntiinony  26-0,  lead  43*4,  copper  12*9=  100.  Analyses:  1,  H.  Rose  (Pog.,  xv.  673);  2, 
iading  (Bainm.  Handw.,  123);  3-6,  Bammelsberg  (Pogg.,  Izxyii.  263);  6.  0.  Kuhlemann  (Z& 
I«t  Ver.  Halle,  T«iL  600);  7,  P.  Field  (Q.  J.  Oh.  Soc,  xiv.  158);  8,  9,  DufWnoj  (Ann.  d.  11,  IIL 
tyil): 

!•  SfendcMf 

3.Mna8l)erg 

S.  WoUiibeig 
iOsQsthaL 
7.  Oomwall 
lAkis 

9.  Madoo 

10.  Hottoo 

^  HeiaebeTg  mineral  (No.  4)  ia  light-gray,  and  occurs  in  tabular  crystals,  with  an  nneven 
»BdM)tdBlfr8ctDre, and sabmetallic  lustre.    G.=5-703,  Zinoken ;  6'720  and  5*792,  Bromeis;  6*779, 

Kaaundsbeig: 

.^oAtber  ftriety  (Na  3)  is  iron-bla<^  with  the  faces  of  a  rhombic  octahedron  largely  deyeloped. 
nvtore  oonchmdaL  Lustre  metallia  a.=6'822  and  6*847,  Bromeis;  5'844,  Zincken;  5*863, 
Kumndsberg. 

^  Wolfsberg  ore  (Na  6)  is  iron-black.  The  crystals  are  rectangular  prismatia  Fracture 
^^'^^MHlal  Lostremetattic.    G.=6«726,  Bammelsberg;  6*796, Zincken;  6-801  and 6'866,  Bromeis. 

Foraricel  on  cryst  and  history,  nee  Ber.  Ak.  Wien,  xlv.  431,  1862.  Zirkel  makes  the  macro- 
^ooal  of  the  crystal  abore  the  vertical  axis;  and  in  this  we  hare  not  followed  him,  because 
we  abote  ia  strictly  the  normal  position  for  the  vertical  axis,  or  that  which  homology  with  the 
^  reqnina,  nooe  0  A  1-1  and  0  A  1-t  are  near  136**.  The  faces  i-i  and  i-i  are  homologous  with 
(OS  (mine  fiEkoea,  and  j;  /  with  the  dodecahedral,  the  angle  between  which,  either  side  of  i^  is 

Pyr^  atc-^In  the  doeed  tube  decrepitates,  and  gives  a  dark-red  sublimate.  In  the  open  tube 
^T  '^^^^^'^'^  ^4  and  A  white  sublimate  of  ozyd  of  antimony.  B.B.  on  charcoal  fuses  easily, 
!?!^  QMte  the  coal  white,  from  antimonous  acid;  continued  blowing  gives  a  yeHow  ooatlng 
woxjd  or  lead;  the  leeidae^  treated  with  soda  in  B.F.,  gives  a  globule  of  copper. 

7 


8 

Sb 

Pb 

Ou 

20*31 

26-28 

40*84 

12-66=100'08  Bose. 

19-63 

26*68 

41-38 

12*68-99*37  Sindmg. 

19-49 

24-60 

40*42 

13-06=97*57  RamuL 

18*99 

24*82 

4004 

16*16=99*01  Ramm. 

19*76 

24-34 

42*88 

13*06=100*04  Ramm. 

Q)  18*81 

23*79 

40*24 

12*99,  Ee  2*29,  Mn  0*17,  Si  2*60=100  K. 

20*30 

26*30 

40-60 

12-70=100*10  Field. 

19*4 

29*4 

38-9 

12*3=100  Dufr^noy. 

17*8 

28-3 

40*2 

13*3 =99-6  DufWnoy. 

20*45 

26*21 

40*76 

12-62=99*94  Field.    a.=6*80. 
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DmompoBC-d  hj  nitric  add,  aflbrdlDg  ■  blue  solutiaii,  and  laariiig  ■  n^ae  of  anl^dnaf,  m  I 
white  powdor  oontainiiig  antimonr  and  lead. 

01m. — Occurs  in  the  minea  of  Nendorf  In  the  Han  (whlc^  Indiide  the  Uelse1>eiY  localita 
where  the  crystalB  occaniODiHy  exceed  an  inch  in  diameter;  sIbo  at  Wolfbberg,  ClanBtbsl.  i 
ADdroaeberg  in  the  Hare;  with  quartz,  tatrabedrita,  and  phosphoreBcect  blende,  at  KApail 
TnuiBjlvanU,  In  Battened  cr.rstela;  at  Serrot  in  Piedmont,  associated  with  pearl  spar  a 
qnartE.  Other  localities  are  the  ^Muiab  or  Brfiunitdorf  and  Qeradorf  in  Saxonj,  Olaa  in  Chttdu 
eta;  Endellion  at  Wheal  Bojb  m  Comvall,  where  it  waa  first  found,  and  hence  called  entieCta 
b;  Oonnt  Bonrnon,  after  whom  it  was  afleTweid  named;  in  Uezioo;  at  Hnaaco-AIto  in  CU 
at  Uachacamarca  in  Bolivia;  in  Peru. 

Alt. — Occura  altered  to  cerusaite,  malachite,  azurilei  and  alao  (aa  Bammelsbei^  has  atioi 
the  minentl  called  vmldMt,  which  oocurs  in  similar  crystala,  with  the  same  hatdneea  and 
ap.  gr.  (G'BS — 6-94  Ramm.).  It  waa  originally  from  VDlah  in  Oaiinthia,  but  oocnra  also  aX 
with  troe  boumonile. 

Schtotter,  in  his  analysis  of  w^chite  ftvm  Woloh,  obtained  {Baamgartai.  Z3.,  riU.  SS41  S  t8^ 
Sd  I6-as,  As  6-04,  Pb  29-90,  Cu  n-3S,  Fe  1-40=99-94.  Ranunelsbai^  fonnd,  aa  the  mean  of 
nnalTses  (Uin.  Ghem.,  80),  3  16-81,  8b  24-41,  Pb  1G-G9,  Cu  4i-83,  Fe  0-86=100,  exdndiog  d 
puKentage  of  mixed  carbonate,  sulphate,  and  antiinonial  salts  oTlead  and  copper,  and  ■oma  — 


Orthorhombic  /A  /  abont  92J°,  near  that  of  Bonmotiite.  TwinsJ 
CTOciform,  angle  of  intersection  near  90°,    Cleavage ;  none  dietinct. 

H.=3.  G.=4-79.  Lustre  metallic.  Color  iron-blat^;  atreak  blscLi 
Fracture  impertiectly  conchoidal,  nDeven. 

Oomp^ — 3  (Bo,  Ag,  Fe)8  +  8b*8*,  the  spades  being  «n  iron-stlrer-oopper  bonnunilte  (rations! 

+Ag:  Fe=2:  1,  andSa:  Ag=S  ;  l)=:8ulphur  24-9,  antimaqy  31-6,  copper  H-i,  sHvar  S-0^  im 

M=I0O.    Analyais!  T.  KobelllLc.):  i 

8  Sb  Ou  Fe  Ag 

24-30  30-G3  28-00  7-00  8-30,  Pb,  Znir.=98-I3  ] 

Pyr.,  otc — B.B.  decrepllatea,  and  flues  raiy  eaatlj.  On  charcoal  a  steel-gray  ^bule^  whkA 
la  magnetic ;  nmiea  of  antimony,  and  some  lead  coating  the  oo«L 

Oba. — From  Cofuapo  in  ChitL 

Named  fhim  •riXni,  column,  and  rint,  form,  in  allosioa  to  ths  columnar  form,  in  wUotl  it  dlffen 
from  letnihedrite,  although  ppproeching  it  in  oompoeltion. 

lai.  W rnimUINlTU.  Eupferwiamntheiz  &B.,  Denka.  d'Aente  n.  Nat  Schwmlx,  L  41>: 
jr{iq)r.,6eitr.,  IT.  91, 1B01.  Bismuth  sulAireoopriBre  it-.  Oupieoos  Bismuth ;  OopriferonsSitl- 
phnretofBismnth.  Wiimntb-Kupfbren  ZantlL,  182S.  Wittkibit  v.  £>^,  lU;  13,  ISfiS.  Witd- 
dkenitfoHV,  Uebers.  1BG3, 118,  ISGG. 

Orthorhombic  Observed  planes  O,  t-i,  i-i,  1-t,  1-t,  I.  and  isomorphons 
Breith. ;  prismatic  angle  of  110"  50',  Sandbemer.  Maa- 
ated  ;  also  coarse  colamnar,  or  an  a^regate  of  imperfect 
e  in  one  vertical  direction. 

:6 :  4-3,  fi-.  Qallenbach,  Hilger.    Color  steel-^raj,  tio- 
pale  lead-gray.     Streak  black. 


ffi*  Bf  (from  Sduwidei^  aiial7Bes)=Sntphiir  lS-44,  btsmnth  49-11,  wfpct 
at  8-<-Bi*8*,  trtm  HOger^  i 

iUi(Lc.);  2,  8(diBnd[(Ann.ah.Pharm.,xcL332);  3,Tob)eT^xcTL»T); 
xdiL  SCO,  413,  xcriL  476,  cxztIL  302);  8,  Hilger  Ob.,  czzt.  144):  ! 
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8 

Bi 

On 

i.  Wttioheo 

17-26 

49-66 

31-66 

4       •• 

16-16 

61-83 

81-31 

8.       " 

15-87 

60-63 

8819 

6.        " 

(1)  17-10 
(})  18-69 

47-44 

84-09 

7.        « 

61-40 

28-82 

a       14 

18-21 

41-63 

36-91 

99 

2-91=101-38  Tobtor. 
— =99-29  Schneider. 
— =99*68  Schneider. 
0-20,  Go  0-86=99-19  Sdmeider 
0-91=99-82  Schneider. 
8-13=99-78  Hilger. 

Pyr^— In  the  open  tabe  ^yes  Bolphurous  fhmes  and  a  white  sublimate  of  sulphate  of  bismuth. 
B.  oQ  diaiooal  fkees  easily,  at  first  throws  out  sparks,  and  coats  the  ooal  with  ox^d  of  bismuth; 
e  residae  with  soda  in  B.F.  gives  a  globule  of  metallic  copper.  Soluble  in  muriatic  add,  with 
rdn^Q  of  Bulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulphur. 
Oba.— From  cobalt  mines  withbarite,  near  Witticben  in  Oallenbach,  Baden;  analyses  4-6  are 
spedmens  from  the  Neugluck  mine,  and  7,  8,  from  the  Daniel  mine;  also  at  2^11,  near  Wolfach; 
I  Christophsaue  near  Preudenstadt 

AIL— Undergoee  easy  alteratioD,  becoming  yellowish-brown,  then  red  and  blue  extemaHy, 
rming  apparently  coyellite;  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixture  of 
aWMte,  oxyd  of  bismuth,  and  hydrated  ozyd  of  iron ;  also  to  an  earthy  yeUow  bismutite  and 
ismuUKxdiia    (Sandberger,  Jahrb.  Mln.,  1865,  274) 

i21  BOnLANaJUKiTU  Flomb  antimoni^  snllbr^  Bcmlangerf  Ann.  d.  M.,  IIL  Tii  676,  1836. 
Schwefelantimonblei  Oerm.  Sulphuret  of  Antimony  and  Lead.  Boulangerit  Thaulow,  Pog?**  ^dl 
^%  m7 ;  Eauain^  Vx,  xItL  281.    Embrithito,  Plumbostib,  BreOh.,  J.  pr.  Oh.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
&1&0  gnmulBr  and  compact. 

E=:2-5— 3.  G.=5-75— 6-0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Ooaip.-3  Pb  S+Sb^»=Sulphur  18*2,  antimony  23-1,  lead  68-7=100.    Analyses :  1,  Bonlan^ 
let  (Ann.  d.  IC,  HL  Tii  676);  2,  Thaulow  (Pogg^  xlL  216);  3,  Bromeis  (Pogg.,  xlvi  281);  4^ 
Bnel  fiK) ;  6,  Abendroth  (Pogg.,  xItIL  483) ;  6,  Bammelsbei^  (3d  SuppL,  28) ;  7,  8,  E.  Beohi  (Am. 
J. 80.,  a  ST.  6C) ;  9,  Genth  private  oontrib.): 

8  Sb  Pb 

I  Kolldres  18*6  26*6  63*9,  Fe  1*2,  Chi  0*9=100  Boulanger. 

IHasafjeld,  18*86  24*60  56*67=99*03  Thaulow. 

3.5ertadunak  18-21  2604  66*29=99-64  Bromeis. 

4        ••  19*11  23*66  63*87,  Fe  1*78,  Ag  006=98*47  BrUeL 

S.  Ober-Iahr  1906  26*40  65*60=100*07  Abendroth. 

iWol&berg  18-91  25*94  65*16=100  Rammelsberg.    a.=6-96. 

Y.  TuBOUiy,  YiMUSL  17*99    .        2608  68*15,  On  1*24,  Zn  1-41,  Fe 0-86=100*28 BechL 

8.  *•        adc  17*82  26*74  66  39    "  1-25   "  0*09   "  0*28 =101*52  Bechl 

9.  Umoa  Co,  Key.  17*91  26*86  54*82,  Fe  0*42,  Ag  <r.=100  Gtonth. 

5rt^-8ame  as  for  zinkenite. 

.^^^"'-Qoite  abundant  at  Kolidres,  department  of  Gkud,  in  France;  also  found  at  KasaQeld  in 
l*^;  at  Nertschinsk;  Ober-Lahr  inSayn-Altenkirchen;  Wolfsberg  in  the  Hans ;  near  Bottino 

P^7'  both  massiye,  adcular,  and  fibrous. 

f^MMe  Ib  from  the  locality  of  boulangerite  at  ITertschinsk,  and  is  probably  the  same  species, 
^'f^'i^alv  In  texture,  of  a  lead-gray  color,  has  0.=6-29 — 6*811;  and  contains,  according  to 
JT^O.  c:X  lead  63'3,  copper  0*8,  silver  0*04,  along  with  antimony  and  copper.    Named  from 

ht^^^  is  also  from  Nertscbinsk.  It  consists,  according  to  Plattner,  of  antimony,  arsenic, 
^v,  A  lit^  iron,  with  58*8  p.  c.  of  lead ;  and  appears  to  be  boulangerite.    Named  from  pltim' 

123.  SOBBLZJTB.    KobelUt  SdMsrberg,  Ak.  H.  Stockh.,  188, 1839 ;  Jahresb.,  xx.  215. 

Besembles  gray  antimony,  but  brighter  in  lustre ;  structure  radiated. 
G.=6'29-6-82,  Satterberg ;  6-145,  Ramm.    Soft.    Color  blaxjkish  lead- 
pay  to  steel-gray.    Streak  black. 

OoBip^3Pl,3^BPgi)^p  Pb  8+gb«8i)  Bamm.=3  PbS+(Bi,  Sb)»S«=8ulph7ir  16-8,  bismuth 
w-^  mnmy  10-6,  lead  64*4=100. 
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AnaljMB:  1,  8&tterberg  (loa  dt);  2,  BammelBberg  (J.  pr.  Otu,  IxzzvL  340): 

8  Sb  Bi  Pb  Fe         On 

L  17*86          9*24        27*06        40*12        2*96        0*80,  gangae  1'46=99*48  & 
2.  17*47        10*48        20*52        48*78        1*66         =98*75  R. 

Rammelsberg's  aiial3r8iB  zepresentB  the  composition  of  pure  kobellite  after  ezdading  6  61  pu  ft 
oobaltiferous  pyriteB,  and  3-a7  p.  a  chaioopyrite,  prosent  as  mechanical  impurities  in  the  sped 
men  analyzed. 

Pyr.,  etc^EB.  in  the  dosed  tube  fiises  and  gives  a  famt  sublimate  of  sulphur.  In  the  open 
tube,  sulphurous  fumes  and  a  sublimate  of  ozyd  of  antimony.  On  diaroool  Aises  and  forms  t 
3oatlDg,  the  outer  edge  of  which  is  white  fh>m  antimonous  add,  etc.,  and  near  the  assay  dazk 
rellow.    Soluble  in  concentrated  muriatic  add,  with  eyolution  of  sulphuretted  hydrogen. 

Obs. — ^From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  aotinolite,  dialoopyrite,  and 
small  reddish-white  crystals  of  a  cobaltiferous  mispickel  (Kobaltarsenikkies).  Named  after  yon 
KobelL 

124.  AIJUNITB.  Nadelerz  Mohs^  Null's  Eab.,  iil  726,  1804.  Bismuth  sulftir6  plumbo-cupri- 
f^re  K,  TabL,  106,  1809.  Needle  Ore;  Adcular  Bismuth;  Cupreous  Bismuth.  Aikinlte  Ghap' 
vian,  miL,  127,  1843.  Patrinito  EomL,  Handb.,  668,  1846.  Belonit  Glock^  Syn.,  27,  1847. 
Adcnlite  Ifkol,  Min.,  487,  1849. 

Orthorhombic.  /a/=110®  nearly,  Hornes.  Crystals  long,  imbedded, 
acicnlar,  longitudinally  striated.     Also  massive. 

H.  =  2-2-5.  G.=6-l-6-8 ;  6-757,  Frick.  Lustre,  metallic.  Color 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Oomp.— (8 eu  8+Bi*  S")+2  (3  Pb  8+Bi* 8«)=3  (Ou,  Pb)  8+Bi» 8«=Sulphur  167,  Uamntii 
86*2,  lead  36*1,  copper  1 1*0=100.    8upposed  to  be  isomorphous  with  boumonite. 

Analyses:  1,  2,  Frick (Pogg.,  xzxL  529);  3,  Chapman  (PhiL  Mag.,  III.  zzxl  541) ;  4^  TTftwm^iiii 
(J.  pr.  Ch^lzxY.  452): 

S  Bi  Pb  On  Nl 

— =98*16  Fridt;  G.=6-767. 
— =99*70  Prick. 
— =99*64  Chapman;  G.=6-|. 
0*36,  Au  0*09=100  Herm. 

Pyr^  etOd — ^In  the  open  tube  giyes  sulphurous  ftunes,  and  also  a  white  sublimate,  whidi  may 
be  ftised  into  dear  drops  that  are  white  on  cooling;  the  assay  becomes  surrounded  with  a  black 
fhsed  ozyd,  which  on  cooling  is  transparent  and  greenish-yellow.  B.B.  on  charcoal  fbses  and 
gives  a  white  coating,  yellow  on  the  edge  nearest  me  assay ;  with  the  fluxes,  reactions  for  cop- 
per, and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  add,  with  separation  of  siUphur  and  sulphate  of  lead. 

Obs.— iOocurs  at  Bereeof  near  Katharinenbuig,  Urals,  with  gold,  malachite,  and  galenite,  in 
white  quarts.  In  the  United  8tates,  in  the  gold  region  of  Qeorgia  (?)  in  slender  crystals,  some 
of  whidi  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonate  of 
bismuth  (Genth,  Am.  J.  8d.,  IL  zxziii.  190);  probably  at  Gold  Hill,  Bowan  Co,  N.  Carolina. 

Alt. — Occurs,  as  just  stated,  altered  to  bismuth-odire  and  native  gold. 

Bbtzbantitb  Esrmann  (J.  pr.  Ch.,  Izxr.  450,  1859).  A  lead-gray  ore  of  bismuth,  occurring 
mixed  with  the  product  of  its  alteration,  at  Betzbanya  in  Hungary.  It  is  without  trace  of  crys- 
tallization; H.=2*6;  G.=6-21.  Afforded  Hermann,  8  11*93,  0  7*14,  Bi  8838,  Pb  36*01,  A« 
1*93,  Cu  4*22=99*61. 

126.  TBTRAHBDRITB.  Argentnm  arsenico  cupro  et  ferro  mineralisatum,  Falerts,  Q^wierti, 
Ifinera  argenti  grisea,  WoflL,  313,  1747.  Falerz,  Argentnm  cupro  et  antimonio  sulph.  mineral* 
isatum,  OronsLf  167,  1758 :  Pyrites  cupri  griseus,  FahUnipfererz,  OroruL,  175, 1758.  Aigentam 
dnereum  crystallis  pyramidatis  trigonis  v,  Bam^  Lithoph.,  L  82,  1 772.  Cuprum  dnereum  oryst 
trigonis,  etc.,  v.  Bom,  ib.,  108.    FaUen^  Kupferfifthlexz,  Schwanerz  pt,  Antimonfahler^  G^rm 


1.  Beresof 

1605 

34*62 

85-69 

11-79 

2.        ** 

16-61 

36-45 

3605 

10-59 

8.        " 

18-78 

27*93 

40-10 

12-53 

4.        " 

16-50 

34-87 

36-31 

10-97 
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Cne  de  cniTTe  griae  ds  LuHe^  Ori«t,  iil  815  (with  flgs.  cryst),  1783.  Oalvre  (^is  iV.  Gn^ 
iopper  Ore.  Panaboae  JBnid,  Tr.,  IL  438,  1832.  Tetraedrit  JETomL,  Handb.,  663,.1'|36.  GUna 
diit  pt,  Fahlit^  BrtUh^  B.  H.  Ztg.,  zxy.  181. 

ArgtnHf, :  Aigentom  rade  albam  pt.  Agric^  IV>88.,  362,  1646.  Weisgylden,  Miisorft  argenti 
Ibapt,  WcJL,  812,  1747;  Gronsted;,  156, 1758.  Weiasgultigen  pt,  l^lberfahlen,  Grau^pltigen 
m  Schwazsgatigen  pt,  Qerm,  Freibergit  Kbmhq^  MIxl,  117, 1853.  Polytelit  v.  Jro&.,'Tai:,.10, 
853  [not  of  CRock^  8yn^  31,  1847].  ^'*\\\ 

Msnmial:  Bdiwaraera  pt  Wem,  Quecksilberfahlerz.  Graugiltigen  pt  JJattfm.  SpantbtTii!- 
i  lA^  IGn.  Namen,  98,  1853.  Schwatait  Kenng^  Min.,  L  a,  1853.  Henneait  Breiih^  B.  1^ 
Etg.,  ZXT.  182. 

Isometric ;  tetrahedral.  Observed  planes :  those  of  f.  117,  with  also  4-4, 
5?,  fi,  yj^;  on  one  crystal  from  Kahl,  1,  2-2,  Hj  Y:V»  — 1>  —2-2, 
•4-4.  —5-5  ?,  with  O  and  i,  Hessenberg.  Twins,  composition  face  octahe- 
ral,  producing,  when  the  composition  is  repeated,  the  form  in  f.  119,  the 
xnpler  condition  of  which  is  shown  in  £  118,  a  solid  seemingly  made  of 

in 

119 
118 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  reversed  position.  Also  massive ; 
granular,  coarse,  or  fine ;  compact  or  crypto-crystalline. 

H.=3— 4-5.  Q.=4*5— 5'11.  Lustre  metallic.  Color  between  light 
flint^y  and  iron-black.  Streak  generally  same  as  the  color ;  sometimes 
inclined  to  brown  and  cherry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  splinters,  transmitted  color  cherry-red.  Fracture  subconchoidal 
-^even.    Rather  brittle. 

^■IS  Var— 4  On  S+Sb*  8*,  with  part  of  the  copper  often  replaced  by  iron,  zinc,  ailver,  or 
^sl^r,  and  rarely  cobalt,  and  part  of  the  antimony  by  arsenic,  and  rarely  bismnth;  whence 
"»gttMnlfornrala  4  (€u,  Pe,  Zn,  A%,  Hg)  +  (8b,  Ab,  Bi/8\  Ratio  Ag+eu :  Zn+Pe  generaUy 
=^•1.  There  are  thna: 

A.  An  intimonial  aeriea : 

A  An  MBeQio-entimoniai  aeries ; 
^A  bismnthic  araonio-antimoniBl ; 

o^UMia  oneateoj;  in  which  arsenic  replaces  an  the  antimony,  and  which  is  made  into  a  distinct 
^7^  oamed  lamanMk,    In  the  analyses  below  the  largest  amount  of  arsenic  given  is  about  20 

y>r.l.  Onknory.  Containing  little  or  no  silver  (Cupreous  tetrahedrite;  Kupferfkhlera,  Lichtes 
'^len,  OmigiHigerz  pt,  Gtem.).    Color  steel-gray  to  dark  gray.    G.=6— 6-8. 
^     j^?^*"**'  iHiJefyito  (Syn.  above).    Light  steel-gray,  sometimes  iron-black.     G.=4-8 

jj^Jfe^«nm»;  SekwakUe  (Syn.  aboTc).  Color  gray  to  iron-black.  G.=6— 6-6.  Breithaupl 
'*'«»»«•  the  ore  of  Schwats  alone  sehwaiirik,  having  G.= 6-107 ;  that  of  Kotterbach  and  othcra, 
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having  G.^tSfS;— 6*28,  ipantoUle;  that  of  MomheQandsberg,  having  0.= 6  6— 6*566, 
(tram  the  (J^i^lc  for  MercuriusX  it  affording  Hg  24*10,  Ag  6*62.    But  another  ore  from 
landBber^.^ntains  Hg  17*32  p.  c^  and  no  Bilver,  a  fact  which  diows  the  ftitOily  of  atteznpt. 
divide  i^.toVrahedrite  into  distinct  groups  or  species. 

i.  PH^farofu,  An  ore  from  Guadalcanal,  Spain,  contains,  according  to  yauq[aeliii,  I — lO  ] 
of  j>Ia1inum. 

In*  distinguishing  these  varieties,  color,  as  above  seen,  is  a  poor  criterion,  it  depending  Ian 
09^  thq*amount  of  iron  present  The  argentiferous  ores  are  commonljtho  lighter  graj,  bizt^ 
^Ivniyssa 

'••J^alyses :  Ordinary.  1.  Kerl  (B.  H.  Ztg.,  1853,  Ka  2) ;  2,  Bromeis  (Pogg.,  Iv.  117} ;  3,  Ai 
'^ng  (Bamm^  3d  SuppL,  61),*  4,  Elaproth  (Beitr.,  iv.  61);  5,  H.  Bose  (Pogg.,  zv.  676) ;  ^ 
ICuhlemann  (Z8.  nat  Yer.  Halle,  viii  6n0,  Jahresb.,  1856,  834);  7,  J.  L.  Smith  (Am.  J.  Scl^ 
•xliil  67);  8,  Sandmann  (Ann.  Gh.  Phann.,  Ixxziz.  364);  9,  H.  Bose  (1.  a);  10,  Wandesle^ 
(Jahrb.  Pharm.  iL  106,  Jahresb.,  1864,  814) ;  11,  A  Lowe  (Bose's  Beis.  Ural,  I  197) ;  12,  Vnttsa 
(Yiert  pr.  Pharm.,  iv.  72) ;  13,  Sandmann  (1.  a) ;  14,  Sondberger  (Jahrb.  Min.,  1865,  584);  15, 
Bose(Lc);  16,  Ebelmen  ( Ann.  d.  K,  iy.zl47):  17,  H.  Bose  (I  a) ;  18,Hilger(Jahrb.Kin.^  IS^ 
691) ;  19,  20,  v.  Bibra  (J.  pr.  Ch.,  xcvi  204). 

Argentiferoua,    21,  Svanberg  (CEfv.  Ak.  Stockh.,  iv.  85);  22,  G.  Kuhlemann  0*  ol)  ;  23,  J. 
Smith  (Gilliss's  £xp.,  ii  91);  24,  H.  Bose  (La);  26  J.  L.  Smith  (Am  J.  ScL,  II.  xliil  67 ) ;  2 
Sander  (Bamm.,  Ist  SuppL,  62);  27-29,  Bammelsberg  (Pogg.,  bczvil  201);  30,  Pftyknll  ((Efr.  A 
Stockh.,  1866,  85,  J.  pr.  Gh.,  c.  62) ;  81,  F.  A.  (}enth  (Am.  J.  SoL,  IL  xvi  83) ;  32,  KUproth  {Beia 
iv.  78) ;  33,  34,  H.  Bose  (L  c).  i 

MereuriaL    36-87,  v.  Hauer  (Jahrb.  g.  Beichs.,  1852, 98,  J.  pr.  Gh.,  Iz.  66) ;  38,  Qaproth  (Belt: 
iv.  66);  39,  v.  Hauer  (L  c);  40,  41,  Kersten  (Pogg.,  liz.  181,  lxvii.428);  42,0.BeGhi(Am.  J.""^ 
n.  xiv.  60);  43,  Scheidhauer  (Pogg.,  IviiL  161);  44,  v.  Hauer  (L  c.);  45,H.Weidenba8ch  (P( 
Izzvi  86);  46,  G.  v.  Bath  (Pogg.,  xcvL  322);  47,  (EUacher  (Jahrb.  Min.,  1866,  694): 


S 


1.  Oaniainmg  UWe  or  no  SOver. 

Sb       As       Ga      Fe       Zn     Ag 


1.  Bammelsberg^  ma$. 

25*82 

28*78 

37-96 

2-24 

2*62 

0-67  = 

2.  Durango 

23-76 

25-97 

37*11 

4-42 

6-02 

1-09, 

8.  Kamsdorf 

23-78 

28*87 

«r. 

88*78 

6-08 

3-69 

4.  Kapnik 

28-00 

22*00 

87*76 

3*25 

6*00 

0-26: 

6. 

26-77 

28*94 

2-88 

37-98 

0-86 

7-29 

062: 

6.  Andreasberg 

25-22 

27*38 

0-67 

37-18 

8-94 

5-(»0 

l-58i 

7.  Arkansas 

26*71 

26*60 

1-02 

86-40 

1-89 

4*20 

2*30= 

8.  Momshausen 

(1)  24*61 

25*65 

1*65 

88*17 

1*59 

6-28 

0-62, 

9.  DiUenburg 

26*08 

25-27 

2-26 

88-42 

1-52 

6-86 

0-83= 

10.  Freiberg 

27*27 

17-40 

2-40 

42-02 

8*41 

1*89 

006= 

11.  Beresof 

26*10 

21-47 

2*42 

40-57 

2-92 

5-07 

[0-56] 

12.  Gornwall 

26*64 

23-66 

4-40 

39*18 

6-99 

18.  Stahlberg 

(f )  26*62 

19-71 

4-98 

38^1 

2*29 

6-50 

0-69, 

14.  Schwanwald 

26*40 

14-72 

6-98 

38-83 

6-40 

1-37, 

16.  Gersdorf 

26-33 

16-62 

7-21 

88*63 

4-89 

2-76 

2-87= 

16.  Algeria 

27-28 

14-77 

9-12 

41*57 

4-66 

2-24 

17.  Blsaoe 

26*83 

12-46 

10*19 

40*60 

4*66 

8*69 

0*fiO, 

18.  Kahl,  in  Zechstein 

28-34 

16-05 

10*19 

82*04 

4-86 

3*84 

0-22, 

19.  Algodon,  Bolivia 

19*66 

18*00 

19-30 

36-36 

4*29 

0-58, 

20.        "            " 

21-14 

11-64  20*06 

38-72 

6-38 

0-45, 

=97-98  KerL 
Pb  0*54,  imd  0-47 
98-88  Bronfii 

=100  Amelong. 
=96*25  Klaproth. 
=99-84  Bose. 
=10097  Kuhlemann. 
=99*02  Smith. 
Ni  to-.=P8-67  SandiQ. 
=10018  Bose. 
=99-45  WandeslebsL 
=99*11  Lowe. 
=99-87  Wittsteiiv 
Niir.,  Si  0*36= 9S-4^' 
SandmaoQ. 
Co4*2],  Ki«r.,Bi4-^$ 

=98*46  Sandbet^ 
=98*71  Bose. 
=99*61  Ebebnen. 
quartz  0-41  =99*44  R 
Co  2-96,  Pb  0-4S,  R 

1-88=99-74  HUger. 
Hg  «r.=98-18  Bibra. 
Pb,  Hg«r.=98-38a 


il.  ApkOwniU 

22.  Clausthal 

23.  GhiU 

24.  Olausthal 

25.  Aikansat 

26.  Glansthal 


2.  Oontatning  SHver:  Freibergik. 


30*06    24*77     ir.      82-91     1-31 


26*64 
26*88 
24-78 
26*32 
24-10 


27-64 
23*21 
28-24 
27H)1 
26*80 


3*05 


0-61 


84*59 
36*02 
34*48 
83*20 
85-70 


6-23 
2*86 
2-27 
0-82 
4*60 


6-40  3*09,  Pb  0*04,  Go  0*49, 
gaogue  1-29=100-37  Svanberg 
8-43    8-18=100*61  Kuhlemasa. 

8*41=99*40  Smith. 

4-97=100-24  Boee. 

4-97=98-03  Smith. 

8*90,  Pb  0-90=100-908104 
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18.         *•  " 

to.  LoQgban 

31.  CabarrnSi  ST.  €L 

82.  WoUaGb 


6 

24*22 
24*69 
24-80 
23*32 
26*48 
25-50 
28*52 
21*17 


Sb 

26*44 
26-74 
26*56 
[28-76] 
17-76 
27*00 
26-68 
24*68 


Ae 


11-66 


On 

31*58 
32*46 
80*47 
80-04 
80*78 
25*50 
25-23 
14*81 


8.  ChtUaining  Mereury :  SpanioUfe, 


=97*07  Ramm. 
=97*63  Bamm. 
Pb  0*76=100  Bamm 
=100  PaykuU. 
=100  Gentb. 
=98*25  Klaproth 
=99*91  Rose. 
=98-87  Boee. 

Hg 


u 
u 


u 


3&. 

3T. 

as. 

39. 

40.  T.  di  GsBteHo 

41.  Anginal  Tusoany 
4L       *»  " 
43.  ^^  Hungary 
44.ZaTitka    ** 

4&.  ScbintB,  TjT%A 


M 
U 
U 


22*00 
19*88 
24-89 
26-00 
24-37 
24*17 
28*40 
24«]4 

(I)  24-^4 
25-90 

22*96 


31-56 
88*38 
80*18 
19*60 
25*48 
27-47 
27*47 
26-52 
19-34 
26*70 
21*85 


«r. 


39*04 
34-28 
32*80 
89-00 
30*58 
86*80 
35*90 
87*72 
37*64 
36-69 
84*67 


0*19 
0-10 
007 


46.Xotterbaoh 


(})  22-53     19-84    2*94    35*34    0*87     0*69 


47.  lioMbdlandabeTg  21*90    23*46    0*31    32*19 


0*62  =1 100*62  Hauer 
3*57=100*07  Hauer 
6*57=99*36  Hauer. 
6-25=98-25  Klap. 
0*09  16*69=98*67  Hauer. 
0-83    2*70=98*41  Kersten 
2-70=97-97  Kersten 
8-08=99-78  Becbl 
7*87=100  Scheidh. 
8-07=90-48  Hauer. 
16*57,    ganffue  0*80= 
98-88  Weidenbuscb. 
17*27,  Pb  0-21,  Bi  0*81 
=  100  Bath. 
1*41    0*10    010  17-32,  Co  0*23,  Hi  1*67, 

gangue  1-39=99*87  0 


0.i&«n^l2,4-73;  18,4-68;  21,4*87;  27,4*89—4-946;  28,4*626;  29,4*852;  85,4*582;  86» 
4762;  87,  4*733;  39,  6*107;  41,  4*84;  44,  4-605;  45,  6*107;  46,  6*356. 

Cobtkfc  ooBdrs  in  the  ore  of  Schwanwald,  Mosohellandsberg,  8chottenh5fen  near  Zell,  Olara  near 
Sdiapbach,  and  others. 

Pyr.,  «!&« — ^Differ  in  the  different  yarieties.    In  the  dosed  tube  all  fhse  and  gi^e  a  dark-red 
nh^mate  of  snlpliid  of  antimony ;  when  containing  mercury,  a  faint  dark-gray  sublimate  appears 
•t  alow  red  heat ;  and  if  much  arsenic^  a  sublimate  of  sulphid  of  arsenic  first  forms.    In  the  open 
tube  ftues,  gives  sulphurous  ftimea  and  a  white  sublimate  of  antimony ;  if  arseuic  is  present,  a 
OT^taSme  Yolatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con- 
doses  in  the  tube  in  minute  metallic  globules.    B.B.  on  charcoal  fUses,  gives  a  coating  of  anti* 
aoooQs  add  and  sometimes  arsenous  acid,  ozyd  of  zinc,  and  ozyd  of  lead ;  the  arsenic  may  be 
^^Bited  by  the  odor  when  the  coating  is  treated  in  B.F. ;  the  ozyd  of  sine  assumes  a  green  color 
v^  heated  with  cobalt  solution.    The  roasted  mineral  gives  with  the  fuzes  reactions  for  iron 
■Bd  copper ;  with  soda  yields  a  globule  of  metallic  copper.    To  determine  thejpresonco  of  a  trace 
of  nwnic  by  the  odor,  it  is  best  to  fhse  the  mineral  on  charcoal  with  soda.    The  presence  of  mer- 
^  is  best  ascertained  by  ftuing  the  pulverized  ore  in  a  dosed  tube  with  about  three  times  Its 
vv^tofdiy  soda,  the  metal  subliming  and  condensing  in  minute  globules.    The  silver  is  de« 
^■"^nw  by  cupellation. 
I)NompoBed  by  nitric  add,  with  separation  of  sulphur  and  antimonous  and  arsenous  adds. 
^'bii^The  Cornish  mines,  near  St  Aust,  have  afforded  large  tetrahedral  crystals,  with  rough  and 
M  tarfujes.    More  briUisnt  crystallizations  occur  at  the  Levant  mme  near  St  Just,  at  Condur- 
nm  nine  and  other  places  in  Cornwall ;  at  Audreasberg  and  Clausthal  in  the  Harz ;  Kremnitz 
oHimgiry;  Freiberg  in  Sazony*  Przibram  in  Bohemia;  Kahl  in  Spessart;  Kapnlk  in  Transyl- 
^>Ba;  BiUenburg  in  Nassau;  and  other  localities  mentioned  above. 

Tbe  ore  containing  mercury  occurs  in  Schmolnitz,  Hungary;  at  Poratsdi,  Zavatka,  and  Kotter- 
mnear  Igio;  at  Schwatz  in  the  Tyrol;  and  in  the  valleys  of  Angina  and  Castello  in  Tuscany. 
Tvtnhedrice  is  found  in  America;  in  Mezico.  at  Durango,  etc.;  at  various  mines  in  ChiU;  in 
Mvia;  at  the  EeUo^^  mines,  10  m.  K.  of  Little  Bock,  Arkansas,  with  galenite.  In  California  in 
'^■^pota  Go,  in  the  Pine  Tree  gold  vem  and  others ;  in  Shasta  Co.,  Chicago  daim.  In  Nevada, 
^^«!^^  at  the  Sheba  and  Be  Soto  miues,  Humboldt  Co.,  massive  and  rich  in  silver  (the  De  Soto 
owtainuig  16-4  p.  a  of  silver,  Allen);  near  Austin  in  Lander  Go. ;  in  Arizona  at  the  Heintzelman 
Buoe,  oootahiing  H  p.  a  of  silver ;  at  the  Santa  Bita  mme. 

^^"—Ohdcopyrite,  maladiite,  azurite,  amalgam,  boumonite,  erythrite,  cinnabar,  oovellite, 
y^M pwudomarpha  after  tetrahedrite.    Also  a  red  pulverulent  mineral,  consisting  of  an  add 
"  ■Btfanoay,  Qkyd  of  copper  or  ozyd  of  mercury,  etc    (See  Ammiolite,) 
'^""M  of  Brauns  (Ifitth.  nat  Ges.  Bern.  1864^  Kenngott's  Ueb.,  1866),  from  the  Annive? 
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rallBj  In  the  VaUis,  is  probaUf ,  according  to  Eenogott,  011I7  tetrahediite.  Btbqdb  obtaiocd  I 
M-76,  Sb8-e0,  As  10-fl^Bi4-»i,  Ou36-67,Fe  3'flB,  Zna-Ol,  quartt  8'4<'!=  100-28.  ExcliidmKdl 
qoartE,  the  composiUoa  correspomlB  Deort^  to  4  R  8-1-(Ah'S',  Sb*S',  Bi*  S*].  It  oocurs  O^ 
msBsiTe,  and  ia  mixed  witb  chdoopTrite. 

Sla4erite  nt  Fellenberg  (MitCh.  cat  Qee.,  Bern,  1SS4,  178)  ii  a  BintiUir  compound  fKcmip 
liin.  d.  Scbweii^  402).  It  la  irom  Auaserberg  in  the  Upper  Talais,  Switzeriand.  FeDcnba] 
obtained,  S  S4-70,  Sb  IB'43,  Ab  11-38,  Bi  0-^7,  Cn  ST'SB,  Fe  3-73,  Zn  BOS,  Pb  0-38,  Ag  Oil 
gangoe  1-81.    ti.— *-667. 

A.  FtEums. — An  ore  bma  mine  Altar,  30  league*  from  Ooquimbo,  afforded  P.  Field  (Q.  J.  (k 
Soc^  IT.  33i),  3  30-36,  Aa  3'91,  Bb  20-28,  Cu  SS-12,  Zd  7-26,  Fe  1'23,  Ag  0'076,  Au  0-OO3.  It  il 
aotl,  of  greasy  appoaranoe,  [creanlsh-gniy,  BlighUy  reddish,  witb  powder  bright-red.  Dofnerli 
oonsiders  it  impure  witb  blende,  pyrile,  and  g^enite.  Ettliug  obserreB  (ib.,  vl  140)  th«t  the  ccc-j 
aUtutioD  is  ^DalogouH  rather  to  eoaigiCe  than  tetrohedrite,  corresponding  to  the  ftKuiuJK  4  (^. 
Zn,  Fa,  Ag)  8  +  {8^  Aa')  8*.    Kenogott  baa  named  it  fWdUe. 

B.  Afhihoktib  (or  Aftonite)  Svanberg. — A  steel-gray  ore,  resembling  tetrahedrite,  if  not  idft-j 
ttcal  with  it;  H.  =  3;  0.:=4'81;  and  it  coutaina,  according  to  Svanbei^  (Bera.  Jahreab.,  nrii 
28S),  8  3D-0B,  8b  (witb  Ir.  of  Aa)  24-77,  Ol  32-91,  Ag  3-09,  Zn  6-40,  Fe  1  31,  Co  0'49,  Pb  0-i>t,\ 
gangue  l-a9=100-3B.  Batio  of  solphid  of  antimooy  to  that  of  the  other  metals,  3 :  6-4»  Fnn 
Wennland  in  Sweden.  ' 

136.  PoLTTBLm  Black.,  8yii.,  31,  1847.  (WeieegQltfgers  pt)  An  ore  conaiating  mainljofi 
lead,  silver,  antimoaj,  and  sulphur.  Otocker  dies  Bammelsberg's  aoalreis  (Pogg.,  Ixviii  Hi, 
Hiu.  Oh.,  99)  of  an  or«  from  HoffnuDg  Gottes  mine  near  Freiberg,  a  fiDe.gnDalBr  ore,  baTicg  0- 
=B'43S— C*46S,  apparently  homogeneous  but  somewhat  mixed  With  blende  and  pyrils.  Klaiveili 
analysed  a  related  tueitiguUigen  from  the  Uimmelftarst  mine  near  Freiberg  (Beitr.  I  lea). 

a  Bb         Cu  Fe  Zn         Pb  Ag 

1.  Eimmelsraist,  KfM      13-21         S'BO      S-43      61-Sl       33-00=97-94  E. 

2.  "  dark       22'39        3188       1-78       4173  »-4l=:97-20 1 

3.  HoC  6.  32-S3        23-39        0'3]        383        6-79        3838  6-78=100  & 


1 37.  TBmTANirrE.  Oniy  Bulphuret  of  Copper  iu  dodecahedisl  crystals  Sowrtis,  BrIL  ICiu 
1817.  Tennantlta  Wm.  £  R.  PhOiipi,  Q.  J.  Sd.,  viL  9B,  100,  1819.  Ajaenikallahlen  Gent. 
Eupferblende  Breilh.,  Ohar.,  131,  2B1,  1823,  Fogg.,  Ix.  613,  1827.  Saodbergerit  BreOh^  E  E 
Ztg.,  XX*.  187,  1866. 

leometric ;    faolobedral,  Phillips.     Observed  planes  O,  /,  1,  3-2,  ^. 

Viaa  KR  fi7  »H  and  18  With  planes  of  65.     Cleavage:  dodecahedral  im- 

as  in  tetrahediite.     Massive  forms  unknown. 

G.=4-37— 4-53;  4-37— 4-49,  Cornwall;  4-53,  Skntterod. 

Color  blackish  lead-gray  to  *iroii-black.     Streak  dark 

fracture  uneven. 

1)  S  +  Aa*  S',  agreeing  In  crystalliue  ibnn  and  general  fbrmnla  with  teti>b» 
PhiUipa  (I-  c.);  Si  Kuderaatsch  {Pogg.,  xzxviiL  397);  3,  Wackemagd 
I;  4,IlammelBberg(tfiiLCb.,  SB)-,  C,  Feamley  (Sdieererin  Pogg.,  Izr.  398); 
ril.  422);  7,  UerbBcIi  (B.  H.  Ztg.,  zxt.  187): 

S        Aa  Cu  Fe      Zn 

30-28  12-46  47-70  8-7B  =100-16  Phillipa. 

2T76  19-10  4884  3-67  Ag  (r..  Si  0-08i=89-4B  Knd. 

28-88  20-B3  48-68  3-09  =9g-ieWB0k. 

26-61  19-03  Bl*62  1-96  =9931  Bamm 

S3  28-18  19-01*  42-00  8-31  =  1 00  Feamley. 

23-11  18-K8  41-07  2-23  8-89,  Ag,  8b,  6-^  Pb  0-34=89-Gl  PL 

3B-i3  14-7B  41-08  2-38    719,  8b  7-16,  Fb  3-77  =  100-48  "    ' 
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iL  7X  f^^^f"^  ^  ICoroeocha  in  Pern,  ii  etefeed  to  have  oabio  deaTage,  an  iron-blade  oolor,  and  Gk 

k'369;  it  18  in  tetrahedral  oryBtala,  having  also  the  planes  ^  2-2. 

Pyr.— In  the  dosed  tube  gives  a  sablimate  of  sulphld  of  arsenia    In  the  open  tube  gives 

pharona  Aime8»  and  a  snblimate  of  arsenous  add.    B.6.  on  diarooal  fuses  with  intumesoenoe 

ieouBaion  of  araenio  and  sulphur  lUmes  to  a  dark-gray  magnetio  globule.   The  roasted  mineral 

rw  raactioDS  for  oopper  and  iron  with  the  fluxes ;  with  sodft  on  charooel  gives  metallic  copper, 

ttiiroiL 

0\».—FfmDeityj  found  in  the  Cornish  mines,  particularlj  at  Wheal  Jewel  in  Gwennap,  and 

"bealTIiixty  in  Gwinear,  usually  in  splendent  crystals  investing  other  oopper  ores;  but  latterly 

)t  nut  with  unless  at  East  Belistian  mine.    Also  at  Skutterud  in  Norway,  and  in  Algeria. 

Naoed  after  the  chemisti  Smithson  Tennant 

128.  BSBNEOHIMITB.    AcM;  Am.  J.  Sd^  IL  xiv.  60,  1862. 

M onoclinic,  ▼.  Bath.  Observed  planes :  vertical,  {4,  i4y  I,  t-|-,  irk.  i-^j 
4,  vt ;  hemidomes  1-i,  2-^,  -1^,  -2-i ;  hemioctahedral,  2-2,  and  four  others. 
0\  7=140^  16',  irk  A  ti,  front,  108°  17',  i-t  A  i-i,  front,  86°  23',  i4  A  -U 
=110°  0'  i4  A  -2-i=124°  30',  i-i  A  1-*=107°  64',  i-i  A  2-i=124°  29'. 
jHstalB  Blender  prismatic  Twins :  composition-face  i4;  1-t  A  -1^=177*' 
)4  y  the  two  faces  l-ij  -1-4  being  nearly  in  the  same  plane.  Also  compact 
Ebrona. 

H.=:2'5.    G.=6'339.    Lustre  metallic,  very  bright.    Besembles  boulan- 

perite. 

Oonp^-i Pb 8+Sb^ S*.  analogous  to  tetrahedrite.    Analysis:  1,  B.  Bechi  (la);  2,  y.  Bath 

(Pos^cmu.l8«T): 


S 

Sb 

Pb 

Cu 

¥b 

LBotttoo 

17-62 

19-28 

59-21 

8-54 

0'36=99-90  Bechi 

1     •• 

16-97 

18-87 

61-47 

0-39 

0*28,  mddc  0-82=98-25  Bath. 

J2|^><-^Oocai8  at  Bottino,  near  Serraveasa,  in  Tascany,  along  with  galenite,  boulangerite, 
j*neioiute,  eta,  and  also  crystals  of  albite ;  also  in  the  neighboring  valley  of  Oasteilo.  First 
^^^^^^nod  by  ProC  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  above  given, 
>ad  oTtula,  both  simple  and  compound,  figured  by  v.  Bath  (L  c.).  Q.  Sella  made  it  orthorhombic 
(G»a  affic.  dltaL,  1862). 


U9.  CmoOBONirB.    Oookronit  Svmherg,  Jahresb.,  xx.  203,  1839.    Eilbrickenite  A^olm, 
Trans.  &  Irish  Aa,  1840.    SchuMt  Hauam^  Handb.,  166,  1847. 

Orfhorhomic.  /A  7=119°  44',  Kemdt.  Observed  planes :  /, «,  1-2. 
1-2  A  l-s,  pyram.,  about  153°  and  64°  45',  bas.,  122°.  Cleavage  :  L  Usually 
^ive.   Also  CTanular  or  earthy. 

H.=2^3.  G.=6-4— 6-6.  Lustre  metallia  Color  and  streak  light 
lead-gray— grayish  blue.    Fracture  uneven. 

jJ'?^-^PbB+(Sh,  As)» S*=Sulphiir  16-6,  antimony  16-7,  lead  66-8=100.  Analyses:  1, 
f7«^  IJihnsfa.,  zz.  203) ;  2,  Sanvage  (Ann.  de  M.,  UI.  zviL  625) ;  3,  Kemdt  (F^gg^  Izr.  302) ; 
<,A|9Qb(La);  6,  Svanberg  ((Efv.  Ak.  Stockh.,  1848,  64)  : 

8         8b      As       Fb      On      Fe 

J-JKSwedea       a.=:6-64    16-26      9*68    4*69    66-46    1-61    0*42,  Zn  0-1 1  =9903  8v. 

I  Jterldo,  SeftaW,  G.— e.43    16*90    16-00     64-89    1*60     =99*39  Sauvage. 

J-Tttwny,   0.=6*46-6-47    17-82      9-69    4*72    66-56    1-16    1-78= 100-95  Kemdt 

M??**^       a=6-407     16-36    14-89     68-87     0-88=100  Apjohn. 

••  mhm  0.=6-434    15-16      6-66    4-62    64-17    4-17    0*08,  Ag  0-24,  Zn  0-69,  On 

4-17,  £1 1-9=96-35  STanberg. 

t*°^  de^WM  for  the  last  the  forainla  6  Fb  8+(Bb,  As)*  S*. 
^^-Sanie  ai  foriiiikenite. 
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Obi.---ER)aiUw8ilTermiiiM  of  Sak  in  Sweden;  also  from  6aU]d%  ICendo  In  Spurn,  in  no 
In  galena ;  It  crumbles  easily  and  soils  the  fingers ;  the  Tallej  di  Caste^  near  Pietro  Saa 
Tusoanr. 

The  iabrickenite  is  from  Kilbricken,  COare  Go^  Ireland. 

The  name  geoQiomte  is  derived  from  yq,  eaiih,  and  K^dM^,  Saimm,  the  akhemialic  naJ 
laod. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co.,  Ya.,  may  be  this  species.  It  containi 
cording  to  Qenth  (Am.  J.  Sci.,  II.  xiz.  19)  S  16,  Pb  60,  Ag  0-25,  with  antimony  and  arsenieJ 

An  aotimonial  ore  from  between  La  Pas  and  Tungas,  in  Bolivia,  is  referred  here  by  D.  Fc 
(Phil  Kag.,  lY.  zzix.  9). 

130.  8TOPHANITB.  Argentum  rude  nigmm?,  Oerm,  Schwarzers,  pt,  Agric^  Interpr., 
1466.  Svartgylden,  SGhvartserta,  pt  Minora  argenti  nigra  spongiosa  (fr.  Freiberg)  i 
813,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  Sohemnitz,  etcX  Boschgewachi 
Hung,  miners)  BortL,  lithoph.,  L  81,  1772.  Sprodglasers  WertL,  1789.  Sprodgianserz.  Bi 
Sflver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt  £^  Tr.,  1 801 .  Ai^nt 
frir^  fingile  Fr.  SchwansgOUigerz  Leonh.,  Handb.,  688,  1826.  PSaturose  BntdL,  Tr^  iL 
1882.    Stephanit  MaioL,  Handb.,  670,  1845. 

Orthorhombic.  /A  7=115^  39',  (9 A  l-i=132^  32^';  a  :  J  :  c=l'OSi 
1  :  1-6844.'  Observed  planes :  0;  vertical,  t-i,  i-t,  i-u,  i-9,  i-S,  i-S  ;  doi 
H  H  24,  4-1,  JjH,  H  H  1-*;  octaliedral,  i,  i,  i,  |,  1,  2,  ^ii,  3-:,  j 
1-6,  f  6,  15-6,  8-4,  f  S,  H  H,  3-8,  f  5,  4-5,  ^f^,  5-1,  f4,  6^;  f-S,  3-S. 
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<?AJ=147M4^ 
C>  A  1=127  61. 
O  A  2=111  14. 
OAl-i=146  34. 
<?  A  24=126  6. 


1-iAHov.  i-t,=68^62'. 
2-iA2-t,  ov.  i-i,=107  48. 
lAl,  inac.,=131  16. 
lAl,  brach.,=96  8. 


Cleavage :  24  and  i-t  imperfect.  Twins :  compoeiiic 
face  //  forms  like  those  of  aragonite  frequent.  AI 
massive,  compact,  and  disseminated. 

H.=2— 2-6.  Q.=6-269,  Przibram.  Lustre  metalli 
Color  and  streak  iron-black.    Fracture  uneven. 

Oomp.— 5  AgS+Sb'S'ssSulphur  16-2,  antimonj  16-3,  Bilrer  68*5=100.     Analjaee:  1,  i 
^Etose  (Pogg.,  XT.  474);  Kerl  (B.  H.  Ztg.,  1853,  No.  2): 


1.  SchemnitB 

2.  Andreasberg 


S 

16-42 
1651 


Sb 

14-68 
15-79 


Ag 
68-54 
68-38 


Fe 


0-14 


Cu 

0-64= 100-28  Rose. 
— =100-82  KerL 


Considered  an  arsenical  mineral  until  Klaproth^s  analysis  in  1793  (Beitr.,  L  162). 

PyT«— In  the  dosed  tube  decrepitate  fuses,  and  after  long  heating  gives  a  faint  sublimste  a| 
sttlphid  of  antimony.  In  the  open  tube  fuses,  giving  off  antimonial  f^mies  and  sulphurous  acn 
B.B.  on  charooal  flises  with  projection  of  small  partides,  ooats  the  ooal  with  antimonous  t^ 
whioh  after  long  blowing  is  colored  red  from  ozydized  BJlver,  and  a  globule  of  metallic  silTeri 
obtained. 

Sdable  in  dilute  heated  nitric  add,  sulphur  and  oxyd  of  antimony  being  deposited. 

Oba, — In  veins,  with  other  silver  ores,  at  Freibeig^  Sdmeeberg,  and  Johazmgeorgenstadt  a 
Saxony ;  at  PrzibFam  and  Satieborzitz  in  Bohemia ;  at  Sohemnits  and  Kremnita  in  Uungarj ;  4 
Andreasberg  in  the  Hars ;  at  Zaoatecas  in  Mexico ;  and  in  Peru. 

In  Nevada,  an  abundant  silver  ore  in  the  Oomstook  lode ;  at  Ophir  and  Mexican  mines  io  itoi 
orystala;  intheBeese  riyer  and  Humboldt  and  oUier  regions.    In  Idaho,  at  the  silTer  oitf* 

Named  after  the  Archduke  Stephen,  Mining  Director  of  Austria.    A  valuable  ore  of  ailver. 

The  species  is  homoeomorphous  with  aragonite.    See  on  cryst,  F.  H.  Schroeder,  Pc^.,  xc^-  ^' 

AIL— CiTBtals  occur  alteied  to  sUyer,  and  also  to  aigentopyrite  (pi  89). 
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tl.  FGLYBASCTB,   SpradglaMtB  pt  Wen,    Polybasit  JET.  Rm,  Pogi^,  zr.  6t3, 1839.    Eu> 

genglans  J^-eift^  Ohw.,  266^  1832. 

Orthorhombic,  Deacl.  7a  /  nearly  120%  O  A  1=121"*  80'.  Observed 
anes  0,  Ijl.  1  A 1,  i)yr.,=129°  32',  1 A 1,  ba8.,=117°.  Crystals  usuallj 
lort  tabular  prifiitiB,  with  the  bases  triangularly  striated  parallel  to  alter- 
ate  edges.  Cleavaee :  basal  imperfect.  Also  massive  and  disseminated. 
H.=2--3.  G.=D'214.  Lustre  metallic.  Color  iron-black;  in  thin 
nrstals  cheny-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
men  quite  thin.     Fracture  uneven. 

Gorap.— 9  (Ag;  -Ga)  S+(Sbf  As)'  8*=,  if  oontaimng  aHyer  wit}ioat  cxnpper  or  arsenic,  Sulphui 
4*3,  antiioony  9*7,  aOyer  75*5=100.  More  probably  10  (Ag,  €u)  S+(Sb,  As)'  8',  in  which  the 
doond  member  is  half  what  it  is  in  the  preceding  species,  and  the  at  ratio  (Ag,  ^u)  and  (S,  Sb, 
J)  is  2 :  3.  Analyaes:  l-ft,  H.  Rose  (La);  4^  0.  A.  Joy  (Inaog.  Diss.,  24);  5,  Tonner  (Lotos, 
tt9,  &&,  Jahrb.  Min.,  I860,  716): 


S 

Sb 

M 

Ag 

Oa 

Fe 

Zn 

I.  DuTBngD^  Mezioo 

17-04 

6-09 

3-74 

64  29 

9-93 

006 

=100-15  Bofle. 

1  SdiemoitB 

1683 

0-25 

6-28 

72*43 

3-04 

0-83 

0*59=99-70  Rose. 

8  Freiberg 

16-36 

8-39 

1-17 

69*99 

4-11 

0-29 

=100-30  Rose. 

4.  Gomwall 

16-87 

6-46 

3-41 

72*01 

3-36 

0-34 

=100-45  Joy. 

&.  PtxOiffalD,  G.=:6-03 

16-65 

11-53 

68-65 

3-36 

0-14 

=99-13  Tonner. 

D.  Forbes  found  in  crystallized  specimens  from  Tres  Pantos,  Ohili,  67*47  and  66*94  p.  a  of  silver. 
tfid  in  a  maaaiTO  ore  from  Romero,  8.  of  Copiapo,  66*14  p.  a    (Priyate  communication.) 

Pyr^  etc^ni  the  open  tube  ftises,  gives  sulphurous  acid  and  antimonial  fumes,  the  lattei 
fenning  a  white  sublimate,  sometimeB  mixed  with  crystalline  arsenoiis  acid.  B.B.  fuses  with 
9|^tiog  to  a  gbbale,  gives  off  sulphur  (sometimes  arsenicX  and  ooats  the  coal  with  antimonous 
Mid;  with  long-oontinaed  blowing  some  varieties  give  a  faint  yellowish-white  ooating  of  oxyd  of 
one,  sad  a  metallic  globale,  whi(£  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
kad  gjfea  pore  silver. 
BeeompMad  by  nitric  add. 

Obk-OocuTs  in  the  mines  of  Guanazoato  and  (Saudalupe  y  Oalvo  in  Mezioo ;  also  at  Guarisamei 
m  Bonngo^  with  chaloopyrite  and  caldte ;  at  Tres  Puntos,  desert  of  Atacama,  Chili :  at  Freiberg 
ud  Pnibnm.  In  Nevada,  at  the  Reese  mines ;  in  Id«ho^  at  the  silver  mines  of  the  Owhyhee 
diitrkt 

Kaoed  from  v»X6f,  many,  and  0&<ris,  hase^  in  allusion  to  the  many  metallio  bases  present. 
Alt.  Stephanite  and  pyrtte  occur  as  pseudomorphs  after  polybasite. 

131  EHABaiTB.    Enaigit  JOniffk,  Pogg^  Izzz.  388^  1860.    GhuiyManite  FM,  Am.  J.  BcL, 

IL  zzvii.  52,  1859. 

Orthorhombic.     /A  7=97^  53',  O  A  l-i=136^  87',  Dauber;  a:h:o=L 


121 
JL 


If 


37 


t 


O'WSIO  :  1  :  1-1480.  Observed 
plan«:  0;  vertical,  I;  iri^  i-%\ 
<loma,  ft,  14,  2-f ,  l-» ;  octahedral, 

0  A  fi=154^  43' 
0  A  2-1=117  63 
0  A  1-5=140  20 
0  A  1=128  35 

Cleavage:  /perfect;  m,  i-l  dis- 
tmet;  0  indistinct.  Also  maseive, 
granular  or  colimmar. 

H,=3.  G.=4-43-4-46 ;  4-362, 
^enneott.  Lustre  metaUic.  Color 
paYish  to  iron-black ;  streak  gray- 
^-l)lack,  powder  having  a  metallie  lustre.    Brittle.    Fracture  uneven. 


If 


Peril. 


lOS  enLFiuBSBinTBS,  etc. 

Oomp.— At  ntlo  fin  On.  Afl,  S=S :  1:4;  wbeiiuS  eu8  +  Ai*S^=Sulpliiir33-5,  t 
copper  48-4=100.  Analjaes:  1,  PUttwtr  (Fogg;,  tixx.  383);  3,  F.  ReU  {L  c);  3,  r.  Ec 
^.  Ak.Uanch.,Liei,  1S&6):  i,W.  J.  Ta7lor(Proo.  AcFhUad.,  16S,  IBST);  G,  a«titb  lAu 
8ci,  n.  zxill  4SD);  6,  T,  Luthe  A  Raauaelaberg  {ZS.  Q.,  xriil  Ml);  B,  B.  8.  Burton  (pr.i 
MDtrib.); 

B         Ai        8b       Cn       Fe       Ag 
I.  Pen  as-23     IT-SO     1-81     iT-lO    0-GT    0-03,  Za  0'!3=99'4G  FUttnn-. 

5.  Chili,  OwiV.      31-83    19-U   48-60      Ir.        lr.=a9-46  Field. 

8.  Ociquimbo  33-11  18-10  4889  D'47  Te  OOG,  Zn,  Be  lr.=99-62  KobeO 

4.  K.  GreiiBda  Sl'fiO  16-Rl  1-39  4e'H3  0-2T  =9S'8h  Taylor. 

6.  Chesterfleld  B8-T8  1B-6S  60-59   =100  Qenth. 

6.  OoeUluiraobi  S1-B6  17-17  fiO-OB  0-09  =B»-!a  Luthe. 

1.            "  82-46  IB'88  4931  1-68  -eS-iaEamm. 

a  Colorado     (})  SO-OB     17-48    1-3B    40-64    1-Oi   buoL  1-98=99-40  Burton. 

Oenth'B  BualjBis  wu  made  on  "loo  aoiBU  ■  qnantifT  for  a  complete  ezttminatioD.' 

Pyr. — In  the  dosed  tube  decrejHtatee,  end  givea  a  iublimate  of  Bulphur ;  at  a  hi^wr  tempe 
tore  ftaaes,  ud  gljm  ■  sublimate  of  eolphid  of  anenio.  In  the  opeu  tube,  heated  geotlr.  I 
powdered  mineral  gives  off  sulphnniaB  and  araenoua  adda,  the  latter  condeoBing  to  a  subluru 
MutflMng  aome  atitinKnioiu  add.  B.B.  on  charaoal  ftaaes,  and  girea  a  faint  ooating  of  arseaa 
tcid,  ontimoQOua  add,  and  ox/d  of  ^o;  the  roaaled  mineral  with  the  fluzea  giros  »  globule 
•letallio  oc^per. 

Soluble  in  nitro-muriatio  add. 

Obs.— From  Uorococho,  ConUUeraa  of  Feni,  at  a  height  of  16,000  feet,  in  lai^  maat|ea,  oa 
■toQallj  with  BmsH  druBoa  of  crystals,  along  with  teonantita,  imbedded  iu  crTBtalliue  lime&toi 
(anal  1);  Oordilleros  of  Ohili  (jaat/acanitt,  anaL  3);  same,  mine  of  Hedioudaa,  ProT.  Coquiml 
(anaL  8);  mines  of  S&ata  Anna,  N.  Qrenada,  iu  oarides  in  quarts  (anaL  4) :  at  Ooaihuirachi  J 
Mexico ;  Brewster's  gold  mine,  Ohestarflold  district,  8.  Oaroliua  (anal  G) ;  iu  (kdorado  (anaL  S) ;  i 
Willis's  Quich,  near  Black  Hawk. 

For  Dauber  on  cryaL,  Bee  Fogg,  xdL  337.  Breithaupt  pb.,  Inx.  3S3)mada /a/=9S*  11',  m 
Baumielaberg  (Za  Q.,  zviii.  343}  98*  10'.  I 

133,  XAMTHOOOMITE.    Xantbokou  BrtUlL,  J.  pr.  Ch.,  xx.  ST,  1844. 

Ehombohedral;  Ji  A  22=11'  34';  0  A  .^=110°  30'  o=2-3163.  Ob 
served  planes  H,  -2,  O.  Oh  3=100°  35'.  Cleavage :  R,  and  0.  UBOallj 
in  renirann  masses,  wiUi  the  interior  consisting  of  minute  crjstalE. 

H,=2.     G-.=5-0— 5'2.     Color  dull-red  to  clove-brown ;  crystals  oran^ 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     Brittle 
Oomp.— (8  AgB+Aa*B')-t-S(3  AgS+AB'S^=SulpbDr  3ri,Br8eiiIo  14-9,  ^ver  G4-0=ltO 
AnalTSet:    Flaltner  (Fogg.,  Ixiv.  316): 

8  As  Ag  Fs 

L  3l-3e  [18-491  84-18  0*7=100 

3.  31-80  tl*33]  83-88  =100 

the  dosed  tube,  at  a  gentle  heat,  the  yellow  color  is  ohanged  to  datk-Ted,  but  as 
atna  its  original  color;  at  a  higher  temperature  [Uses,  and  gives  a  fUnt  tubUmate  of 
Benio.    In  the  opeu  tube,  and  on  charcoal,  behaves  like  prouatjte. 
lUTs  with  ctephanite  at  the  Himmelsflirst  mine  near  Freiberg. 
allu^(»i  to  Its  jellow  powder,  fh>m  {■rfioi,  v^^ow,  and  •<»'<i  jwmtar. 
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134.  OLaTITB  W.  J.  Taylor,  Proc  Ac  PhUad.,  Nov.  1BG9. 

tatrahedraL    Ocenrring  fbim  the  tetrahedron,  with  planes  of  the  dodecalndrai 
IL    Also  massive,  incrusting. 
Lustre  metallic.    Color  aud  streak  bladdsh  lead-gn^.    Opaque.    SectOe, 


8ULPHAB8ENITE8,  SIC.  lOS 

by  W.  J.  Taj]or(La): 


8 

Ab 

Sb 

Pb 

Oa 

Ag 

1. 

8-23 

9-78 

6-64 

68-51 

7-67 

IraoCi 

2. 

814 

tffUfel 

undeL 

67*40 

6-62 

Fh>babl7  a  result  of  alteration.    Beqnlrea  fUrther  inYestigatioiL 

13S.    BOUVIAinTE.    BoUyian  BreWu,  B.  H.  Ztg.,  zzr.  188. 

OrtburKouibia    In  adcolar  rhomMo  prisms,  tufts,  and  fine  columnar.    Resembles  stibmte. 
H.=2%.     G.=4'820— 4-828.    aeayago:  i-{  distinct    Lustre  submetallic.    Color  lead-gra7,a 
tte  dmrker  tban  in  stibnite. 

Aooarding  to  T.  Bichter,  an  antimonial  sulphid  of  silyer,  containing  8-6  p.  a  of  sOyer. 


SUXJ?HOSEIiEN7D  OF  ZINO  AND  KEBOUBT.    A.  del  OasUnOf  in  priy.  oomm.,  dateu 
Mexico^  Feb.  27,  1865,  to  Prof.  Henry,  and  fW>m  him  to  the  author. 

In  oTBtala  (rhofnbohedrons  ?) ;  deayage  not  obseryed. 

H.=:S.     0.=6*€7— 7-165.    Color  dark  lead-graj.    Streak  grajish-bladc. 


K — According  to  Oastfllo's  trials,  a  compound  of  sulphur,  selenium,  sinc^  and  mercury,  of 
EBined  proportions. 

Bra— In  the  dosed  tube  giyes  a  grayish-black  sublimate,  and  aboye  this  a  ring  of  metal- 
meieuiy ;  in  the  open  tube  ifrords  the  odor  of  selenium,  a  bladdiah  zone  of  selenium,  and 
Above  Ojom  a  grayish-red  oiyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  sdenium  and 
mercury  are  yolatiliaed,  leaying  a  residue  of  ozyd  of  sine,  yellow  while  hot  and  white  on  cooling. 
On  diareoal  buma  with  a  bluish  fiame,  giving  &rst  the  odor  of  sulphur  and  then  of  selenium ;  the 
a  assy  turns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  ozyd  of  sina  Insoluble  in 
mtrie  acid ;  soluble  in  nitro-muriatic  add. 

. — Occurs  at  the  qmcksUyer  mines  of  Guadalcaiar,  along  with  dnnabar,  and  in  oayities  fa 
Soflrita^  and  gypaom.    Appears  to  be  near  otu^rikf  Na  66 A,  ^  56. 


^10  OOMPOI7ia)8  OF  OHLOSmB,  BBOMINB.  lODINS. 


in.   COMPOUNDS  OF  CHLOMNE,  BROMINE.  lODINl 


1.  ANHTDKOUS  CHLOEIDS,  ETC, 

1.  Oompodtion  B*  (d,  Br,  I). 
L  CALOMEL  GBOUP.    Tetragonal 

186.  Qajjoxel,  Hg*  OL 

2.  GompoBitioxi  B  (d,  Br,  I). 
L  HALTTB  GBOUP.    lBoiii0tri& 

187.  Stlyit^  KCa.  140.  CiRARGTBinL  Aff  OL 

188.  Haum,  Na  a  141.  Embolttb,  Ag  (O:  BWl 
139.  Sal  Ammohuo^  NH^OL                                        142.  Bbohtbri,  AgBr. 

1  lOPTBTTB  GBOUP.    HezagonaL 

148.  lODTBiTB,  Ag  L  144.  OooomTi^  Hf  L 

8  OOTUNNITB  GBOUP.    OrthorbomUa 
146   OOTUJUlTi,  FbOL 

3.  Composition  B*  VL\ 

HOLTBITB  GBOUP. 

148.  ]£0LT8in^P6*Cl*. 


2.  HYDROUS  CHLORIDS. 

147.  Caktalutb,  (K  Mg)  Cl+4  tL       149.  Ebxmebsitb,  2  (EL  Am)  d+Fe"  a*+8  & 

148.  TAOHHTDSiTa,  (Ga,  Mg)  01+4  £. 


8.  OXTOHLORIDS. 

160.  Matlooqtx,  Pba+PbO.  163.  Ataoaiotb.  3Cttd-f(CttCl)£t 

161.  MSNDIPITB,  PbCl+2PbO.  168A.  TALLiNaiTB^  40ad-f-(0a0l)ftf  Safi 

162.  SoawABizmiBasotrB,  Pbl-f  2PbO.   164.  Perotutb. 

Appendix.'^lifL  Ohlobid  Of  MAannuic.    166.  Chlobid  of  MABeABBn    167.  Ioi»Dor2k»C 
\6^»  Bboiod  or  Zufo* 
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1.  AlfHYDROUS  CHLORTOS,  ETC. 

136.  OAXjOMEXa  Horn  Mercaxy  (fir.  Deux  Fonts)  WMfs^  Fhfl.  Tremi.,  618,  1*776.  Ifiuedt 
mercure  corn^  de  LMe^  Orist,  ilL  161, 1783.  QaedraQber-Hornen  Worn.,  Bergm.  J.,  381, 1789. 
HomQoickBilTer;  Dlcfalorid  of  Meroaiy.  KatoiDe],  (Morqiieoksilber,  Ohlormerour,  GKenik  Mer- 
cure cblorur^  ih 

Tetragonal.  0 A  1-^=129®  4'j  a=zl'232.  Observed  planes:  vertical, 
/,  i-i,  v| ;  octahedral,  i,  i,  1 ;  f^,  2-i ;  zirconoid,  2-2,  2-f ,  f-2. 

O  A  2-i=112^  5'        OM  =119^  &r        2-i  A  2-i,  pyr.,=  98^    8' 
(9A|-i==140   36        <?Ai=149    61         lAl,      pyr.,=104   20 

Pyramid  2-«  when  alone  jgives  a  ▼ery  acnte  termination  to  the  prism. 
Cleavage:  /,  indistinct.  Twins  compounded  so  as  to  have  the  vertical 
axis  in  one  line,  but  the  ed^es  of  the  pyramid  of  one  in  the  same  plane  with 
the  &eeB  of  the  pyramid  of  the  other. 

H.=l— 2.  (J.=6'482,  Haidinger.  Lustre  adamantine.  Color  white, 
yellowish-ffray,  or  ash-^ray,  also  grayish,  and  yellowish-white,  brown. 
Streak  pale  yellowish-white.  Translucent — subtranslucent.  Fracture  con- 
choidal.    Sectile. 

Oomp^— Hg*  Gl=Ohlorine  15*1,  meraoiy  84*9=100. 

Pyr.,  etc — ^In  the  dosed  tabe  volatilizefl  without  ftiaion,  oondensing  in  the  oold  part  of  the  tube 
A8  A  wldte  snblimate ;  with  soda  gives  a  Bublimate  of  metallic  mercary.  B.B.  on  oharooal  rolati* 
liiea,  ooating  the  coal  whita  Insolnble  in  water,  but  dissolved  hj  nitro-muriatio  acid ;  bladcena 
wben  treated  with  alkalies. 

Oba, — At  Koschellandsberg  in  the  Ptdatinate,  coating  the  cavities  of  a  fermgfaions  gangae, 
associated  widi  dnnabar— crystals  often  large  and  well-defined ;  also  at  the  quicksilver  nunes  of 
Idria  in  Gamiola:  Almaden  hi  Spain;  Hwisowits  in  Bohemia. 

According  to  Hessenberg,  crystals  tnm  MosoheUandsberg  afford  0  A 1-4=:  129*  40',  Oa2«<= 
112*  85'. 

Named  from  r<i>tfc,  heauHfiUf  and  /liXi,  honeyj  the  taste  being  sweet,  and  the  oompoimd  the  Jfiyw 
curme  daldi  of  early  chemistry. 


137.  SttiTTTBrn  Muriate  of  Potash  {ft,  Yesuvius)  SmWuonf  Ann.  FhO.,  IL  vL  268,  1823. 
CUkM  of  Potassium.  Kali  Sahssaures^  Ohlorkalium,  Oerm,  Sylvine  Aud,  Tr.,  ii.  611,  1832. 
HoeveUt  K  Oirard,  Jahrb.  Min.  1868,  568.  Leopoldit  &  Bekhardi,  Jahrb.  Ifin.  1866,  381. 
SchatEellit  and  HoveOit  (fr.  Stassfurt),  B.  H.  Ztg.,  zxiv.  276,  Ann.  Ch.  Phys.,  IV.  t.  318,  324. 

Isometric.    Figs  1,  6,  2.    Oleavage  cubic.    Also  compact. 
H.=2.     G.=l*9— 2.     White  or  colorless.     Vitreous.    Soluble;  taste 
like  that  of  common  salt. 

Ck»iip.~K  Cl=Potasshim  52*5,  chlorine  47-5=100.  That  of  Yesuvins,  according  to  A.  MtlTler 
(Yerh.  G^.  Basel,  1854, 1 18X  is  pure,  afforduig  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
trace  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  afforded  Beichardt  (L  a)  K  62*4, 
C147-4. 

Pyr.,  ato.— B.B.  in  the  platfaium  loop  ftises,  and  gives  a  violet  color  to  the  outer  flame.  Added 
to  a  salt  of  phosphorus  bead,  which  has  been  previously  saturated  with  oxyd  of  copper,  colors  the 
O.P.  deep  azure.  Water  completely  dissolves  it,  100  parts  taking  up  84*5  at  18'75*'  a  Heated 
with  su^huric  add  gives  off  muriatic  acid  gas. 

Oba< — ^Oocnrs  at  Yesuvius,  about  the  ftiroaroles  of  the  volcano.  Also  at  StassAirt,  in  the 
carnalKte  beds  of  the  salt  formation ;  at  Leopoldshall  (teipotdifo). 

The  compound  is  the  Sal  tUgesiiimi  SyMi  of  early  chemistry,  whence  Beudanf  s  name  for  the 
spedea.  There  is  no  reason  for  nhanging  it  in  the  fiust  that  the  earlier  known  mineral  was  of 
Tidcanie  origin. 


119  ooupoTTcna  of  ohlobinx,  bboiosx,  iodinx. 

138.  SAUm.    OOini ON  SALT.    Book  Mt,  Muriate  of  Soda,  ObloridoTSodiani.    Ktxfbti 
SMouli,  BergBBla,  Oenn.     Boude  muriat^  Oblonira  de  Bodtum,  Sal  genune,  fi: 
JawL,  Tr.,  tSSa.    HaUtu  Oloek,  Sjih  390, 1841. 

*'^  Isometric.     Obeerved  planes,  O,  1, 1,  t-3.     Figs.  1{ 

2,  6,  16,  and  6  + 16 ;  usually  in  cubes ;  rarel  j  in  octii 
hedrona ;  faces  of  crystals  eometimee  caveraons,  as  a 
f.  122.  Cleavage :  cubic,  perfect.  Massive  and  granai 
lar,  rarely  columnar.  ' 

H.=2-5.    G.=2-l— 2-257;  of  pure  dTstals,  213i, 
Hunt.     Lustre  vitreouB.    Streak  white.    Color  whiu^ 
also  sometimes  yellowish,  reddish,  bluish,  purplish; 
often  colorless.    Transparent — translucent.    Fractnn 
conchoidal.     Rather  brittle.     Soluble ;  taste  purely  saline. 

Oomp. — NaC]=ChIoriiie  SO'T,  acxlium  aS'S^lOO.  OoninoDlj  mixed  with  some  sulpIiaU  i^ 
lime,  oblorid  of  (aldnm,  ajid  ohJorid  or  magDerium,  and  lometimH  solpliate  oT  magoeaia,  whidi 
noder  it  liable  to  deliqaesce.  Analyses:  1-B,  Berthier  (Ann.  d  IL,  x.  350);  9,  foomet  (fb^  If 
Ix.  S5I);  10,  BamnielBberft  (l£n.  Cb!!,  lOU);  II,  IS,  0.  A  Goessmaim  (Bep.  (»  Petit  Adm  Sdt 
Uine,  Buroan  of  UineB,  New  York,  1867,  IT): 

NaCl      HgCl      Ca3     flaS     AgS  | 

1.  Tie,  wS«a  888      0-B      Clay  0-S=100 B. 

5.  "    granish  IrtB        0-3       1-9=100 B. 

8.    "    ffraj/  BO-3  6-0  2-0 a-OflO*T=100R 

4.    "    rad  99-8  —  fioa=100B. 

6.  MareimeB,  wMteR  BT-3  0-4  Vi       OS  01  =  100  B.  I 

«.         "         veaow  96-70  023  1-31      0-66  1-!0=I00  R  I 

1.  "  rtd  Oe-78  D-S8  1-09      0-60  0-SS  =  IOO  R 

8.         "         prvm  96-27  0-3T  US  0-80             I61  =  100  B. 

fl.  Algiers  97-8        1-1         Si  1-5,  It  0'6  =  100  F. 

to.  Btaagfkirt  97-.16  1-01  0-43  023,  S:  0-30=99-82  Ramm. 

11.  Petit  Auae,  whOt  98-BB        tr.  0-79  OaOl  (r.,  A  0-33  =  100  OoMMmaim. 

12.  St.  Domingo  98-33  0-04  I'U  006, aO'07,iasoLu-01=99-99QoeauiitnB, 

Otiier  analTKB:  Salt  from  Staufwl;  by  Beints,  Z3.  nat  Ter.  HaOe,  xL  345;  from  Algieit. 

g'  de  Marlgsy  aod  Simon,  Ann.  d.  U.,  ziL  674;  from  Wieliczka,  Bercbteagaden,  Hall  in  tbe  Tyrol 
allBladt,  SchwabiBch-Hall,  by  Q.  Bischoi;  QeoL,  U.  1669,  1ST9;  from  Eribrt  and  Oardona. bf 
Bttohting,  ZS.  nat  Ver.  Halle,  tIL  401;  from  Veauriua,  1823,  by  I^ugier,  Pogg.,  UL  79;  frmi 
Teauviui,  leSO,  by  BischoF;  from  VeBunas,  I860,  by  Soaochi,  Ana.  d.  IL,  17.  xriL  333;  from 
Teatirius,  I)>66,  by  Deville,  Bull  Q.  Fr.  IL  xiiL  630. 

DiaaolroB  in  three  pirta  of  water.  Some  Tarietiea  attract  moiHtare,  but  are  unchanged  in  a  diy 
atanosphere. 

TlM  marlamie  ot  Kartten  [J,  pr.Cb.,xxirL  127)  contains  9-02  per  cent  of  sulphate  oT  mag&eeii^ 
which  ia  Mnivalent  to  10  parts  of  common  aslt  to  I  of  aolphate  of  magnesia.  It  ia  fr-om  Sum- 
fVirb  In  Bammelflberg'H  analysis  the  water  waa  hi^rosoopic^  and  the  specimen  contained  0*i3 
of  mixed  karstenite.  1q  s  dirty  reddish  salt  from  Abiogdon,  Waaliiagtou  Co.,  Ta.,  B.  Stierco 
(bond  (Jahnsb.,  1832,  7861  NaCI  90-55,  gypsum  040,  day  and  orb.  lime  9-O0=1O0l 

Tbe  bluish  and  indigo-colored  salt  of  Stasaffart,  etc,  possibly  owes  Its  oolor,  twcordlng  to  Pn^ 
3.  W.  JohiisoQ.  to  the  presenoe  of  subcblorid  of  soiiiiim. 

PfT.,  etc — In  die  closed  tube  hses,  often  with  deorepltatloti ;  when  fViaed  on  the  plaCinimi 
loop  ocAon  the  flame  deep  yellow.    Other  reactions  like  those  given  under  syi*^^ 

Oba. — Common  salt  occurs  In  extensive  but  irregular  beds  In  rocks  of  various  ages,  asMcr 
■ted  with  gypsnin,  polyhalile,  clay,  sandstone,  and  oaldte;    also  dissolved,  and  f^mlDg  Hit 

InBiDTOpe  and  England  it  occurs  in  the  Triossli^  aasociated  with  red  mari  or  sanditon<,  but  it  ii 
not  oonflned  to  these  rot^a.  At  Durham,  Nortbamberland,  and  Leicestershire,  Bn^sod,  salt  ipnEf 
rlM  from  the  OarbonlTerous  series:  in  the  Alps,  some  salt  works  an  samdied  from  0(ditic  rocki; 
■he  fkmons  mines  d  Oaidoaa  and  wieliozlca  nra  referred,  the  former  to  toe  Oraen  Sand  formalin 
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and  the  latter  to  Tertiary  rodcs.  Salt  springe  also  occar  in  roloanic  regions.  In  the  United  States 
the  brines  of  New  York  come  from  Upper  l^urian  strata ;  those  of  Ohio,  Penusylyania,  and  Vir- 
nniai  moatij  from  Devonian  and  Sabcarboniferous  beds;  those  of  Michigan,  mainly  from  ihu 
Sobcarboniferous  and  Carboniferous ;  while  in  Louisiana,  at  Petit  Anse,  there  is  a  thick  bed  of 
pare  salt  in  the  Post-tertiary  or  more  recent  deposits  of  the  coast;  recent  explorations  there  have 
proy«d  that  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  depth  of  38  feet  without 
showing  any  change  in  its  structure  or  purity.  Salt  also  occurs  as  efflorescences  over  the  dry 
prairies  and  shallow  ponds  or  lakes  of  the  Rooky  Mountains,  Oalifomiii,  Atacama;  and  in  most 
desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  the  Tyrol;  Stassfhrt^  in 
Pmasian  Saxony;  and  along  the  range  through  Reichenthal  in  Bavaria,  Hallein  in  Salaburg, 
Holistadt,  Ischl,  and  Kbensee^  in  Upper  Austria,  and  Au88«^  in  Styrin;  in  Hungary,  at  Marmoros 
and  elsewhere;  in  Transylvania;  WaUadiia,  Gallicia,  and  Upper  SUeeia;  Vic  and  Dieuze  in 
France;  YaDey  of  Gardona  and  elsewhere  in  Spain,  formuig  hills  300  to  400  feet  high;  Bex  in 
Switaerland;  and  North wich  in  Cheshire,  England.  At  Cheshire  it  occurs  m  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidal  masses,  from  6  to  8  feet  in  diameter,  which  are  composed 
of  oQooentric  ooats,  and  present  polygonal  figures.  It  is  but  little  contaminated  with  impurities, 
and  is  prepared  for  use  by  merely  crushing  it  between  uron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  day,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
Alter  a  time  the  water,  fuUy  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporating 
housea,  and  the  chambers,  alter  being  cleared  out,  are  again  filled;  at  Berchtesgaden,  the  water 
is  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occnm,  forming  hills  and  covering  extended  plains,  near  Lake  Oroomiah,  the  Caspian 
Lake,  etc  In  Algeria ;  m  Abyssinia;  in  India  in  the  province  of  Lahore,  and  ia  the  vaUey  of 
Gashinere;  in  China  and  Asiatic  Russia;  in  South  Ajnerica,  in  Peru,  and  at  Zipaquera  and 
Nemooon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Grannda.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  in  cubes,  incrustations,  and 


In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in  Virginia,  Washington 
Oa,  18  m.  frnm  Abingdon ;  in  the  Sahnon  River  Mts.  of  Oregon ;  in  LouisLana,  as  already  men- 
tioned. Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina  and  Syracuse,  N.  Y.;  in  the  Kanawha  VaUey,  Va.;  Muskingum,  Ohio;  Michi- 
gan, at  Saginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  fcdlowing  table  by  Prof.  Beck  (Mineralogy  of  New  York,  p.  112X  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  States: 


Qalls. 

Boone's  lAck,  Missouri  450 

Oonemaugh,  Penn.                  •  800 

Shawneetown,  JSL  280 

Jackson,  Ohio  218 

Lockhart's,  Miss.  180 

BL  Oaiherines,  Upper  Canada  120 

Zanesvillei  Ohio  85 


Kanawha,  Va. 
Grand  River,  Ark. 
lUinois  River,  Ark. 
Montezuma,  N.  Y. 
Grand  Rapids,  Mich. 
Muskingiun,  Ohio 
Salinar-^ld  wells 
New  wdla 


Galla. 

75 

80 

80 

70 

60-60 

60 

40.-45 

80-^ 


Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  360  gallons. 

Gompositkxn  of  Qyiacase  brines,  aooording  to  analyses  by  Dr.  C.  A.  Goessmann  (private  com* 
munioi^ioB): 


CUorid  of  sodium 
Sulphate  of  lime 
Chlorid  of  calcium 
Chlorid  of  magnesium 
Bromid  of  magnesium 
Clilorid  of  potassium 
Osrbonate  of  pxouoyii  of  iron 
Water 


L 

n. 

IIL 

IV. 

16-7603 

16*6317 

18*2465 

18*3767 

0-6673 

0*6772 

0-6117 

0-5234 

0*1594 

0*1688 

0-1984 

01087 

01464 

0-1444 

0*1784 

0-1385 

0-0022 

0-0024 

0-0025 

0*0017 

0-01 10 

0-0109 

00119 

0-0086 

0-0084 

0-0044 

0-0086 

0*0016 

82*8600 

83*6757 

80*8470 

85-8608 

100 


100 


100 


100 


Kol  I  has  a.=l'ld00  at  16*  Baum^,  and  20**  C.    No.  It  has  0.=1«1225  at  16'  Baum^  and 
t1#  01    The  fla^faunr  brines,  Miohigan«  aflbrd  about  19-250  of  salt 
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Taat  lake*  of  salt  water  eziat  b  rasDj  parte  or  tbe  world.  lake  Tlmpanogoa  in  the  Bnl 
raountalna,  1,200  Ibet  above  the  ]pve1  of  the  aea,  now  called  the  Great  Salt  Lake,  is  2,000  m» 
miles  JQ  area.  L.  Oale  ttmai  in  this  water  !0'1SS  per  taat.  orchlorid  of  sodium  (Staaeb-  Eij 
cited  in  Am.  J,  Scl,  n.  xvii.  129).  The  Dead  and  Caapian  Seas  are  Nslt,  and  the  -waters  of 
former  contain  20  to  26  parte  of  aolSd  matter  in  1 00  parts.  Prof.  Gmelin,  who  analyzed  a  port 
of  these  waters  of  epedfiegrarity  l-ai2,  found  them  to  contain  chlorid  of  calcium  3'3;46,  chid 
of  magDeaium  12'16T.  chlcrid  nf  sodium  7'03!),  sulphate  of  lime  O-OnS,  bromid  of  magneaium  O'l 
chlorid  of  potaaaium  1'0B6,  chlorid  of  aluminum  0'144,  chlorid  of  ammoniom  0*007,  chlorid 
manganese  0-ihi=24-436,  with  76'S«B  water=  100-000.  This  result  is  given  as  corrected 
alarchand. 

Alt. — Anhydrite,  gypfmm,  polyhalite,  occoT  as  pseudomorpha  after  thia  spedes;  also  celeeti 
dolomite,  quartz,  hematite,  pynta ;  the  removal  of  the  salt  oubes  by  thdr  solution,  leaves  a  ml 
which  any  mineral  aa^  Uien  oocnpy.  The  bopper-sbaped  orTBtali  olten  leave  aa  Imptesaian. 
their  form  on  days. 

139.  SAX.  AMHOHIAO.  Natarildies  Salmtak  (fr.  Bucharia)  J.  O.  Modd,  Versnch  uber  i 
not  Salmiak,  Lelpdg,  ITGS.  ICoriate  of  Ammonia;  Chlorid  of  Ammoniimi.  SalmuUc  Ga 
Ammoniaque  muriate  Fr.    Bahniao  Baid.,  Tr.,  1832. 

laometric.  Observed  planes,  0,  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  1 
Cleavage  octaliedral.  AIbo  etalactitic,  and  in  globular  masses ;  in  crosl 
or  as  an  efflorescence. 

H.=1'5— 2.  G.=:1'528,  Lustre  viti-eoua.  Color  white;  often  yelloi 
iflh  or  grayish.  Streak  white.  Translucent— opaque.  Fracture  couchoida 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp. — NE'Ct=Am  01=Amm(aiimn  33'T,  dilorlne  66'3=I0O.    Klaproth  obtainod  (Beitr.  I 


B.  ^iman,  Jr.,  obtained  (Dana's  Q.  Rep.  ExpL  Eip.,  202}  for  a  specimen  tcaia  Kilauea,  Eanl 
Chlorid  of  ammoniom  6563,  chlorid  of  iron  12'11,  aesquiozyd  of  iron  8-10,  chlorid  of  alnminu 
lS-00,  insoluble  matter  and  loaa  1-23  =  100.  For  an  aoalyaia  of  an  impure  Stromboli  speeiiiie 
see  C.  Schmidt,  in  ZS.  6.,  ix.  403. 

Pyr.,  etc.— Sublimes  ia  the  closed  tube  without  fodon. .  Pulverized  with  hydrate  of  lime>  < 
heat«d  with  a  aolittion  of  cauatio  alkali,  givea  off  pungeot  ammoniacal  vapors.  Sizable  in  ihn 
Umes  its  weight  of  water. 

Obi. — Occura  about  volcanoes,  as  at  Etna,  thu  Island  of  Volcano,  TeBovina.  Stromboli,  Suk 
la  after  the  eruption  of  1345,  aa  obeerved  by  Bunaen.  Observed  itu 
18G6,  in  rhombic  dodecaliedroriB  with  cavemouB  faces ;  and  aa  o^ 
had  spread  over  soil  and  vegetation.  Also  found  in  small  quantitid 
>al  aeama,  aa  at  St.  Etieone  in  France,  and  also  at  Newcaatle,  mi  ' 
Dnttwailer  in  PruBsia,  where  a  coal  seam  has  beeu  burning  for  niofi 
jccurs  also  in  Bucharia;  at  KiUae*  in  Hawaii,  a  variety  which  «a 
ove),  and  becomes  rua^  yellow  on  eipoanre ;  in  guano  Irom  the  Chil 

noniac  of  Diosoorides,  Celsius,  and  Pliny,  is  proved  by  Beckmaon  (Uix 
•  common  rock  asit,  dug  in  Egypt,  near  the  oracle  of  Ammoo..  Tl' 
ami  to  the  muriate  of  ammonia,  when  aubsequentiy  manufactured  ii 
ippoeed  to  have  been  included  by  the  andeuts,  with  one  or  two  otta 
nifrwn,  whioh,  according  to  Phuy,  gave  the  test  of  ammonia  wiia 

Argentnm  corou  pellocido  simile  (fr  Marienberg\  Germ.  Homriirbp' 
1595.  Ai|;eiitum  rude  jecoris  colore,  lucem  oorneam  babens  {tr.  Fni- 
le  Bebua  Met,  1566.    Qlaseri,  dureichtig  wie  ein  Horn  in  eiserUo' 

1685.  Hom-SUIVer,  Minera  argenti  cornea,  A.  sniphnre  et  aiMBM 
,  114T.   Argonto  addo  aalia  mineralisatnm,  Hotner^  Onmtt^  1(9, 11^ 
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SlberboriMn^  SIberkenit»  Hornsilber,  Ohlor-SOber,  Oiirm,  Horn  Silyer;  Ooraooua  Silvor 
Irgent  morlat^  Argent  oorn^  Cblomre  d'argent  ^.  BnttertnilcheTZ  (first  mentioned  early  ui 
nth  century).  Kerargyre  Beiid^  Tr.,il  501, 1832.  Kent  Haid^  Handb^  606,  1846.  Ai^jBO 
oanlitB  GloA^  Syn^  249,  1847.    Plata  cornea  blanoa  Domeyho^  Mln.,  200,  1846.    Kerargyrite 

Isometric  Observed  forms,  O^  ly  1,  2,  2-2 ;  f.  1,  2,  8,  5.  6,  7 ;  also  5 
ith  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
edral  UBiially  massive  and  looking  like  wax ;  sometimes  columnar,  oi 
ent  columnar ;  often  in  cmsts. 

H.=l— 1*5.  G.=5*552;  5-31— 5*43,  Domeyko.  Lustre  resinous,  pass- 
ig  into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
iolet-blue,  colorless  sometimes  when  perfectly  pure;  brown  or  violet- 
rown  on  exposure.  Streak  shining.  Transparent — ^feebly  subtranslucent. 
''racture  somewhat  conchoidal.     Sectile. 

Oomp.— Ag  Gl=Ghlorine  24'7,  sQTer  76*3=100.  This  constitntion  corresponds  with  Klap- 
oUl'b  tnalTses  (Beitr^  L  134^  and  iv.  10) ;  also  F.  Field's  of  a  specimen  from  Ghaiiarcilio,  Chili 
%  J.  Oh.  8o&,  z.  239). 

Pyr^  etc.— In  the  closed  tube  fnses  without  decomposition.  B.B.  on  charcoal  gives  a  globule 
rfmetaffic  niter.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with  ozyd  of  copper, 
and  heated  io  O.F.,  imparts  an  intense  azure-blue  to  the  flame.  A  fragment  placed  on  a  strip  of 
sne,  and  moistened  with  a  drop  of  water,  swells  up,  turns  blacky  and  finally  is  entirely  reduced 
to  mstiBic  silver,  which  shows  the  metallic  lustre  on  bemg  pressed  with  the  point  of  a  knife. 
InscdaUe  in  nitric  add,  but  soluble  in  ammonia. 

Ob&r-Oocnrs  in  veins  of  day  slate,  accompanying  other  ores  of  silver,  and  usually  only  in  the 
higher  paitB  of  these  veins.  It  has  aiso  been  observed  with  ochreous  varieties  of  brown  iron 
«e;  also  with  several  copper  ores,  caldte,  barite,  etc. 

The  hrgest  masses,  and  particularly  those  of  a  green  color,  are  brought  fVom  Peru,  Ohili,  and 

HecoQ,  wbATO  it  oocars  with  native  silver.    In  Ohili,  at  some  mines,  it  is  a  much  less  common 

ere  than  the  dilorobromid;  often  contains,  intimately  mixed  with  it,  native  silver  in  very  minute 

puu;  it  occurs  at  Tres  Puntos,  Atacama,  ChaOarcillo  near  Oopiapo,  and  elsewhere  in  OhilL  Also 

i&  Xieusgna  nev  Oootal ;  in  Dept  of  Qracias,  Honduras.    It  was  formerly  obtained  in  the  Saxon 

'^i^dntricts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare;  a  mass  weighing  six  and 

^ll'^^iifrter  pounds,  from  this  region,  is  In  the  Zwiuger  collection  at  Dresden.    It  also  occurs  in 

^  Altai,  at  the  mines  of  Smeinogorsk  and  Erukovskoi ;  at  EJonigsberg  in  Norway ;  in  AJsaoe ; 

^l7  in  Cornwall,  and  at  Huelgoet  in  Brittany.    In  Nevada,  about  Austin,  Lander  Co.,  abun- 

<ufit;  atmines  of  Oomstook  lode.    In  Arizona,  in  the  Willow  Springs  dist,  veins  of  El  Dorado 

c^  and  San  Frandsoo  disL    In  Xdaho^  at  the  Poorman  mine,  in  crystals  some  half  an  indi 

*f«3,  mostly  cubes  and  cuboKXstahedrons,  but  occasionally  with  other  planes,  and  in  twins  con* 

B^of  two  interpenetrating  cubes,  the  angles  of  one  projecting  from  Uie  faces  of  the  other. 

M  Aodreasberg  in  the  Han,  an  earthy  variety  is  met  with,  cdled  by  the  Qemums  Buttermilk 
^  (&tt0^»jfe^  Thonige  Bom8iBber\  which,  according  to  Klaproth  (Beitr.,  i.  187),  contains 
^m 3484,  chlorine  8*28,  alumina  67*08.  Funckens  describes  it  as  "  weiss  nnd  dOnn  wie  ein^ 
BQU6rmiWi»»(Lenz  Min.,  it.  101,  1794). 

«awl  from  ci«af,  hott%  and  ipy^'Si  sUoer — CferaiarffffrHef  the  proper  derivative,  being  contracted 
w  Ocnrjyriu,    The  Greek  k  becomes  e^  as  in  other  cases. 

141.  BBIBOLrrB.  Ohlorobromnre  d'argent  Domeyko,  Ann.  d.  M.,  lY.  vL  153, 1844;  Berthler, 
"V^ii. MO,  1842.  Plata  cornea  verde  Domeyko,  Min.,  202,  1846.  Embolit  BreUh,,  Pogg., 
^^^  134,  1849.  Ghtorobromid  of  Silver.  Ohlorbromsilber.  Megabromite,  Miorobroniit» 
^  B.  H.  Ztg.,  xvUL  449,  1859. 

Isometric.  Pigs.  1, 4, 6, 7, 6 + 7, 11.  Also  massive ;  sometimes  stalactitic 
<^  wneretionary  at  surface. 

H.==l^l-5.  Q.=5-31-5-43,  Domeyko:  6-53,  Torke;  6-79-5-81, 
"^UK  L\i8tre  resinous  and  somewhat  adamantine.  Oolor  grajish-^reen 
^aspanCTs-green  to  pistachio  or  yellowish-green,  and  yellow,  often  dark  ; 
wionimg  darker  externally  on  exposure. 


116 


COMPOUNDS  OF  CHLORINE,  BBOMINSy  IODINE. 


Oomp«— Ag  (d,  BrX  the  ratio  of  the  chlorine  to  the  bromine  Yaryinff  indeflniMjTy  thejelkn 
farieties  and  tiioee  of  deeper  green  oolors  containing  the  largest  proportion  of  bromiiM.  Anaty) 
1,  2,  Domejko  (Min^  1845,  203,  and  1860,  212) ;  3,  MOUer  (B.  H.  Ztg.,  zrUL  449)  ;  4^  ff,  Dow 
(L  c.) ;  6,  7,  F.  Field  (Q.  J.  Oh.  Soa,  x.  239) ;  8,  Yorke  (Q.  J.  Oh.  Soa,  iv.  149) ;  9,  Plattner  (P^ 
Ixxvil  134);  10,  11,  Domeyko  (L  a);  12,  Richter  (B.  H.  Ztg.,  xviii.  449);  13,  F.  Keld  (L  c): 
ranged  in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  column  Br :  CIX  <x>b^ 
ioif  with  those  having  the  least  of  the  bromid : 


1.  OhaSBscdOlOf  pearly  green 

2,  it  (i  it 

8.  Copiapo,  microbromUe 

4.  Qnillota,  jMarly  ^ean 

5.  Ohafiardllo  "       *' 

6.  '*         UgM  geeen 

7.  "         emboUte 

8.  GhUi,  Oreeniah  yeBow 

9.  Ghaiiarcillo,  emioliie 

10.  "  " 

11.  **  yeffow 
13.  MegabromUe 

18.  Ohafiaroillo,  dark  green. 


Ag 

Br 

01 

Br: 

01 

71-94 

7-92 

20-14 

6-67 

Domeylco. 

70-44 

11-63 

18-03 

3-6 

a 

69-84 

12-39 

17-77 

8 

MuUer. 

69-28 

14-30 

16-42 

2-75 

Domeyko 

69-14 

14-63 

16-23 

2-6 

u 

68-22 

16-64 

14-92 

2 

Field. 

66-94 

19-82 

18-18 

1-5 

II 

66-95 

19*90 

13-15 

1-5 

Yorke. 

66-86 
66-84 

20-08 
20.09 

18-06 
1807 

Plattner. 
Domeyko. 

1-5 

66-58 

20-86 

12-62 

1-88 

II 

64-19 

36-49 

9-32 

0-8 

Richter. 

61-07 

33-82 

-5-00 

0-33 

Field. 

The  megdbromite  and  miorobromiUe  of  Breithaupt  are  only  varieties  of  embolite  based  on  the  p 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  connecs 
by  indefinite  shadings.  The  above  numbers  for  Domeyko^s  and  Yorke's  analyses  are  cakaitM 
flrom  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows: 


Chlorid  of  silver 
Bromid  of  silver 


1  2  4  6  8  10  11 

81-4        72-9        66-4        656         58-2         62-8         61"0 
18-6  D.   27-1  D.   83-6  D.   34-4  D.   468  Y.  47-2  D.    49*0 


Obs. — Abundant  in  Chili,  constituting  the  prindpal  silver  ore  of  the  mines  of  GhafiardDa  «j 
found  also  at  Agua-Amaiga,  Tres-Puntas,  Bosilla,  and  at  all  the  new  openings  in  the  provioosii 
Oopiapo ;  found  also  at  Enlalia  in  Ohihuahua,  Mexico ;  at  the  mine  of  Ooloal  in  Oradas,  HondsM 

Named  from  ift^iXtoVf  an  intermediatet  because  between  the  chlorid  and  bromid  cf  silTer. 

142.  BROMVKITJU.  Bromure  d'Argent,  Plata  Verde  Mex,,  (fl*.  Mexico  and  Haelgoet),  Beiik, 
Ann.  d.  M.,  m.  xix.  734,  742,  1841,  IV.  ii.  526.  Bromid  of  Silver;  Bromtc  SQvor.  BronwSbc 
Cfemu  Bromit  JETaid,  Handb.,  606,  1845.  Bromyrite  Dana,  Min.,  93,  1854^  BnaDMi0d 
Bamnk,  Min.  Oh.,  196,  1860.    Plata  cornea  amarillamelada  Dom/eyho,  Min.,  214, 166a 

Isometric.  Figs.  1,  2,  4,  6.  Occutb  UBually  in  small  concretions ;  rarelj 
in  crystals. 

H.=2— 8.  Q.=5*8— 6.  Lnstre  splendent.  Color  when  pure  br^it 
yellow  to  amber-colored,  slightly  greenish ;  often  grass-green  or  olive-greec 
externally.    Little  altered  in  color  on  exposure.    Sectile. 

Oomp.— Ag  Br=Bromhie  42-6,  silver  57-4=100.    Analyses:  1,  Berthier  (Ann. d.  M,  FT- ^ 
626);  2,  F.  Field  (Q.  J.  Oh.  Soa,  x.  241) : 


1.  Mexico 

2.  Ohafiaroillo 


Bromine  42-44       Silver  67-66-=100  Berthier. 
42-67  67-43=100  Field. 


In  the  Ohilian  ore  Domeyko  fotmd  67*1  of  silver. 

Pyr.,  eta — In  the  closed  tube  and  with  metallic  zlno  reacts  like  ceraigyrite.  B.B.  on  chiroo* 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.  Fused  with  bi-Bulph*te  cf 
potash  in  a  matrass  gives  off  yellowish-brown  vapors  of  bromine.  Insoluble  in  nitric  add.  P^ 
cnldy  soluble  in  ammonia. 

Ouk^With  other  silver  ores  in  the  district  of  Plateroe,  Mexico,  and  at  the  mine  of  Stn  OboH 
leventeen  leagues  llrom  Zaoatecan,  associated  with  chlorid  of  silver  and  carbonate  of  letd;  a^*^ 
crystals  at  OhaAarciUo,  Chfli,  with  chlorid  of  silver,  sometimes  imbedded  in  oalcite ;  also  at  Hiw' 
goet  in  Brittany,  with  oerargyrite. 
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L  ZODyBXTB.  lodnre  d*Aigeiit  Vaujudnit  Asm,  Ch.  FbTs.,  xxix.  99, 1826;  DonuykOf  Ann 
.lL,iy.  tLUS,  1B44.  Plata  oornea  amarOla  iX7fii«yJko,  Mia,  205,  1845.  Iodic  Silver.  lod- 
ilber  GentL  lodit  Baid^  Handb^  50d,  1845.  lodTiito  Ikma,  ishu,  9ft|  1854»  lodai^yTit 
knm^  Mm.  Glu,  197,  1860. 

HexagonaL     O  A  1=138''  46' ;  ^=0*81438.     Obeerved  planes :  0,  />  4^ 

0  A  2=118*  (?  A  i  =154*  49'        1 A  2,  pyr.,  =127*  36' 

0a4=104  63'        iAi,  pyr.,=155    26         4a4     ^'     =122   12 

Geayage :  basal  perfect  Also  massive,  and  in  thin  plates  with  a  lamel- 
r  Btrnctnre. 

Soft.  G.=5-5— 5-71;  6*707,  Damour ;  6-604,  Domeyko ;  6'64-5-67, 
reith.  Lustre  resinous  to  adamantine.  Color  citron  and  smnhur-yellow 
>  yellowish-green,  sometimes  brownish.  Streak  yellow.  Translucent. 
^kt€s  flexible,  sectile. 

Conp^^Ag  I=lod]n0  54^  silTer  46=100.  AnalTses :  1,  Bomeyko  (La);  6,  Damonr  (Ann.  d 
i.Y.ir.329);  3,  4,  X  L.  Smitii  (Am.  J.  8(1,  IL  zyiii  374);  6,  F.  Field(J.  Oh.  Soc,  x.  241): 

M  I 

1.  Algodones        46-26        [63'75]=I0O  Domeyka 

5.  **  (})  46*72         54*03=:99-76  Damour. 

3.  "  46*52         62-98=99-45*  Smith.    • 

4.  *«  46-38  5311-:99-49*  Smith. 

6.  Ohaflaidllo      45*98         54*02=100  Field. 

■  With  traces  of  chlorine  and  copper. 

^1  ttc.— In  the  dosed  tnbe  faaes  and  assumes  a  deep  orange  color,  but  resumes  its  yellow 
nlor  OD  oooiing.  B3.  on  charooal  gives  ftunes  of  iodine  and  a  globule  of  metallic  siiver.  With 
*^nacta  fike  oeraigyrite  and  bromjrite.  Fused  with  bisulphate  of  potash  in  a  matrass,  yields 
'Jwet^Mwra  of  iodine. 

Obsr-Oonus  in  thin  veins  or  seams  in  homstone  at  Albarradon,  near  Masapil ;  in  Mezioo ;  at 
^^tt,  12  leagues  firom  Coquimbo ;  less  abundantly  at  Delirio  mines  of  Oha&arcillo,  Chili, 
Jom  Ok  oTBtals  are  sometimes  half  an  inch  broad  (Breith.,  B.  H.  Ztg.,  xviii  450) ;  also  at  Gua- 
<^^^an  in  Spain.  In  Arizona  at  Oerro  Colorado  mine.  Desdoiaeaux  has  pointed  out  its  ho- 
^'^"^'ifrfiam  with  gnienockite  (Ann.  Oh.  Phys.,  IlL  zl). 

l^QOQCnSim    IodQredeKercuie2>0{£6i;£^tid,Tr.,  11515,1882.   Goednit JSiiidL, Haodh., 
572,1846.    Mercure  iodur6  il^    lodquedcsilber  G^erm. 

}}  pnlkieB  of  a  reddish-brown  color  on  selenld  of  meroary,  adamantine  in  lustre,  at  Gasas 
J*^  Ueaoo;  and  supposed  by  Del  Rio  to  be  an  iodid  of  mercury.  But  OastiUo  says  (Cdegio 
\J^  ^^^  ^^^)  ^^^  specimens  labelled  by  Del  Bio  contain  no  iodine,  and  appear  to  be 
r^^^T^Mw  and  mercury,  yet  are  not  calomel  Castillo  describes  it  from  2^apan  and  Cule- 
^  ooih massiye  and  in  acute,  adcular,  rhombic  pyramids,  2-6  mm.  long;  color  fine  red  to  yel- 
^1  aod  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  eznosure ; 
^^Ptt«Qt  to  tranthioent  In  a  dosed  tube  affords  a  sublimate,  white  when  cold,  of  Hg*  CI,  and 
^^l^^nadDum  whidi  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which  B.B.  toma 
'""'''M  and  li  dissipated  with  an  odor  like  that  of  selenium. 

^^'  OOTUNmTU,    Ootonnia  MmL  db  Ow.,  Frodr.  Oritt  Vesuy.    Ootunnita.    Ohlorid  of 

Lead. 


prthorkombic.    /A  7=99*  46',  O  A  1-1=149*  14' ;  a  :  J  :  (?=0-5968  : 1 : 
m.  Obfterved  planes :  /,  H  «,  i-2, 1-5.     0  A 1 = 142*  6\  0  A  1-J=  153* 

38*  22',  brach.,  123*  68',  i-a  A  i-a,  ov.  ^,=118*  88'.    Iii 


cfyatals. 
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Ha;  be  scratehed  by  the  aail.  Q.=5'238.  Lustre  adamantine;  iuJii 
ing  to  f33}cj  or  pearly.     Color  white.     Streak  white. 

Oomp.— Pb  CXsOhloriiie  39-6,  lead  74'G=10p. 

Pyr.,  ate— B3.  on  diarooal  taaaa  readilj,  spreuUDg  out  on  the  ooal  and  toUHUsIiia  gi*M 
while  "^t''"g|  the  innn'  edge  of  which  is  tinged  jellow  f^om  ozfd  of  lead  j  the  ooating'  iii  K! 
dlwppeare,  ting^  the  flame  a«ure;  with  soda  gives  met«lUole«L  iLddedCoaialt  of  phoapban 
bei4  pnviouBlj  uturated  with  oiyd  oT  copper,  givea  the  naotStm  for  chlorine  (mb  oarmrgyriit 
SolubW  in  about  3S  puta  of  hot  water. 

Obb— Fonnd  by  Hootioelli  and  OovetU,  in  the  crater  of  VeenTioH,  after  the  erapUon  of  I  S'2 
aooompMiiod  bj  <^Tid  of  aodium,  and  ohlorid  and  sulphate  of  oopper;  also  byScaoohi  KDd  Gu 
oanll  on  the  lava  of  186fi. 

Named  after  Dr.  Cotugno  ofNapIea.    Angle*  Tei7  near  those  of  baidingerite. 


Incmsting.     Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp,— Fe*  01'=:Chlortne  6S-G,  iron  319=100. 

Oba.— Notioed  b;  Hausouuiu  at  Tesnrias  in  1BI9,  forming  a  brownlab-red  bcnutBtioD  « 
laTaa;  aodbyScacdil  in  the  aame region,  aaareault  orreoent  ernplJona  (Ifnu.  Veanr.,  1860-Ul 
who  attributea  the  yellow  oolor  of  the  lavaa  about  the  ftinuroles  or  ateam-holet  partly  to  lliii 
■peoies. 

The  exlateuoe  of  a  pretocMorid  of  iron  (Fe  CI)  at  Teauviua  was  annoimoed  by  KnuHnriB  nd 
OovelU ;  bat  this  is  not  oonflrmed  by  ScaochL 

Named  ftom  ^Mvic,  Uaiit,  in  alludoo  to  its  staining  the  laTas. 


8.  HYDROUS  CHLORIDS. 

I4T.  OABHALLETB.    OamaUit  S.  Soie,  Pogg^  zeriiL  ISt,  18H. 

"  mlar ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
leavage ;  lines  of  striee  sometimes  distinguished,  which  indi- 
3Bition. 

;,  greasy.    Color  milk-white,  but  often  reddish  from  mixture 
Fracture  conchoidal.     Soluble.   Strongly  phosphorescent. 


'ogg.,  zoTiii.,  161) ;  3,  Biewart  (Jahreab.,  ISG8.  739) ;  4,  A.  Ooebel  (J.pl.  Qi- 
VgCl    EOl  NaOl  CaOl  CaS    Fe         S 

81-lS  Sl-ST     G-IO     3-63     0-B4     O-li     [SS'GTl^lOO  Oesten. 

30-61  [24-31]   *'65     8D1      1-36  [0-14]  [SS-3e]=100  OMteo. 

38-03  2T-4i     0-23   I'U ,  fl  aS-SS-SB-Ol  SlBwert 

34-SG  3G-S3 3967,  gangue  006=100 Qoebd 

lite  of  the  mine  contains  Ug  01  39-G3,  E  CI  31*60,  Na  CI  7-95,  anlphati  o 
I  of  magnet  and  alumioa,  aand,  and  bondc  add  1*20,  water  and  loos  K'^ 
1  oolor  of  much  of  the  mineral  ia  due  partly  to  ozyd  of  iron,  whictiiit 
d  partly  to  organio  matters  (water-plant*,  infoaoria,  sponges,  eta).    In  iii*< 
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Aere  waa  some  organio  sobstanoe  present  with  the  water ;  and  the  cameliazi  to  blood-red  cobr 
ihown  to  be  dae  to  it 

Pyr.,  etc — B.B.  foses  eaailj.    Soluble  in  water,  100  parts  of  water  at  18-76'*0.  taking  up 
'Sparta. 

Obfl.— Oocim  at  Staasftirt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  alter* 
iting  v\tk  tiunner  beds  of  oommon  salt  and  kieserlte,  and  also  mixed  with  the  common  salt. 
B  b^  onnaiflt  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some* 
Does  colorless.  Sylvine  occnrs  in  the  camallite.  Also  found  with  salt  at  Maman  in  Persia.  Its 
i^unra  in  potasalam  makes  it  valuable  for  exploration. 
Named  after  Ton  (Xtmall  of  the  Prussian  mines. 
Arti£— Oocora  artifioiaUy  formed  in  the  salt  pans  at  Halle. 

148.  TAOHHTDRI^B.    Tachhydrit  Ramn^  Pogg.,  zoviiL  261,  1856. 

Maesiye ;  in  roundish  masses.    Two  distinct  cleavages. 
Color  yellowish.    Transparent  to  translucent.     Very  deliquescent  on 
Bxposnre. 

Com^~(Qa  Gl+3  ICg  Gl)+12  fi=(i  Oa+)  Mg)  Gl+4  d=Ohlorine  41*17,  caldum  7*76,  mag^ 
Besnm  9-30,  water  41  -77 =100 ;  or  under  a  more  general  formula,  (Oa,  Mg)  Gl+4  £L  Analysis  bj 
Ibomi^berg (L  a): 

a  40-34  Ga  7  46  Mg  9-61  fi  [42'69]=100 

Pyx.,  etc.— Fuses  easily.    Very  soluble;  100  parts  of  water  at  18-76°G.  dissolving  160*8  of 

Obi^— From  the  salt  mines  of  Stassfbrt,  in  thin  seams  with  camallite  and  kieserite,  in 
uthfdrite. 
Httiied  in  aDusion  to  its  ready  deliquesoenoe,  firom  Tax»i^  quAdk^  and  ^Mp,  waier, 

149.  KRRMTIBfgTB.    Eisenchlorid  mlt  den  Ghloralkalien  Ermen,  Pogg.,  Izzziy.  79,  1861. 

Kremersit  Kmng^  Min.,  9,  1868. 

Isometric.    In  octahedrons. 
Color  ruby-red.    Easily  soluble. 

.  Oomp^KOi-j. Am  a+Pe* ClM-8  tL'-2  (i K+i  Am)  01+Pe' 01*+3  fi=Ohlorine  66-86,  potas 
1^12-32,  ammonium  6*67,  iron  17-66,  water  8*60=100.  Analysis  by  Kremers  (Pogg. 
taar.  79) : 

CI  K  ijn  Na  Fe  l£L 

U-U  12-07  6-17  0-16  16-89  [9-66]=10a 

H  identicBl  with  an  artificial  salt  obtained  by  Fritssche. 
vbi«-.ltQiii  fbmaroiles  at  Yesuyius,  as  a  product  of  sublimation. 


3.  OXYCHLOEEDS. 

16a  ICATLOOEITB.    R  P.  Greg,  Phil  Mag.,  IV.  iL  120,  1861. 

Tetragonal  O  A  1-^=128*'  42';  a= 1-2482.  Ob- 
«^ed  planes,  <?,  /,  1,  24.  O  A  7=90%  O  A  2-i= 
[11  50^',  0  A  1=119^  34',  24  A  24,  pyram.,=97*'  58', 
^^^m'^W',  lAl,  p;^am.,=104^  6',  basal,  120° 
a\\    P^^^^®»  l>«8al  imperfect.     Crystals  gener- 


120  ooHPomnM  of  ohlobinx,  bsoione,  iodinx. 

H,  =  3"6— 3.      G.  =  7'21.      Lnsti-e    adamantine,   occaaioaally   peart] 
Color  clear  yellowish,  eometiines  a  little  greenish.     TranBpareiit  to  tram 


FbOlGG-lB  FbOU'SO  llo)BtureO-07=8B-SO. 

BammelEbeTK  found  (Fogg.  Ixzxv.  U1),  Fb  01  6S-40,  Fb  0  46*49. 

Pyr,  ato, — BeactB  lUca  mendipite.  . 

Oba^From  mi  old  mine  nenr  Oromford  ia  Derbyshire^  vith  pbosgeuite.  Orfstala  eddoan  laip 
bot  one  measurSB  two  inchea  bctou;  acourding  to  Eenngott  (Miii.Not,Na  UX  lAl,  tMaal  = 
121°  3',  and  2-tA2-<;  baaal  edge=13S°  17';  bJbo,  bb  a  saUimatioo  prodnct  at  Temriim  mtt^ 
the  eruption  of  1SS8  (B.  Gappa,  J.  pr  Ch.,  Ixxx.  3B1). 

101.  HENDIRTH.  8altB7TadtBl7(8iik9BiireiBM)BenL,Ak.IL8to(d;li.,  184,  1623;  Ed.  J 
Sd.,  L  3T9,  IS24.  New  ora  of  lead  (him  Uendip,  FeritomoDS  Lead-baiTte,  Bui,  kfoIis*B  Mia. 
tL  151,  182G.  Muriate  of  Lead,  Ohlorid  of  Lead  Plomb  dilorur^  pt,  A-.  EbraaiDe  pL  [real 
phoagenite]  Betui.  Ir.,  U.  BOH,  1B32.  Ctilor-Spath  BreUh^  CSwr.,  61,  1S32.  Beneltte  Lett 
Uin.  HeuL,  ii.  MB,  1S37.    Uendipit  Glock.,  Qnudr.,  604,  1839. 

Orthorliombic ;  lAl=l02°  36'.  Observed  planes,  O,  I,i-i,i^.  Occun 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage :  7  highly  perfect ; 
diagonal  les&  perfect. 

H.=2'5— 3.  G-.=7 — 7"1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  bine. 
Streak  white.    Feebly  translucent — opaque. 

Oomp.— Fb  Ol-H  3  Fb  0=CMorid  of  lead  )IS-4, 0 
(Ak.  BL  8kickh.,  1823,  PogK-,  I  272,  and  Baoim.  1 

8,  BhodiuB  (Ann.  Ch.  Fbarm.,  IxiL  373): 


1.  Mendip  HiUa 

Pb  a  89-82 

Pb0  60i8=inOBo«aUua. 

3.  Westphalia 

38-70 

61-25=9895  SchnabeL 

8. 

32-66 

GT'7S  =  iaa-3SBhodills. 

Pjrr.,  etc— In  the  dosed  tube  decrepitates  and  becodes  more  jcllow.  B.B.  on  charcoal  Hisci 
eaaily,  and  ie  reduced  to  metallic  l«ad  with  elininatioD  of  acid  vapors,  giviog-  the  coal  a  whits 
coating  of  cbtorid  of  lead,  the  inner  edge  of  whicli  is  yellow  f^om  oz;<]  of  lead.  With  salt  oT 
phoai&ffas  bead,  prevloiuly  aaturated  with  oiyd  of  copper,  colors  the  O.F.  aEure-bliie^  SoluUs 
m  nitric  add. 

Oba. — This  iwe  mineml  was  formerly  (bund  at  the  Mendip  Hills,  in  Someraotshiie,  in  small 
radiated  oyatalline  maasea  on  eanhy  black  maogaoeae;  it  has  been  met  with  at  TanoiritL 
Slesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Eunibert  near  Brillon  in  Wea^ihalia. 

152.  BCHWABTZEMEBRXXTTE.    Ozychlorolodure  de  plomb  [fr.  Ataoama)  Domttbt,  Au. 
li  M   VI  ■  IKS  i»A±     fl^hwutsembetgite  itano.  I 

ses  of  small  crystals.  Also  in  thin  amorphom 
to  earthy. 

liwartzemb.;  6-3— 6*3,Liebe.  Lustre  adamantine 
purest ;  also  straw-yellow,  indiniag  to  lemon- 
"eddish.     Streak  straw-yeUow.     Brittle. 


tbS     tbO       Sb 
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JUebe  regard!  iD  the  ingredients  M  impiiritiee  eaoept  thA  iodid  imd  «^  Domeykoia 

m  impevfeok  analjsiB  (L  a)  obtained  Fb  A  22  8,  Pb  1 18*7,  Fb  0  i7'l,  3  2*6,  Oa  1'7,  gangue  6*3 
=98-1. 

TjT^  atOiT— Very  ftisible,  like  oeraigjTite ;  in  fluing  loses  its  color.  On  oharocal  metallie 
globoles.  In  a  matrass  abundant  violet  vapors  of  iodina  No  effervesoenoe  with  nitric  aoid,  but 
loses  odor,  beoomtng  first  brownish  and  then  whitSi  and,  if  some  water  be  added,  it  dissolYes  oom* 
pletely  on  heating. 

OlMb— Forms  cmsts  in  galenlte  at  a  mine  10  leagues  foom  the  port  of  Faposo  in  the  desert  of 
Ataoama,  where  it  was  disoovered  bj  Mr.  Sohwartsemberg. 

163.  ATAOABnuL'A'J3«  Sable  vert  oaiTrenz  da  Peroo,  Ghauz  cnivreuse  unie  i  un  pea  d'adde 
mnijatiqiie  et  d*eau,  iSod^oticotild,  Baumi  A  Ftuiroroy^  Hem.  Ac.  Paris,  1786  (pub'd  in  1788); 
JSerttofld;  lb.,  474  (note  added  in  1788).  Kupferaand,  Salzsaores  Kupfer,  KarsL,  Tab.,  46,  76, 
1800.  OaiTre  muriate  IC,  Tr.,  1801.  Muriate  of  Copper.  Ataoamit,  Salzkupferers,  ElunmJbaek, 
Handb.  Nat,  1805.  Kupferhomerz,  Ataoamit,  Ludnoig,  Min.,  ii.  178,  1804.  Smaragdocfaaldt 
EfnmL,  Handb.,  1039,  1818.  Halochaldt  BreUh,^  Handb.,  166,  1841.  Bemolinite  R  db  M,,  Min., 
618,  1862.  MarojUte  Sh£p^  Uarcfn  ExpL  Bed  River,  136,  800,  Washington,  1864,  Am.  J.  SoL, 
n,  zd.  i06;  Dana,  lb.,  zadv.  122.    Botallackite  A.  H.  Chwreht  J.  Oh.  Boa,  IL  iiL  212,  186A, 


Orthorhombic.  /A/=112°  20'  (9Al-i=13r  29';  a: J:<?=1-131:1: 
1*492.  Observed  jflanee:  vertical,  i,  t-t,  i-i,  i-i^  i-4 ;  domes,  14,  1-1 ;  octahe- 
dral, i-IAi-S,  ov.  «,=106°  34',  i-2Ai-4,  ib.,=139°  4',  1-iAl-i,  top=105^ 
40',  /Al=:143''  42',  1 A 1,  mRC.,=126^  40'.  Usual  in  modified  rectangular 
prisms, and rectan^lar octahedrons.  Twins:  composition-face/;  consisting 
of  three  individual.  Cleavage :  i-l  perfect,  14  imperfect.  Occurs  also  mas- 
sive lamellar. 

H[.=3— 3'5.  Q.=4— 4*3;  3*7,  Breith.  Lustre  adamantine— vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     Streail  apple-green.     Translucent — subtranslucent. 

Oompr— 3  On  ]&+0a  G  d=(}  On+i  Ou  01)  tL=0zj6  of  oopper  6&'6,  ohlorid  of  copper  30*2, 
(chlorine  16*0,  cc^per  14-3),  water  16*2=100.  The  ore  of  Oobya  (anal.  1)  and  bolaUacJeUe  (anal  8) 
contain  half  more  of  water,  giving  the  formula  8  Cu  fi+Ou  CI  1^+2  aq..  Analyaes:  1,  Berthior 
(Ann.  d.  H.,  IIL  Til  642) ;  2,  X,  Bibra  (J.  pr.  Ch.,  zcvL  203) ;  4,  6,  F.  Field  (J.  Oh.  Soc,  ylL  198) ; 
6k  MaOet  gUmm^  6th  SuppL,  67) ;  7,  8,  Church  (J.  Ch.  Soc.,  IL  iiL  81,  213) : 

a         On        Cn       £[ 


II 


1.  Boliyia,  Oobija 
a.        *«      Algodon 

3.  " 

4.  Copiapo 
6. 
8.  ChiH 

7.  Cornwall 

8.  BotaBackUa 


14-92  6000  IS'38  21-76=100  Berthier. 

14-96  62-54  13*33  19-17  =  100  Bibra. 

16-07  62-40  1400  18-63=100  Bibra. 

14-94     66-46  17-79  Field. 

16-01     66-24  18*00  Field. 

10-33  66-94  14-64  12*96,  quartz  0*08=99-86  Mallet 

16-20  64-32  13*57  16-91=100  Church. 


14*61     66*26 


22*60=108*36  Church. 


AnaL  4  corresponds  to  On  01 28*22,  On  68*99,  ^  17-79 ;  and  6  to  Ou  01  28-35,  Cu  68-62,  ti  18*00 
Vor  other  «naljaes  see  Ulax,  Ann.  Oh.  Pharm.,  bdz.  361. 

Pyr«y  etc-^In  the  dosed  tube  gires  off  much  water,  and  forms  a  gra^  sublimate.  6.B.  on 
charcoal  ftiaes,  coloring  the  O.F.  azure*blue,  with  a  green  e^^  and  giYinK  two  coatings,  one 
brownish  and  the  o^er  grayish-white ;  continued  blowing  yields  a  globule  of  metallic  copper ;  the 
ooatinga  touched  with  the  RF.  yolatiliae,  coloring  the  flame  azure-blue.     In  acids  easily  soluble. 

Oba.  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  northern 
part  of  Ohfli.  It  occurs  in  different  parts  of  Chili,  especially  at  Los  Remollnoa ;  also  in  veins  in 
^e  district  of  Tarapaca,  Bolivia:  at  TocopUla,  16  leagues  north  of  Oobija,  an  imporant  locality, 
in  Bolivia ;  with  malachite  in  South  Austr^ ;  at  the  extraordinary  malachite  locality  in  the 
Serra  do  Bembe,  near  Ambriz,  on  the  west  coast  of  AfVica;  at  the  Estrella  mine  in  southern 
8{Mun ;  at  St;  Just  in  Oomwall,  in  crusts  and  stalactitic  tubes.  Botallackite  occurs  at  the  BotaUadc 
mine,  Cornwall,  in  thin  crusts  of  minute  interlaoing  crystals,  closely  investing  killas ;  Schwaraen- 
berg  in  Saxony;  also  supposed  to  invest  some  of  the  lavas  of  Vesuvius,  but  questioned  by 
taocbi,  the  mineral  so  caUed  being  a  basic  sulphate  (Mem.  Inoend.  Yesuv.,  1855). 
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It  ia  Bometiiiies  ground  ap  in  Ohili,  and  sold  under  the  name  of  AraewiBo  as  sand  for  letii| 
MarcyWe  of  Sbepard,  as  originally  described,  was  an  Impure  ataoamlte  of  a  black  color ;  ^ 
afforded  Shepard  oopper  64*30,  0  and  01  39*20,  £[  9*50.    G.=4— 4*1.    From  the  soath  part 
Red  Riyer,  near  tbe  Waohita  Mts.   (See  ftirther  under  Melaoonite,  p.  137.) 

163A.  TAIiLINaiTII.    A.  H,  Church,  J.  Q .  8oo^  IL  ill  213,  186Sw 

In  thin  cruflts,  consisting  of  irregular  aggregations  of  minute  globi 
appearing  botryoidal  under  the  microscope.     Siibcrystalline.  i 

H.=3.  G.=3*5  (approximate).  Color  bright-blue,  inclining  to  gij 
Streak  white.    Subtranslucent.    Fragile.    Hygroscopic. 

Oomih — 4Cu^+OaOi^+8aq  =Chlorid  of  oopper  22*65,  ozjd  of  oopper  63-29,  water  24' 
100;  or  oblorine  11-91,  oxjd  of  copper  tfd*60,  water  24-16=102*67.  Church  (J.  Oil.  Soc,  I 
11)  obtained  On  66*24, 01 11*33,  which  oorresponds  to 

0111-33        Cu  68-67        Gu  10-11        £24*99=100.  | 

In  another  blue  OomwaU  mineral  Ohuroh  found  (ib.,  213)  Ozyd  of  copper  67*26,  dilorine  | 
water  26*56=102*64;  which  gives  the  formula  6  Cu  £[+0n  01  fi+6  aq=0x7d  of  oopper  G1 
chlorine  8*58,  water  26'13=1ul-96.  Ohurch  says  the  less  hTdrated  oopper  sulphates  anddJg 
are  green,  the  more  hjdrated  blue. 

Pyr..  etc — ^In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100**  0.  rapidlj  beca 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  dilute  Bxad3  aaj 
smmonia. 

Oba.— Occurs  at  the  Botallack  mhie,  OomwalL  Named  after  R.  Tailing,  of  Lostwithid 
whom  the  mineral  was  collected. 

Artif.— A.  similar  compound  has  been  formed  by  Kane,  and  by  Graham,  by  the  action  of  vi 
on  N  H*  Gu  Q;  its  formuU  is  4  Cu  S+OuOlHaq. 

164.  PEROTZilTB.    K  J.  Brooke,  Phil  Hag.,  UL  zzxvi.  131,  1860. 

Isometric.     In  minute  cubes.     Observed  planes :  0,  1,  /,  i-2. 
B[.=2'5.     Color  sky-blue.     Streak  similar  to  the  color. 

Oomp< — According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probel 
azygen,  with  Pb  :  01 :  Cu=2-66  :  0-84  :  0*77  ;  whence  Percy  suggests  the  formula  (Pb  Cl+Pb 
-f(CuCl+CuO)  +  aq. 

F3rr.— lu  the  dosed  tube  yields  water  and  odorless  ftimes.  B.B.  tinges  the  flame  green  vi 
blue  on  the  edges.    With  borax  reacts  for  oopper. 

Obs. — Found  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 


APPENDIX  TO  CHLORIDS,  BROMIDS,  AND  lODIDS. 

165.  OHLOBID  OF  MAGNESIXTM.    166.  CHLOBID  OF  MANOANESK 

Olilorid  of  magnesium  and  chlorid  of  manj^anese,  according  to  Scacchi  (Mem.  Inoend.  Vesaf 
1855),  probably  occur  in  the  saline  incrustations  formed  at  the  eruption  of  Vesuvius  in  1855.  Tfa 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distiUs 
water  and  testing  with  ferrocyanid  of  potassium^  when  a  white  precipitate  was  thrown  dovi 
which  acquired  after  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

157, 168.  loDiD  or  Znra — ^Bbomid  of  Znro. — ^lodUie  and  bromine  are  stated  by  Mentseltooo* 
along  with  a  cadmiferous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  otaoce^ 
in  nature,  though  not  yet  distinguished. 

Besides  the  preceding  species,  the  following  also  contain  chlorine :  Sodalite  and  Fyrosmautt 
snd  some  Nophelite,  Nosite,  and  Mica  among  silicates;  some  Apatite  among  phoipbftM' 
Doradte  among  borates ;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


1.  ANHYDROUS. 

L  FLUORITB  aBQUP. 

Bti  ftooma  OaF  161.  Fluockbixi       OeF 

m  iTnoQiBm       (Ga^  Oe,  Y)  F  162.  FLUoomnni 

8.  FLUELUTB  GROUP.    Oontain  AlominimL 


3.  OBYOLTTE  GBOUP.    Contain  Alominnm  and  Sodium  or  Oaldom. 

164  Gbtotjib        8NaF+Al'F*  166.  CmoLrni        SNaF+aAl'F* 

ftS.  Abssoths     (Oa^  Na)*  F+ Al'  F*  167.  CHODNBnnTB  2  Na  F+ A1*F* 


2.  HYDROUS. 

iea.PA0HSOun     3(0a,Na)F+Al'F*+2fi    170.  Gbabksutiti  0a*F+Al*F"+4fi 
169.  TH0]i8BHaLcra2(Ga,Na)F+Al*F"+2fi    171.  PBoeopm 

169.  FLUORH^  or  FLUOR    Floores  lapidoa  cpemmamm  similes  sed  minus  duri — qui  ignia 

c>lon  fiqaeacimt  [whenoe  ho  deiiyes  the  name]— Colores  rarii,  Jucundi,  (1)  rubri,  (2)  purpurei 

(Tolgo  amethystiX  W  candidi,  (4)  Intel,  (6)  dneraoei,  (6)  subnigri,  eta  [with  mention  also  of  its 

VK  u  a  flux  in  smelling],  Agric^  Berm^  468^  1529 ;  Cferm,  Flusse  idL,  Interpr.,  464, 1 546.    Fluor 

Banenlia  Stolbergicus,  Lithophosphorus  Suhlensis,  Woodwardt  Oat,  1728.    Glas-Spat,  Spatum 

vitreun,  WaiL,  64,  1747.    Fluss,  Flussspat,  Glasspat^   Cronfit^  93,  1758.    Flussaures  Ealk 

^^  Ak.  H.  ScoqUl.  1771.    Calx  fluorata  Borffnu,  Sciagr.,  1782.    Spath  Aisible,  Spath 

^tzeoz,  ds  Liak,  OnsL,  1772,  1783.    Flnorite  Napkme,  Ifin.,  S73, 1797.    Fluor  Spar,  Fluate  of 

^^^Qorid  of  Oaldum;  Vuig.  Derbyshire  Spar,  Blue-John.    Ohauz  fluat^e  i^.    Fluorine 

^  Tr.,  ji  617,  1832.    Liparit  Cfiock^  Syn.  282,  1847. 

rar.-Chlarophane  (Ar.  Kertschinsk)  TK  De  GroWiausi  Delameth.,  J.  de  Fhjs.,  zlv.  898, 
1791  BatofkU  Fbcher,  John  Oh.  Untera.,  tI  282,  1812. 

Isometric.  Observed  planes :(?;/;  1,  2,  8 ;  i-2,  i^,HjHi  2-2,  3-3, 
H;  Hyi, J|LJjL,  H  V-V-  Figs- 1  (common),  2  to  8, 10, 11, 16, 18,  simi 
iw  to  24  planes  1,  and  3-3),  26.  Cleavage :  octahedral,  perfect.  Twins : 
j»niposition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
^0  each  octahedral  face.  Massive.  Rarely  columnar ;  usually  granular, 
<^^)&ne  or  fine.  Crystals  often  having  the  surfaces  made  up  of  sm^  cubes, 
w  cayemouB  with  rectangular  cavities. 


rujoBunt  ocwpouHss. 


H.=4.  y.=8-01— 3-25;  3-1800— S-1889,Kenngott,  from  43  speciini 
the  mean  3-183.  Lnstre  vitreoos ;  sometimes  Bplendent ;  naually  glimn 
ing  in  the  masBive  varietiee.    Color  white,  yellow,  gre^i,  poae  and  crima 
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red,  violet-bine,  sfcy-blne,  and  brown :  wine-yellow,  greenish  and  violtl 
bine,  most  common ;  red,  rare.     Streak  white.     Transparent — Bnbtranslj 
cent      Brittle.     Fractnre  of  fine  massive  varietieB  flat-concboidal  w 
splintery.    Sometimes  presenting  a  blnish  flnoreecence.    Phoephoi' 
when  heated. 

Oomp.,  V«Tr— IluMld  of  otldiun,  C«  P=FlnorIne  48-7,  c«l<dnm  61-3=100.  Benelitu  fCL 
0-6  or  phosphate  of  lime  ia  the  spur  of  Derbyahire.  The  preseaoe  of  ohlorine  (or  muriatic  bcU  i 
old  chemistry)  wbb  detected  early  b;  Soheele.  Eerateu  found  it  In  flaor  from  Marieoberg  m 
Freiberg,  lie  bright  colors,  as  aboira  by  Kenngott,  are  lost  on  heatjog  the  mineral ;  they  n 
attributed  mainly  to  diiferent  hydrocwbon  compounds  by  Wyroabotf  (BulL  Soc  Ch.,  IL  v.  J^ 
ISS6),  the  orystallizatian  having  taken  place  from  aqueous  aolutioa. 

Var.  1.  Ordinary;  (a)  cleaTublo  or  crjatallized,  very  TariouB  in  colors:  ii)  coarm  to  ti 
gramilar ;  (c]  oarthy,  dull,  and  somatimea  very  soft  A  soft  earthy  Tarie^  fhun  Batorka,  Ratt^ 
of  a  lareiider-blue  color,  is  the  rah/hile. 

The  Buelj-eolored  fluors  have  been  called,  according  to  theh-  cdora,  Jabe  ruby,  topaz,  emcn!i| 
amethyst,  eto.  The  colors  of  the  phoaphoreaoent  light  are  various,  and  are  ludependeot  o(  lit 
actual  Q^;  aad  Oie  kind  aiToidlDg  a  green  color  is  (d)  the  dtlonplutae  (ft.  x^*"^  great,  kJ 
^air<a,  I  apptar)  or  pi/ro-enurtM. 

Breithaupt  obtained  for  fluor  a.=3-0]T,  tr.  Alston  ICoor,  Cumberland,  white;  S-ITO,  £iii>. 
bine;  S'lTS,  ib.,  white;  3'I71,  tt.  Siberia  blue;  3-183,  ib.,  white;  3'lfiB,  b.  near  liMrieabt^ 
green;  8-172,  ib.,  blus;  3-168,  ft.  BfieoDbrunn  in  Yoigtlond,  green;  3-180,  lb.,  blue;  S'ltJ^,  it. 
while;  3-186,  fir.  Cornwall,  fluorescent;  3-168,  fr,  SwitMrland,roBo.r©d;  3-193,  ft.  near  Preitui? 
green ;  3'2BB,  ft.  Mexico,  emerald-green  tranapareot  oct. ;  3'3£4— 3'3BT,  ft.  Siberia,  Tiolet-blnc. 

2.  Antoxtmile  of  Schonbein.  The  dark  violet-blue  fluor  of  WOJaendori;  Bavaria,  afforded  Schw- 
ler  0-OS  p.  c  of  oione,  which  3ch5nbein  (J.  pr.  Oh.,  IzziiiL  96,  'tttIt  7)  showM  to  be  ankan^ 
whenoe  his  nanie  for  this  variety.  Its  strong  antoEone  odor  ia  said  often  to  produce  heidacM 
and  vomiting  in  the  miners.  8dmfhiiutJ  states  (Ann.  Ch.  Pharm.,  xlvL  344)  that  this  fluor  ro 
tahia,  Nitrogen  0-02073,  hydrogen  000584,  carbon  O-0366,  chlorous  add  008692.  But  Wytouhi 
discredits,  in  part,  his  results ;  he  hiraaelf  obtained  Carbon  O-OIIO,  hydn^en  0-OOIS,  willi  ^ 
0-0180,  Fe  0iX133,  {"e  0-0036.  Q  0-0071.  Wyixiuboff  attributea  the  various  colors  to  componttif 
of  oarboD  and  hydrogen,  derived  ftom  a  slight  InAisioD  of  orgaalo  mattera  in  the  aolvent  waiei',' 
lie  foand  (fiulL  Soa  Ch.,  U.  t.  334,  1860)  that  the  blue  and  violet  colors  changed  to  purple  a 
heating,  and  supposea  that  two  C  H  aubBtanoos,  a  blue  and  a  red,  were  present,  the  former  mn" 
ToUtile,  and  tlierefore  leaving  the  color  reddish  after  partial  hsating. 

Pyr^  etc. — In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  fbroepa  and  i* 
charooel  flises,  coloring  tha  flame  red.  to  an  enamel  which  rvacts  aUtsJioe  to  teat  papsr.  Viit 
soda  on  platinum  foil  or  charcoal  fiuea  to  a  clear  bead,  beooming  opaque  on  cooling;  with  w 
excess  of  aoda  on  charcoal  yields  a  rcaidue  of  a  difflcnitly  fusible  enamel,  while  most  of  Ibc  k^ 
doks  into  the  coal;  with  gypsum  fuses  to  a  transparent  bead,  becoming  opaqne  on  cooUd? 
Fiu*d  ia  aa  open  tnbe  with  tiised  salt  cj-  pho8{Jionia  g^vea  the  reaotii  -  ~  -  ~  ..^ 
with  sulphuric  odd  gives  f\uiies  of  hydrofluorio  add  which  elcb  glass. 


It  for  flnonne.    Xreau< 
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Fhosphoresoence  ib  obtained  fttnn  the  coarsely  powdered  spar  below  a  red  heat  At  a  high 
lemperatare  it  oeaaes,  bat  is  partiallj  restored  by  an  electric  discharge. 

Oba. — Sonietimes  in  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  day  slate,  and  also  is 
ikmestones,  both  crystalline  and  nncrystalllne,  and  sandstones.  Often  oocurs  as  the  gangue  of 
metallic  ores.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  veins,  which  intersect  ths 
ooal  formation  in  Northumberland,  Cumberland,  Durham,  and  Yorkshire;  ihe  Cumberland  floor 
often  contains  drops  of  fluid  within,  espedally  the  green  variety  (Greg  and  Lettsom).  In  Derby- 
shire it  is  abundant  and  also  in  Cornwall  where  the  veins  Intersect  metamorphic  rooks.  Common 
in  the  mining  district  of  Saxony;  fine  near  Eongsberg  in  Norway,  la  the  dolomites  of  St 
Gothard  it  occurs  in  pink  octahedrons;  at  Munsterthal  in  Baden  in  flesh-red  hexoctahedrons. 
It  has  been  detected  in  cannel  coal  by  Prof.  Rogers. 

In  Maine^  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  K,  Bdmpehiref  at  N.  village  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  the 
Notch  in  the  White  Mts.,  green  oct  in  quartz,  rare.  In  Vermonij  at  Putnev,  in  green  cubes.  In 
MiusaehuaeitSf  at  the  Southampton  lead  mine.  In  Qmnedicut^  at  Trumbull,  the  chhrophane  var., 
with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss :  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals ;  at  Willimantic,  purple,  in  a  vein  m  gneiss,  and  also  sparingly  at  the  topaz  vein ;  at 
the  ICddletown  lead  mine.  In  Kew  Tork^  lu  JeflcTaon  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128),  of  grass-green  and  pale-green  shades,  in  granular 
Hmeatone :  in  St  Lawrence  Co.,  at  |toesle  and  Jobneburgh,  rarely  in  fine  crystals ;  at  Lockport, 
oocasionally  in  cubes,  with  selenlte  and  oclestine  in  limestone ;  also  similarly  near  Rochester  and 
Hanlius;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  iVeu;  Jersey^  near  the  Franklin 
Furnace.  In  VirgirUa,  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepard^wn,  in  white 
hmestcne.  In  lUinoiSjQAH&im  Co.,  for  30  m.  along  the  Ohio,  10  to  16  m.  below  Shawneetown, 
and  at  other  pla^^dixk  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  galenite, 
and  through  the  soiL  In  CcUifornuij  at  Mt  Diablo,  rare  in  white  cubes.  In  Arizona,  in  Castle 
Dome  dist,  white,  pink,  green,' j)urple.  In  Nwa  Scotia^  at  Mabon  harbor,  green.  Near  Lokfi. 
Superioz;  a  few  miles  ttom  the  N.K  comer  of  Thunder  bay,  in  large  violet  cubes  on  amethyst, 
affording  magnificent  specimens. 

Alt. — Flnor  spar  is  slightly  soluble  in  waters  oontalning  bicarbonate  of  lime  in  solution.  The 
alkaline  carbonates  decompose  it,  producing  carbonate  of  lime  or  ctUcUe^  and  a  subsequent  change 
of  the  calotte  may  produce  other  forms  of  psendomorphs.  Fluor  spar  occurs  changed  to  quartz, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psUomelane,  cahunine,  smithsonite. 
cerosite,  kaolinite. 

160.  T^TROOBRITB.  Yttrocerit  Oahn  A  Bertdkti,  Afh.,  iv.  1814.  Yttrooererit  LeonK, 
Handb.,  678,  1826.  Yttria  fluat^  F)r,  Fluate  of  Cerium  and  Yttria.  Ytterflnssspath,  Fhiss* 
yttrocakati  Cferm,    Yttrocalcit  Glock^  Syn.,  283,  1847.  « 

Massive ;  crjstalline-graiiiilar  and  earthy.  Cleavage :  in  two  directionp 
inclined  to  one  another  108^  30^ 

H.=4--6.  G.=3'447,  Berzelius.  Lustre  glistening ;  vitreons — pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometimes 
reddish-brown.    Fracture  uneven. 

Okmipb — Contains  OaF,  OeF,  and  YF,  in  difDnrent  proportions.  Analyses  by  Gahn  and  Boneliua 
(AfhandL,  It.  161,  and  Sohw.  J.,  xvi,  241): 

Ca  €e  Y  FH 

47-63  18-21  9-11  25-05 

60-00  16-46  8-10  25*45 

PjpTi  «to. — ^In  the  closed  tube  gives  water.  B.B.  on  charcoal  alone  infVisible  ,*  with  gypsum 
the  yttrocerite  of  Finbo  fbses  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
the  three  fluxes  ^e  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is,  however,  yellow  in  the 
ozydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fluor  spar 
In  a  pulverized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yeDow  solution. 

01hi« — Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in  quartz, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ;  in  Mass.,  probably 
Worcester  Co. ;  at  Mt  Mica,  in  Paris,  Maine.  The  Amitv  mineral  has  been  examined  by  J.  E. 
Teschemacher.  The  Massadiusetts  mineral  afforded  Dr.  C.  T.  Jackson  (Proc.  Kat  R,  Boat,  1844, 
166)  lime,  yttria,  ozyd  of  cerium,  with  some  3^1^  7e,  and  ^i,  and  a  loss  of  19*4.  The  mineral  is 
mixed  with  finorite  in  the  vein,  and  probably  the  specimen  analyzed  was  not  pure  from  it 
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Yttrooerite  hu  been  ooxuddered  a  fiaor  spar  in  whidi  part  of  the  lime  is  replaood  hy 
cerium  and  yttrium.    The  angle  of  deayage  reported,  108**  80',  differs  tat  a  d€»sree  froa 
angle  between  faces  of  a  regultf  octahedron. 

161.  FLUOOBRITB.  •  Neutralt  flussspatSByradt  Oerium  Ben.,  Afb.,  vL  66, 1818.  Kent 
flusBsaures  Oerer,  Flnssoerium  ceriumfluat,  Oerm.  Neutral  fluate  of  Cerium.  Oerinzn  Si 
Fr,    Fluo^rino  BeudL,  Tr.,.iL  619,  1832.    Fluocerit  Eai€L,  Handb.,  600,  1845. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal  ni< 
distinct.    Also  massive. 

H.=4— 5.     G.=4:-7.    Lustre  weak.     Color  dark  tile-red  or  almost  ji 
low ;  deeper  when  the  mineral  is  wet.    Streak  white,  or  slightly  jello^ 
Bnbtransiucent — opaque. 

Oomp.— Oe  F+Oe*  F*,  Berzelius,  who  obtained  in  an  analysis  (L  c.)  €e  82*64,  "^1-12. 

Pyr.,  etc — ^In  the  dosed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  ^ass;  1 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from  yellcv 
white  by  heat  B3.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is  not  dissdTei 
but  divides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  od  ds 
surface. 

Obs. — Occurs  at  P^bo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quarts  and  sMt, 
aooompanying  pyrophysallte  and  orthite.  ^ 

162.  FLnoCEBiNE. — (Basisk  flussspatssyradt  Oerium  BersL,  Afh.  vl  64.  Basisches  Fluoroeriim 
Basic  fluoorine.  Basicerine  BeucL  Fluocerine  Edusm^  1847.)  Isometric?  Supposed  to  sbof 
traces  of  the  rhombic  dodecahedron ;  usually  massive.  H.=:4'6— 5.  Lustre  vitreous  or  reskr 
ous.  Color  a  fine  yellow,  with  some  red,  and  when  impure,  brownish-yellow.  Streak  yeOo?, 
brownish.    Subtrauslucent  to  opaque. 

Formula,  Oe*  F*+8  (C  0'+fl)=Oerium  It "6,  fluorine  10-9,  sesquioxyd  of  oerium  66"4^  water 
6*1=100.  Berzelius  obtained  in  his  analysis  (L  c.)  ^e  84*20,  and  £[  4*96,  and  deduced  as  is 
oomposidon  Oe  F+3  Oe  £L 

B.B.  on  charcoal  infusible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  beoomes  daik 
brown,  dear  red,  and  finally  yoUow.    With  the  fluxes  behaves  like  fluooerite. 

From  Finbo,  with  fluooerite. 

A  mineral  from  Bastnas  afforded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Sesquioxyd  of  Ce  (and 
La)  36*43,  fluorid  ibid.  60*16,  water  13*41,  which  corresponds  to  the  formula  Ce*  F*+Ge*  C+^E 
Named  Basinastie  by  Huot,  Min.,  I  296,  1841. 

163.  FLUBLUTB.    Fluellite  Lwy,  Ann.  FhiL,  IL  viiL  242,  1824.  Fluate  of  Alumina^  TinoM 

of  Aluminum. 

Orthorhombic ;   in  acute  rhombic  octahedrons  with  truncated  apeL 
lAl,  pyram.,=109^  6',  82°  12',  and,  basal,  144°;  /a/=:105°  nearly. 
H.=3.    Lustre  vitreous.     Color  white.     Transparent 

Oomp. — ^Fluorine  and  aluminum,  according  to  Wollaston. 

Obs. — FlueUite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  OomwaU,  In  minute  ciystali  fl 
fuarts,  along  with  wavellite  and  uranite. 

• 

164i  ORTOLITE.  Chryolith,  Thonerde  mit  Flussaure  AbOdgaardf  Sdierer's  J.,  iL  602, 1799; 
d'Andrada,  ib.,  iv.  87,  1800.  Eryolith  Karstj  Tab.,  28,  73,  1800;  id.  (with  anaL)  Klapr^ l^ 
Phys.,  IL  473,  1800,  Beitr.,  iil  207,  1802 ;  Vauq.,  Ann.  Ch.,  xxxviL  89,  1801.  Alumine  fluate 
alcaline  H,,  Tr.,  ii  1801.    Oryolite.    Eisstein  Germ. 

Orthorhombic?  /A/=88°30'to88°,  (?A/.i=125°5r;  a:h:o=nW'. 
1 : 1-0265.     Observed  planes  as  in  the  figures,     0  A  l-i=126*'  40',  OaI^ 
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127 


130 


131 


117'  30'.  Prisms  often  a  little  tapering,  and  marked  mth  striae  parallel 
to  tbe  edges  //  1-t,  and  sometimes  also  to  edges  //  l-i,  and  // 1,  as  in- 
dicated by  dotted  lines  mnoin  fig.  130. 
Twins :  composition-face  I,  reenter- 
ing angle  /A  /=177°,  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  O.  Cleavage:  basal  perfect; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  G.  =  2-9  —  3077,  fr. 
Greenland;  2-95  — 2-96,  fr.  Miask, 
Dnme£  Lustre  vitreous;  slichtly 
pearly  on  O.  Color  snow-wnite; 
sometimes  reddish  or  brownish  to 
brick-red  and  even  black.  Subtrans- 
parent — translucent.  Immersion  in  water  increases  the  transparency. 
Brittle. 

Gomp. — 8  Na  F+Al*  £"= Aluminum  13*0,  sodium  32*8,  fluorine  64*2=100.  Analjses:  1, 
Elaproth  (La);  2,  Beraelius  (Ak.  H.  Stockh.,  316,  1823);  3,  Ghodnef  ( Verb.  Ges.  IClu.  St.  F^ 
1846-46)  219);  4,  Dumef  (Fogg.,  IzzxiiL,  688): 


P 

Al 

1.  Greenland 

12-8 

2.          " 

64-07 

13-00 

3.          " 

■63-23' 

13-23 

4.  IGask 

'63-38" 

13-41 

Oa 


0-36 


Na 

26*8    Klaproth. 

82*93  BeneliuB. 

82*71,  S(n,  Mg  0*83  Ohodnef. 

32-31,  Sin,  9e  0*66  Dumef. 


r.,  etc — Fusible  in  the  flame  of  a  oandle.  B3.  in  the  open  tube  heated  bo  that  the  flame 
entera  the  tube,  giren  off  hydrofluoric  add,  etching  the  glass;  the  water  which  condenses  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  Brazil-wood  paper.  In  the  forceps  fuses  very  easily, 
oolonng  the  flame  yellow.  On  charcoal  (\ises  easily  to  a  clear  bead,  which  on  cooling  becomes 
opaqne ;  after  long  blowing,  the  assay  spreads  out,  the  fluorid  of  sodium  is  absorbed  by  the  ooal, 
a  auiTocating  odor  of  fluorine  is  given  off,  and  a  crust  of  alumina  remains,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  wiUi  evolution  of 
hydrofluoric  acid. 

Oba. — Occurs  in  a  bay  in  Arksut-flord,  in  West  Greenland,  at  Evigtok,  about  12  m.  from  the 
Danish  settlement  of  Arksut,  where  it  constitutes  a  large  bed  or  vein  in  gneiss,  and  contains 
galenite,  sphalerite,  siderite,  pyrite,  arsenopyrite,  fluorite,  oolumbite,  cassiterite,  all  often  in  fine 
Grystals.  The  exposure  of  the  cryolite  is  about  300  feet  in  length.  It  is  shipped  in  large  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  soda*  and  soda  and 
alumina  salts ;  also  of  late,  in  Fennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  been  used  for  the  manufacture  of  aluminum.  The  first 
specimens  of  oryoUte  came  through  I>enmark  from  Greenland,  and  the  earliest  notice  of  it  was  by 
Sdiumacher  in  the  Abb.  Nat  Ges.  Oopenhagen,  iv.  1796.  The  locality  was  described  fh>m 
personal  observation  by  Gieseck^  in  Ed.  Eupyc.,  z.  97,  and  Ed.  Fhil.  J.,  vi.  141,  1822 ;  and  re- 
cently by  J.  W.  Taylor  in  the  Q.  J.  G.  Soa,  zil  l40.  Taylor  states  that  the  cryolite  is  not  white, 
exoept  within  10  to  16  feet  fh>m  the  surface,  and  that  below  this  it  becomes  dark-colored,  and 
even* black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes;  but  as  the  dykes 
are  aot  in  contact  with  the  cryolite,  and  the  evidence  is  not  clear  that  they  ever  overlaid  it,  this 
cause  may  be  questioned.  The  contained  ores  and  other  minerals  aro  most  abundant  near  the 
Junciion  with  the  gneiss. 

Dr.  Hagemann  described  the  crystals  (Am.  J.  Scl,  II.  zlii.  268)  as  orthorhombia  The  author 
obtained  tiie  above  figures  from  specimens  kindly  furnished  by  Dr.  H.  They  occur  implanted  on 
the  maasive  cryolite.  The  twin,  by  the  absence  of  a  rototering  angle  on  plane  0,  appears  to 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Yet  Descloizeaux  states  that  the  optica] 
characters,  as  observed  by  him,  indicate  a  monodinic  form.  Owing  to  the  striations  of  the  crys- 
tals and  tiieir  minuteness,  the  measurements  of  the  author  were  not  very  satisfactory.  O  A 1-1, 
in  front,  gave  126^  40'  (6  measurements  126°  30'^126''  40',  and  three  of  them  126'  40'X  Oa  1-1, 
back,  125*  10'-126'*  37'  OAl-i  about  126°,  l-f  A2-il  about  169°  40,  OAl  about  115°  30', 
?•€»  <hmt^  Al-I,  back, =71*^  25'.    Hie  angles  obtained  point  to  a  numodinio  form,  and  but  for 
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the  twin,  would  hare  been  regarded  as  deciatTe.    The  augle  /A  /  raried  ihmi  89"*  30'  la  85°. 
planes  2-S  and  1  were  not  obserred  on  the  back  of  the  ciystal  Hngemann  found  1-1 A  1-I='i0* 

166.  ARKSUTITB.    Arksudite  0.  BagmoM^  Am.  J.  SoL,  H  xlii  94^  1868. 

Granular  massive.    Cleavage :  one  quite  distinct. 
H.=2'5.    G.=3'029— 3*176.     Lnstre  vitreous,  somewhat  pearly 
cleavage  face.    Color  white.    Translucent.    Brittle. 

Oomp.^2  (Ca,  Na) F+ Al'  F",  with  Ga :  Na=l :  3,=Alaminam  18*6,  BodJom  23*8,  caldami 
fluorine  51*3 = 100.    Analysis :  Hagemann  (L  a) : 


p 

Al 

Osk 

Na 

tL 

InsoL 

81-03 

17-87 

7-01 

23-00 

0-67 

0-74=100-22 

Pyr.,  etc.— Fuses  at  a  red  heat,  yielding  no  water. 

OM.-*From  the  cryolite  yein  of  Iviktok,  near  Arksut-flord,  in  South  Greenland.    The 
gravity  3*176,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the 
of  a  little  pyrite. 


166.  OHZOUTB.    Ohiolith  (fr.  Mlask)  Hrnnrnm  <t  Auerbadif  J.  pr.  Gh.,  xzzvil  188^  184fiL 
13U 


Dmen  Mts. 


Tetragonal.  (9  A  l-t=183°  49f;  a=l-041i 
Observed  form  f.  131a.  1 A 1,  pyr.,=108°  23' ;  1 A 
basal,  =  111*"  40' ;  1  A  1,  over  summit,  =  68^  " 
Cleavage  indistinct.  Twins :  composition-face  1, 
in  f.  50.  Occurs  massive  granular,  resembling 
elite ;  structure  crystalline. 

H.=4.      G.  =  2-72,  Hermann;    2-842  — 2« 
Eamm.    Color  snow-white.    Lustre  somewhat 
sinous.     Translucent. 


Oomp.— 3KaF+2Al*F'=Fluorine  680,  aluminum  18-6,  sodium  23*4=100.     Analyses:  1, 
Hermann  (L  c.);  2,  Bammelsberg  (Pogg.,  Ixxiv.  316,  1848): 


Al 

Na 

1.  MUsk 

18-69 

23-78 

2.      " 

(i)  18-44 

24-06 

r57-63l 
[67*6 1] 


Hermann. 
Bsmm. 


Pyr<— like  cryolite. 

Obs. — ^From  the  Umen  If ts.,  near  lllask,  where  it  oceurs  in  granite,  with  topaz,  fluorite,  pbeD» 
dte,  and  cryolite. 

For  Kokscharof  on  cryst,  see  Yerh.  Min.  Ges.  St  Pet,  1860,  '61,  and  Mln.  BussL,  iv.  393. 

Kenngott  makes  crystals  from  the  topaa  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  s 
980),  with  the  prlsmatto  angle  124*"  22',  and  haying  the  acute  edge  of  the  prism  truncated,  u^ 
/A«=117'49'. 


167.  OBODNEFFTrS.  OhioUth  (fr.  Ifiask)  v.  Worih  A  Ohodnrf,  Verb.  Buss.  UbL  Oct. 
1846-46,  208,  216,  1846.  Ohodneffite  Dana,  Ifin.,  284,  1860;  OryoUte,  ib.,  97,  1864.  Niph» 
lith  KauTiL,  Min.,  219,  1864. 

G.=2-62-2-77,  v.  Worth;   3-00,  Eamm.     Like  chiolite  in  physical 
characters. 


Oomp, — 2  Na  F+Al*  F*=Fluorine  66*4^  aluminum  16-3,  sodium  27-8:sl00. 
Ohodnef  (L  a);  2,  Bammdaberg  (Pogg.,  Ixziy.  314): 


:ltA 


Ota. — lUmtneltbei^  bj  hit  uuItkb  &ppean  to  shoT  that  beiiiieB  otroUto  there  are  two  other 
'      '  ......  ...  .  .  .  -       ^g  chioute  of  Hermana,  kad  the 

f  Ml  reaolta  thia  apedes  la  mads 


led  oompoonda  at  lUaak,  one  oT  bla  «iutl7BM  suBtalning  the  chioute  of  Hermana,  and  the 
!r  the  chiolite  of  WQrth  and  Chodnef ;  and  on  th     '     '      '  '  ' 


diftiiiut  ttoa  the  othera. 

IdB.  PAOHNOZJl^    PadmoUt  Knop.,  Ana.  Oh.  Fharm.,  czsril.  61,  ISE 


^ 


Monoclinic  /A  7=98"  34',  ^  A  J=108°  15',  I A  |=153° 
87',  O  A  1=90°  20',  front  edge  of  pyr.  on  front  edge  of  prism 
146°  45',  Deecl.  Twina :  compoeitioa-face  t4  (f.  132) ;  crys- 
tals always  twina ;  i-  A  4  adjacent  94°  13'.  Cleavage ;  0  an<^ 
I,  unequal.  Lustre  vitreoua.  Colorless  to  white.  Trans- 
parent to  snb transparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  i^ ;  and  iacUned  10° — 15°  to  a  normal  to 
i-t,  and  33°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 

Oooap,-^  (Oa,  Na)  F  +  Al*  7*+3  S,  wttb  Oa :  Na=3  :  )=FliiaTiiiB  61-1%  aluminam  1!'29, 
oaldotn  1614,  todium  13-38,  water  3-01=100.  Anal/aaa:  1,  Eiiop<L  o.);  3,  Q.  U««;emMui (Am. 
J.Sd,ILzlL119): 


Bi-iB        10-37        n-M        i: 

Pyr.,  ate — In  the  closed  tube,  heated  eeotlj,  ytelda  water  which  ia  neutral;  at  i  higher  heat, 
that  wtuch  la  odd.  Healed  rapid];  it  ia  decompoaed  with  iraoklinf;,  and  the  formation  oT  a  while 
doad  which  condenBos  oa  the  mlla  of  the  tube.  Deoompoeed  bj  aulphuris  add,  giTlng  ODt 
BoohTdtto  add. 

Ob*^ — Incmats  the  oryoUte  of  Oreenlaod,  being  a  reault  of  ita  alteration.  The  pyntinidal  planea 
•ometimea  have  a  atair-like  appearanoe,  from  interrupted  oombination. 


Monoclinie.      /a /about  89°;  0  A  /  approx.  92"  and  88°:         "3 
0  A  1=121°— 124°,  Dana.   FrianiB  slender,  a  little  tapering ;  T 
horizontally  striated.     Cleavage :   basal  very  perfect.     .AJso 
massive,  opal,  or  chalcedony-like, 

H.=2-5— 4.  G.=2-74— 2-76,  of  crystals.  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly^  of  massive  waxy.  Color 
white,  OT  with  a  reddish  tinge,     "uwisparent  to  translucent. 

Oofl^l,— 3(Ca,  Na)?-t-Al*F*-l-3B,  withOa:NB=1  iSsFIuorioe  S3-2,  aluml- 
iniml»-0,CBldiiD]lB-l,  aodium  7-6,  water  S-8=ll}0.    Analfaia:  Hagemann  (L  c) : 

F  Al  Cb  Na         a         Si 

Oyrtol*        GO'03        U-27         U-5I         7-15        STO        3-0=B7-n 

The  oompaet  afforded  Dr.  Hagemann  a  similar  reault 

Fyr^  etc.— Pnsea  more  eaaily  than  cryollca  to  a  clear  gtaas.  The  maaaJre  deorei^tstea  remark- 
ahlr  in  ^m  flame  of  a  candle.    In  powdsr  eaailj  deoompiMed  by  aalphoric  add. 

Oba. — Found  with  pachnollte  on  the  orrolite  of  Oreenliuid,  and  a  leault  of  the  alteration  of  err- 
dita. 
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was  first  notioed  by  Dr.  Julias  Thomsen  of  Copenhagen,  the  originator  of  tlie  cryoGte  ini 
after  whom  it  is  here  named.    It  differs  strikingly  from  pachnolite  in  its  pearly  basal  cleavage  i 
its  nearly  square  prisms ;  and  from  cryolite  in  &e  horizontal  striie  of  the  same  and  the  fac£Ui 
cleavage.    The  compact  variety,  first  observed  by  Dr.  Hagemann  (to  whom  the  author  is  Ind*: 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incnists  cryolite 
pies  seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite ;  the  incrustations  an 
times  half  an  inch  or  more  thick. 

169 A.  HAaBMANNiTB.    Hagemannite  SJiepard^  Am.  J.  ScL,  II.  xliL  246,  186>^     doaely 
bles  in  aspect  and  condition  the  compact  thomsenoUte,  but  passes  sometimes  into  a  yellovr.  oi 
jaspery  variety.    It  incrusts  the  cryolite,  and  also  constitutes  seams  i^  to  ^  in.  thick.   It 
traverses  a  drusy  ferruginous  pachnolite.    It  is  ochre-yellow  to  wax-yellow  in  color, 
greenifUi,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  tlie  yc 
chloropal  of  Alar,  Bavaria.    Hi=3— 8*5.     G.=:2'5»— 2*60.    Adheres  but  feebly  to  the  ton{^ 

Hagemann  obtained  in  an  analysis  F  4030,  Al  12*06,  Fe  5-96,  Mg  2*80,  Ga  11*18,  Na    8'45, 
7*79,  H  10*44.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  Na),  4:1:1:2. 
ing  2  F  for  the  Si,  to  make  Si  F",  it  leaves  only  2  F  for  the  bases.    No  probable  formuUi  cai 
deduodd.    Excluding  the  Si,  H&  Fe,  the  composition  is  that  of  thomsenolite. 

170.  aBARKSUTTTB. 

Earthy,  kaolin-like  in  aspect. 

H.=2.    Lustre  dull.    Color  white,  opaque. 

Oomp« — Oa*  F  +  Al'  F"+4  ti,  or  essentially  like  that  of  arksutite,  excepting  the  water  and 
presence  of  but  little  soda.    Analysis :  G.  Hagemann  (private  oontrib.) : 

F  41*18        Al  15-52        Oa  19*26        Na2*46        &  20*22. 

Obs. — Occurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.    The  aol 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.    The  underlying  material  is 
pact  thomsenolite.    At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  from  y4,  earihf 
arkeuUie,  alluding  to  its  earthy  aspect 


171.  PROSOPITB.    Prosopit  Scheerer^  Fogg.,  zc.  316,  1863,  zdi,  612,  d  361. 
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Monoclinic.  /A  /=  115*^  14';  t-S  A  i-l= 76°  1 5',  -2  A  -2=  1^-5' 
30',  2-i  A  2-i=116°  30',2-5  A  2-3=120°  56'.  Only  in  imbeddel 
crystals. 

IL=4-5.  G.=2-890— 2-898.  Lustre  weak.  Colorlett, 
white,  or  grayish. 


Oomp. — ^Analysis  by  Scheerer  (Pogg.,  d.  361, 386) : 

SiF*      &       Mn     iig      Oa        & 


tL 


Altenberg. 


Altenberg        10*71    42*68    0*31    0*25    22*98    016     16*60=92-58. 

The  loss  of  7*42  p.  a  is  regarded  by  Scheerer  as  proving  that  6*50  p.  c.  of  tbi 
oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  him  as  oon^sj- 
ing  of  }31F*,  6^1,  iCa,  60aF,  12^  or,  differently  arranged,  }SiF*,  IMT, 
6£l,  2GaF,  4Ca,  12 £L 

Pyr.,  etc« — ^In  the  glass  tube  affords  water  and  flnorid  of  silicon.  Decomposable  by  ftulphurk 
add. 

Obs< — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  of  kaolin,  and 
others,  aooording  to  observations  by  G.  J^  Brush  (Am.  J.  Sd.,  IL  xxv.  41 1),  deavable  violet  fiiutf. 
and  o^ers  still  fluor  partly  kaoliniaed. 

Also  found  at  the  ^chlackenwald  tin  mines ;  but  Scheerer  infers,  without  an  analyslB,  that  the 
crystals  from  this  place  (Pogg.,  xcii.  til 2)  are  a  phosphate  with  flnorid,  and  he  gives  the  hypotheL 

kal  formula  (6«  P,  R  P)  Al  F»+y&. 

The  crystals  vre  dosely  like  datolite  in  form,  as  shown  by  the  author  In  the  last  edition  of  tfaif 
work  (p.  602).     Desdoizeaux  has  stated  that  (^tieaUy  they  are  tridinia 

It  is  yet  doubtt'ul  whether  unaltered  prosopite  has  been  described  or  seen. 

Named  from  npo^u^iioi^^  a  mask,  in  allusion  to  the  deceptiTe  diaracter  of  the  mineraL 
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V.   OXYGEN  COMPOUNDS. 


he  gnmd  divisionfl  of  Oxygen  Compounds  among  minerak  are  men 
ed  on  page  1. 


I   OXYDS. 


General  Arrangement. 

OnD6  OF  EliSHSNTS  OF  SeBIES  I. 

a.  Anhydrous. 
J.  Hydrous. 

.   OXTDS  or  El«XMENT8  OF  THE  AbSENIO  AND  SuLPHXTE  GbOTTFS,  SeBIEB  IL 

.  OzTDs  OF  Elements  of  the  Garbon-Shjoon  Gboup,  Series  IL 


1.    OXTDS  OF  ELEMENTS  OF  SERIES  L 

A.  ANHYDROtrS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
\TOT\  and  tin  groups,  none  of  the  gold  group  occurringnative.  The  oxyda 
have,  with  few  exceptions,  the  general  formulas  KO,  JR  0,  R*  O*,  K  0+R' 
0',aiidRO\ 

Iwmetric  forms  occur  under  the  formulas  R  O ;  R  O  ;  R  0 +R*  O*. 
Hexagonal  «  «  R  O ;  R'  O". 

Tetragonal  «  «  R0«;  2R0+R0". 

OrtboAombic  «  "  RO;  RO+R*0*;  RO* 

Tne  following  are  the  groups  of  Anhydrous  Oxyds : 

1.  ^*ROTOXTDS— H  0,  E  0. 
I  OUFBITB  AND  PEBICiU&SITB  OBOUFa— Iftometria 
"1  Ccpim  Sn  iti.  BuxBDmn  Ai 


• 
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SL  ZIKOITB  GBOUP.— HezagonaL 
IT6.  Waivb  £[  176.  Zoronn  & 

8.  ICASSIOOT  GROUP.— Iflometrio  and  orthorhombia 
ItY.  Mamioot  ^b  178.  HxLAOOvm        Oo 

J.  8BSQUI0XYDS— E*  O*. 

1.  OOBUNDUM  GBOUP.— HezagonaL 

179.  OOBUirouii  Si  181.  MiVAOOANini       (Fe,  0^)*  0' or  (Fe,  Tiy'CF 

180.  HmcATiTB  9e  182.  Pbbofbkitb  (Oa^  Tl)*  0' 

B.  OOMPOUNDS  OF  PB0T0X7DS  AHD  SESQUIOXTDS— In  the  ratio  1 : 1,  or  B  O+B'0 

1.  SPINEL  GROUP.— Isometric. 

188.  SPivKi  iig  0^  Fe)  187.  UA&snBBLOWKSsaE  l^g  9e 

184.  HiRomni  te  Si  188.  Fbakeunrb        (2ii,  te,  An)  (9e,  fin) 

185.  GAExm  {Za,  to,  ttg)  (Si,  f e)  189.  Chromitb  (f'e,  %,  Or)  (Xl,  I^  &) 

186.  MAomBTiTB  te^e  190.  Urakinttb  ?tr8 

1  OHBYBOBEEYL  GBOUP.— Orthorhombia         s 

191.  Chetbobxbtl       iftfl^Xl 

i.  DEUT0XYD8— BO*. 

L  BUTILB  GBOUP.— Tetragonal 

192.  CABSUBBiTa         Sn  196.  Hausmashitb      An*  itn 

193.  BuniiB  ¥i  196/BBi.ninTB  2  An*  Un+lth  9l 

194.  OOTAHEDUn         9i  197.  ?MlM1UH  3^b*^ 

3.  BBOOKITB  GBOUP.— Orthorhombio. 
198.  Bbookiti  ¥i  199.  Ptbolijbits         tin 

I.  COMPOUNDS  OF  PB0T0X7DS  AND  SBSQUIOXYDS-Intbsratio8:n,or8BO+nBV' 

300.  Obidnibixi  (IConodinio)  Cu*  Sn* 

Appendiax  201.  Plattnxbitb. 

Some  points  in  the  abore  table  require  explanation.    Admitting  the  principle  stated  on  page 

83,  that  in  oxyds  crystallizing  in  the  Jiexaganal  system  the  number  of  atoms  of  the  nefftMve  elemeitf, 

oxygen,  is  8,  or  a  multiple  of  3 ;  and  that  in  those  crystallising  in  the  tetmgonal  system  tbii 

number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  sesquioxyds  Fe*  0*,  Al*  0*  are  hexagonal  sped^ 

In  accordance  with  this  principle,  and  the  deutoxyds  Ti  0*,  Sn  0*  are  tetragonal  in  exemplification 

Af  it,*  we  have  reasons  for  the  following  condusions.    In  the  Zindte  group,  since  water  (ice)  ad 

'     are  hexagonal,  these  species,  when  ihua  cryataUixed  (whateyer  be  true  in  other  statesX  nutf 

Ke  formulas  H*  0*,  and  Zn*  0*.    In  the  Id^sslcot  group,  since  the  two  species  mentioDed 

oth  in  isometric  and  orthorhombio  forms;  and  since  the  orthorhombio  form  is  in  »n^ 

princmle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4^  or  a  mui^ 
t  the  forms  should  be  necesaardy  tetragonal,  but  recognises  that  tetragonal  forma  are  tbtf 
.    Hie  oigrd  Ti  O*  crystallissMi  not  only  in  tetragonal  forms,  but  also  in  prtborhomWc. 
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jljr  like  that  of  orthorhombic  Ti  0"  (brookiteX  the  angles  /A  /  and  / A  ^  being  99 '  89',  126"  29' 

iprite,  and  99**  60,  126°  16'  in  brookite,  it  would  seem  to  be  trae  that  while  the  isometric  kinds 

>  the  fonnulas  Pb  O  and  Oo  O,  as  ordinarily  written,  the  orthorhombic  have  the  formulas  Pb'  0* 

Cu*  O*  (or  Oa  O^);  and  that  the  latter  ought  to  be  arranged  with  the  deulozjrds,  in  the  same 

\:p  -wtOi  l>rookite,  which  also  has  2  of  oxygen.    (This  arrangement  would  have  been  adopted 

re,  if  dJHtinct  orttioiAombiiO  forms  of  the  species  had  been  observed  in  nature.) 

^^ain,  tinder  the  Butile  group  are  arranged  the  species  hausmannite  and  braunite,  ores  of  man- 

eae.      The  formula  of  hawtmannite  is  commonly  written  Mn  Mn,  making  it  analogous  to 

cies  of  the  Spinel  group.    Bat  it  accords  better  with  its  tetragonal  crystallization  and  its  rela- 

«  to  Ti  O*,  to  write  it  Mn*  ttn.    BrauniU  has  been  shown  by  Bammelsberg  to  have  a  compo- 

an  that  may  be  represented  by  the  formula  (Mn  Si)*  0',  In  which  Mn  and  Si  appear  as  replacing 

I  another.     The  OHistitaents,  as  deduced  by  analysts,  are  3  Hn  +  Mn  +  Si,  which  include  8  of 

and  8i  to  12  of  oxygen,  in  accordance  with  the  above,  formula.    But  braunite  has  doeely  the 

BtalUzation  of  Ti  O*  in  rutile ;  and  this  relation  is  brought  out  in  the  formula  2  Mn*  Mn+Mn 

above  c^^vezi,  which  represents  it  as  corresponding  to  2  of  hausmannite  and  2  of  a  silicate  analo- 

ts  to  ziroaQ,  with  which  silicate  also  it  is  isomorphous.    The  dose  relaticta  and  isomorphism  of 

I  and  Si  aasumed  in  the  formula  (Mn,  Si)*  0*  is  unsustaiued  by  foots. 


1.  PEOTOXYDS. 

72.  OfJFBXTB.    Aes  caldarium  mbro-fbscum,  Oerm,  Lebererzknpfer,  Agrie^  Fobs.,  834,  In^ 

terpr.,  462,  1640.    Minora  onpri  calciformis  pnra  et  indurata,  colore  rubro^  vulgo  Kupfergla8» 

Xupfer  I«berer&,  Oraiut^  Min.,  178,  1758.    Cuprum  tessulatum  nudum  lann^  Syst,  172,  tab. 

Tiii^  1756;  Caprum  cryst  octaSdmm  tb^  1768.    Octahedral  Copper  Ore,  Bed  (^Uissy  Copper 

Ore,  HB,  Fobb.,  1771.    Mine  rouge  de  cuivre  Sage,  Min.,  1772.    Mine  de  onivre  vitreuse  rouge 

de  lAc2e,  Crist,  1772,1783.    Bothkupfererz.     Cuivre  ozidul^.     Ozydulated  copper.    Zigueline 

&ad,  Tr^  ii  tl8,  1832.    Buberite  ChajmL,  Pract  Mm^  63,  1848.    Cuprit  HaicL,  Handb.,  548. 

1845. 

Zifigelers=TSle  Ore ;  Kupferlebererz;  Hepatinerz. 

Haarformiges  Bothkupfererz ;  Cuivre  ozidulS  capillaire,  K ;  KnpferblQthe  ffauun, ;  Oapillaiy 
Bed  Oiyd  of  Copper.    Chalkotridilt  CRock^  Orundr.,  869,  1889. 

136  Isometric.     Observed  planes,  Oj  1,  i,  i-2  {e\ 

^  ir5,  2  (a"),  3, 2-2  (a'),  3^  (o).     Figs.  1  to  8,  and 

£  135.  Cleavage:  octahedral.  Sometimes 
cubes  lengthened  into  capillary  forms.  Also 
massive,  granular ;  sometimes  earthy. 

H.=3-5-4.  G.=5-85-6-15;  5-992,  Haid- 
inger.  Lustre  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various  shades,  particu- 
larly cochineal-red ;  occasionally  crimson-red 
by  transmitted  light.  Streak  several  shades 
01  brownish-red,  shining.  Subtransparent — 
subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

Oomm  Var^— Ozyd  of  copper,  ^=(>zygen  1 1*2,  copper  88*8= 100.  Sometimes  afford  i  traces 
rfseleniam. 

Var.  1.  Ordinary  (a)  Crystallized ;  commonly  in  octahedrons,  dodecahedrons,  cubes,  and  inter- 
laediate  forms ;  the  crjrstals  often  with  a  crust  of  malachite ;  (6)  massive. 

2.  Capillary  ;  ChaleoiriehUe,  In  capillary  or  acicular  crystallizations,  supposed  formerly  to  be 
orthorhombic,  but  according  to  Brooke  and  A.  Enop^  really  cubes  elongated  in  the  direction  of  the 
octahedral  azis  (Knop^  Jahrb.  Min.,  5il,  1861). 
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3.  SafriKg;  TB*  Ore  (Ziegelen  Oorm.).    Brick-red  or  reddiah-brown  and  Mrtb;,  oA( 
wltb  red  ozjd  of  Iron ;  tometimes  nearly  black 

Tlie  lupatiruita,  or  Uver-ore,  of  BreitluiupC  hut  a  liTer-browD  oolor.  Von  Bibra  fonnd  (J.  pr.  4 
xuvL  30S)  the  tile-ore  of  Algodon  baj,  Bolivia,  to  conUio  chlorine,  and  to  be  •  mixture  of  b^ 
mite,  oupriu,  hematite,  and  other  eorthj  cmterial;  be  obtained  for  one,  atacamite  31 '82,  aipa 
ID'Mfi,  MBqulDiyd  of  iron  SO'OO,  geogne  34'4£,  water,  au^monj',  and  loaa  SSI.  In  tiro  octia 
aUoamlte  2S4<>,  33-2G,  cuprite  12-11,  18-02,  limonite  2S*ua,  IB-Q?,  gangue  SO'Sl,  S2-&T,  watu  J 
tlmonj  and  loaa  S-D2,  3-09. 

Pyr^  etc. — Unaltered  In  t)»  oloeed  tubeL  B3.  in  (be  forceps  ftieea  and  colon  the  flame  ■^ 
raid-green ;  if  previoualT  moiataDed  with  mtiriatio  add,  the  cdor  imparted  to  the  flame  is  mcca 
terlly  aaure-blue  fromcnlorid  ofoopper.  On  charooa]  flnt  blackens,  then (liaet,  and  1b  reduct-Jl 
metalllo  oopper.  With  the  SnieB  gives  reactiona  for  ozyd  of  copper.  Soluble  in  conoentnu 
muriatlo  add.  I 

Ob*. — Occnn  at  Camsdorf  and  Saalfleld  in  Tburingia,  at  Lea  Gapanne  TecdJe  In  TasimiiT:  4 
Blba,  in  cubes ;  in  Oomwnll,  in  flne  (rsoslaoent  ctjstala  with  caUve  oopper  and  quartz,  at  ^:.'> 
Oorland  and  other  Oomiah  mines ;  In  Devoaahire  near  Tavialock ;  in  isolated  ci]^ta]s,  Bonietii.4 
an  Inch  In  diameter,  in  lithomarga,  at  Cbeasy,  near  Lyons,  which  are  Kenerally  coal«d  wttti  luA 
ohite;  at  Katherinenberg  in  Siberia^  in  South  Australia;  also  abundant  in  Cbili,  Pern,  Bolin 
tbe  erjitala  in  which  re^ons,  as  far  as  examined  bj  D.  Foibea,  are  aimple  cubes  (prirate  cot'^a 
DkMtlon) ;  very  fine  cryatala  from  Andacollo  near  Coquimbo. 

It  has  been  observed  at  Schujler's,  Somarvilie,  and  Flemingtou  oppper  mines,  N.  J.,  trjvtaHai 
■nd  masilve.  aaaodated  with  ohrysocolla  and  native  oopper ;  alao  near  Kcw  Brnnswidc,  S.  J~  i 
rod  shale;  2  m.  from  Ladeotou,  Bockland  Co.,  N.  Y.,  with  grtODDuladiile  in  trap;  kt  Carnn. 
Lobauou  Co.,  Pa. ;  in  the  I^e  Superior  r^Jou. 

WhiiD  found  in  large  quantities  this  species  is  valuable  aa  an  ore  of  copper. 

Named  cupriu  hj  Haidiuger  from  the  Latin  cuprum,  copper.  Obapmaira  name  raberite  (Tna  in 
I«tln  nib«r,  red)  Is  prior  in  date  (L  c);  but  the  laws  of  derivation  would  cbaogeit  to  rvirriU;  iM 
UisLeud  of  Introdndog  thia  altered  name,  that  nuzt  in  priority,  already  long  used,  in  here  adopv- 

Alt. — A  deoiydation  of  thIa  ozyd  of  oopper  aometimea  takes  plaoe,  produdng  native  oopprCi 
Italao  bevomea  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malarchiie  « 
aaiirito;  or  through  a  silicate  lu  solution  it  is  changed  to  chryaocolia;  or  by  taking  oj^ygen  it  b» 
euiuas  molaooQlte.    Limonite  oocura  aa  a  pseudomorph  by  substitutioD  after  oaprite. 

JkSirsn.    Periclasi*  Statthi,  Uem.  Uin.,  Naples,  IS41.    Periklaa  Oerm. 

Figs.  1,  2.     Cleav^:  cobic,  perfect.     Aleo  in  grains. 
6.     G.  =  S-674,   Damour.     Color  grayish   to   dark-green. 
translucent. 


1.  iKg  8901  ^e  8'S6=9T-60  SceccU. 

3,  93-86  0-97=93-88  Datnoor. 

3.  93-38  6-01=99-39  Damonr. 

nnsltered  and  inAisible.  With  cobalt  aolotioo  after  long  blowing  assnmu  ■ 
The  pulverized  mioeral  showa  an  alknlino  reaction  when  moistened,  aad 
adds  without  eCrerveaoeoca. 

leminated  through  ejected  masses  of  a  white  limestone,  and  In  apota  of  sanil 
n  Mt.  Somma,  aomeUmes  with  forsterite  and  earthy  magqpaite. 
abml,  Bud  iXisn,  cieavagt. 

a  crystals  of  s  cubo-octahedral  form  by  making  Ume  to  act  at  a  hi^  tempen- 
igneaia  iEbehnen) ;  by  the  action  of  chorhydrio  gas  on  msgneaia  (DevilleJ;  ij 
of  magnesium  on  lime  (Daubreo). 


1  octabedrons,  eometimee  having  trnncat«d  edges. 
=6'898.     Lnstre  vitreons.     Color  pietachio-green.     Strenk 
Translucent.     [Characters  of  minute  crystals  half  a  li)K 
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i  diameter.!     Artificial  crystals  observed  in  slags  have  a  metallic  lustre, 
id  brownisu'biack  color. 

Comp. — ^1^  or  paT«  protozyd  of  niokeL 

Obs-    Oocora  in  cavities  with  other  nickel  ores,  and  ores  of  oranium,  at  Johanogeorgenatadl 
I  Bergenumn,  J.  pr.  C2h^  Izxf.  239\. 
Kamed  after  ProU  Bonsen,  who  obseryod  long  since  artificial  crystals  of  this  ozyd  of  nickel 

176,  WATBR 

HexagoDaL     Usual  in  compound  stellate  forms,  136 

jue  form  of  ^which  is  shown  in  f.  136. 

G.=0-918,  Brunner ;  0-9178  at  32°  F.,  L.  Dufour. 
Colorlesfi.  Inodorous.  Tasteless.  Liquid  above 
32°  ¥.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  60*^  F.,  and  30  inches  of  the  barometer, 
weighs  252-458  grains. 

Oomp^— HO=Oxygen  88-89,  hydrogen  11"11=100. 

01»^The  density  of  water  is  greatest  at  39"'!  F.,  according  to 
Joole  and  Playfair.  DespretK  obtained  SS'^'ITS;  Hallstrom  SQ'^'SS; 
Blagden  and  GUpin  39° ;  Hope  39'-6 ;  Moncke  38''-8a4.  Below  this 
tamentnre  it  expands  as  it  approaches  82°,  owing  to  incipient  crystallizatiou. 

Water  as  it  oocurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric  air,  often 
pore  oxygen  and  carbonic  acid,  besides  various  saline  ingredients,  as  salts  of  magnesia,  lime, 
voiv,  soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  even  tin, 

these  ingredients  being  derived  from  the  rocks  or  soil  of  the  region.    For  citation  of  numerous 

recent  amdyses  of  waters,  see  Kenngott's  Uebersicht,  1844-1862 ;  also  the  Jahresbericht  f.  Oh.,  eta 
Obi.— See  on  the  Crystallization  of  loe,  Leydolt,  Ber.  Ak.  Wien.,  yii.  477.    Also  A.  E.  Norden- 

■ki&ld,  who  states  that  it  is  dimorphous ;  one  form  probably  orthorhomhic  (J.  pr.  Oh.,  IzzzT.  431). 

176.  ZDVCITZL  Bed  Ozyd  of  Zinc  A.  Bruce^  Bruce'a  Mui.  J.,  i.,  No.  2,  96,  1810.  Zinkoxyd, 
fiothsnkerz.  Germ.  Zinc  oxyd6  Fr,  Bed  Zinc  Ore.  Ztnkit  Haid,,  Handb.,  548,  1845.  Spaiw 
talite  &  cfc  Jf.,  218,  1852.    Sterlingite  F.  Alger,  Min.,  565, 1844. 

Hexagonal.  O  A  1=118°  T ;  a=l-6208.  In  quartzoids  with  truncated 
snnunits,  and  prismatic  faces  Z  1  A  1=127°  40'  (to  43'),  Eose;  /A  1= 
151°  63' ;  152°  20',  Levy,  Cleavage :  basal,  eminent ;  prismatic,  some- 
tuues  distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4— 4-5.  G.=5'43— 5-7.  5-684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtranslucent.  Fracture  subconchoi- 
dal.    Brittle. 

0Qttp,_2n— Oxygen  19"74,  zinc  80*26=100;  containing  ozyd  of  manganese  as  an  unessential 
^^yodiest  Analyses:  1,  Bruce  (L  o.);  2,  Berthier  (Ann.  d.  M.,  iy.  483);  3,  4,  Whitney  (Pogg., 
i»L  169);  6,  A  A.  Hayes  (Am.  J.  ScL,  zlviiL  261) ;  6,  W.  P.  Blake  (Mming  Mag.,  IL  iu  94, 1860): 

Zn  ftn  fin         Fe 

^Bei  92  8           =100  Bruce. 

1    **  88  12  =100  Berthier. 

«.    "  94*46  tr.  ,  PrankL4'49,  ign.l-09=l00-08Whlt 

i.    **  96-19  8*70  ^  tWMfec  0*1 0=99-99  Whitney. 

ft-    "*  93-48  6*50          0-36«  scales  Fe  0-44=99-78  Hayes. 

(L  rdbw  99*47  0*68  ,  ign.  0-28=100-38  Blake. 
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Thin  scales  magnified  and  viewed  by  transmitted  light  are  deep  yellow.  The  antJux*  findi 
means  of  a  high  magnifying  power  that  this  ore  is  free  from  foreign  scales  of  red  oxyd.  of  ira 
other  sabstances;  and  consequently  the  color  is  probably  due,  as  held  by  Qt.  Rose  and  Jj 
Whitney,  to  the  presence  of  Mn.  The  crystals  analyzed  by  Blake  (anaL  6),  whidx.  contain  1 
than  1  p.  a  of  $(n«  were  orange-yellow  in  color. 

P3rr.,  etc. — Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  ori^nal  cru 
B.B.  infusible ;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  a 
ooal  in  R.F.  gives  a  coating  of  ozyd  of  zinc,  yellow  while  hot,  and  white  on  cooling.  The  oobq 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  iii  v; 
without  effervesoence.  On  exposure  to  the  air  it  suflfers  a  partial  decomposition  at  tbe  surfi 
and  becomes  invested  with  a  white  ooating,  whicdi  is  carbonate  of  zinc. 

ObB.— Occurs  with  Franklinite  and  also  with  caldte  at  Stirling  Hill  and  Mine  Hill,  Sussex  C 
N.  J.,  sometimes  in  lamellar  masses  in  pink  caldte.  It  was  first  noticed,  described,  and  analja 
by  Dr.  Bruce.    Eeported  as  forming  pseudomorphs  ailer  blende  at  Schneeberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuacanj,  wb 
afforded  G.  Bechi  (Am.  J.  ScL,  IL  xiv.  62)  2n  81-726,  Fe  47-460,  lH  20*826. 

Artif. — Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Konigshjs 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegeu  ;  also  in  x 
furnaces  and  roast-heaps  at  the  New  Jersey  zinc  miues ;  surface  drusy,  color  whito  to  a!L» 
yello^  (Am.  J.  Sci.,  II.  xiiL  417);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  n 
md  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  furnace  of  Tan  Deusenville,  JCaas. ;  also  | 
other  furnaces  in  Europe  and  America. 

177.  MASSICOT.    Bleiglatte.    Iiead-ochre.    Plumbic  Ochre.    Oxyd  of  Lead.    Plomb  orit 

Massicot  Huot,  Min.,  848, 1841. 

Orthorhombic  and  iflometric  (artif.).  Massive ;  structure  scaly  crystalline 
or  eartiiv 

H.=2.*  G.=8-0;  7-83-7-98,  from  Mexico,  Pugh;  9-2— 9-36  whe; 
pure.  Lustre  dulL  Color  between  sulphur  and  orpiment-yellow,  some 
times  reddish.    Streak  lighter  than  the  color.     Opaque.    Does  not  soil. 

Oomp. — ^^b= Oxygen  "7*17,  lead  92'83=  1 00 ;  more  or  less  impure.    Analyses :  1,  John  (Schv. 


1    "1  •'f  *  "5** 

0 

9e,Ca 

Si 

1. 

2.  Mexico 

3.  " 

89*10 
92*91 
92*40 

3*84 
1-88 
138 

0-48 

Fe  6-67 

"  4*86 

2*40=95*82  John, 
ir.,  S  and  loss  0*14  Pugh. 
0*14^        "        1-23  Pugh. 

The  spedmens  analyzed  by  Pugh  were  from  the  m\tm  of  GuDlermo,  near  Perote,  in  the  disM 
of  Vera  Cruss,  where  native  lead  ^so  is  reported  to  occur  in  galena. 

Pyr.,  etc. — ^B.B.  ftises  readily  to  a  yellow  glass,  and  on  charcoal  is  easUy  reduced  to  metaiik 
lead. 

OlM.~It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Gerolt  states  that  it  has  bees 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaixsituall,  in  Mexico.  It  is  found  in  man; 
places  in  the  provinces  of  Chihuahua  and  Oohahuila  in  considerable  quantities,  having  been  v* 
lected  along  the  streams  between  Geralvo  and  Monterey,  being  supposed  to  come  from  the  mv^ 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  is 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  like  a  granular  mica  of  i 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  brctoi  i'* 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Set,  U.  viii  420). 

Occurs  also  at  Austin's  mines,  Wythe  Cou,  Ya. 

Artif. — Artificial  crystals  have  been  obtained  among  Aimace  products  and  bv  direct  chemiGi| 
methods,  as  weU  as  from  fusion,  whidi  were  orthorhombic  (rhombic  ootahedrona,  eta);  ^ 
others  that  were  isometric  (cubes,  dodeoahedrons,  eta). 

178.  MELAOONZTB.  Kupferschwarze  Wem,^  Bergm.  J.,  1789.  Black  Oxyd  of  Oopv^j 
Black  Oopper.  Melaconite  Huol,  Min.,  326,  1841.  Tenorite  Semmola,  Opere  Mlnori,  46,  Kaposi 
1841,  Bull  0.  Fr.,  xiil  206,  1841-42.  Melaconisa  A.  ScaocMt  Distrlb.  Sist  Min.,  40,  NapoBi 
ifi^o     Melaconite  Dana,  Min.,  618,  I860. 
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Ifiometric  and  orthorhombic  (artif.).  Earthy;  massive;  pulverulent; 
yo  in  shining  flexible  scales.  Barely  in  cubes  with  truncated  angles 
iseudomorphonB  ?). 

H.=3.  Cr.=6'25,  massive,  Whitnev ;  5"962,  ib.,  Joy.  Lustre  metallic, 
id  color  Bteel  or  iron-gray  when  in  thin  scales ;  dull  and  earthy,  with  a 
lack  or  grayiah-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
r  prdvemlent. 

Vur-^L.  Earthj-black,  sometimes  under  the  forms  of  oiyBtalfl.  2.  In  acaleSi  with  a  metallio 
iBtre. 

Cknnpu — Oa  O,  or  -Ou  C  (the  latter  for  the  orthorhomUo)= Oxygen  20*15,  oopper  t9'85=100. 
JBalyBes:  1,  2,  Joy  (Pogg^  Izxx.  287);  3,  id.  (Ann.  Lja  N.  Y.,  vliL  121) : 

Ca  Fe         Ca         Si 


].  Oopper  Harbor 

99*45 

=99-46  Joy. 

[96-20] 

1-19 

•   0-23 

3-38=100  Joy. 

fL        "          " 

93-06 

107 

0-22 

3-08=97-43  Joy. 

Pyr.,  etc^ — B.B.  in  O.F.  infiisible ;  other  reactions  as  for  cuprite  (p.  134).    Soluble  in  mnrialio 
sod  nitric  adds. 

Obt^— Found  on  lava  at  Yesuyius  in  scales  flrom  a  twentieth  to  a  third  of  an  inch  across,  often 

hexagonal  and  sometimes  triangular  (Semmola) ;  and  also  pulverulent  (Saochi,  who  uses  the  name 

meboonise  for  the  mineral).    Common  in  the  earthy  form  about  copper  mines,  as  a  result  of  the 

decomposition  of  chaloopyrite  and  other  copper  ores.    Abundant  thus  at  the  Bucktowu  mines 

b  Teonessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.    At  the  latter 

place  a  rein  afforded,  some  years  since,  40,000  lbs.  of  this  era    Imbedded  in  its  mass  there  were 

immeToua  perfect  crystals,  haying  the  form  of  cubes  with  truncated  angles.    These  crystals  have 

beea  regaided  as  pseudomorphs  after  cuprite  by  Teschemacher,  Hayes,  and  others.    J.  D.  Whitney 

lias  proooonced  them  (Rep.  L.  Sup.,  iu  99)  original  crystals  of  the  species,  on  the  ground  that  the 

t^  copyer  now  in  the  vein  occurs  only  in  octahedrons. 

ArtiL— Beoqnerel  obtained  tetrahedral  crystals  by  fusing  ozyd  of  oopper  with  potash  (Amu  Oh. 
Pb7&.,]L  102);  and  Jenzsch  has  described  (Pogg.,  cvii.  647)  orthorhombic  drstals,  fotmd  in  the 
^isartii  of  a  calcining  furnace  at  Freiberg,  having  /a/=99'*  89',  /Ai=126<»  29,  /a  l-i=122"  58', 
/a  l-{=:n3*  68',  approaching  the  angles  of  broolcite,  and  showing  a  relation  of  this  oxyd^f  copper 
lothedentoxyds;  /A/in  brookite being  99**  60',  and  /Ai=126*  16'. 

Marc^itt  Shepard  (Marc/s  ExpL  Bed  River,  136,  1854,  Shop.  Min.,  1857,  406)  is  an  unoertdn 
niiztnre  from  the  Red  River,  near  the  Wachita  Mts.,  Arkansas.  Shepard  made  it  (L  c.)  a  mixed 
bjrdroiis  chlorid  and  ozyd  of  copper,  as  if  containing  atacamite.  Specimens  put  by  him  into  the 
l^<iiof &  W.  Tyler  for  analysis  were  fouud  to  contain  (Am  J.  Sci.,  IL  xll  111)  63-42  p.  a  of 
oopper  and  17*22  of  sulphur,  with  a  *'  supposed  "  amount  of  oxygen  and  water  set  down  at  8  of 
ozTgen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  oopper  (Ou  0)  39-70,  sulphid 
of  oopper  ^On  S)  47*70,  with  9  of  water.  It  is  evidentiy  a  result  of  the  alteration  of  a  sulphid  of 
"Wer. 


2.  SESQUI0XYD8. 

179.  OORXTUDTHO.    Oorlndon  (=Sapphire,  Oomndum,  and  Emeiy  united)  K,  G&b.  Ami.,  jx. 

187,  1806,  Lucas  TabL,  i  267,  1806. 

^ombohedraL  if  A  if =86°  4',  (?Al(J?)=122°  26';  (122°  25',  Kok- 
Kharof);  a=l-363.  Observed  planes:  rhombohedrons,  |,  |,  l(^),  —2, 
7};  pyramids,  |-2  (f.  137,  139, 140,  and  plane  rin  f.  138),  ^^^2,  2-2.  f  2, 
BH  JJL2,  8-2,  9-2;  scalenohedrons,  ff,  f ,  i»  (=ifi,  HyH)i^A 
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1   ii    n 
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(9a  i 
Oa  i 
Oa  3 
(?A2-2 
OA4-2 
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=152"  IS' 
=141  48 
=107  38 
=110  9 
=118  49 
=100  24 
=  120  69 
=121  68 
pTr.=128  3 
'"'  =124 
=136  58 
i-2Af.2  =151  11 
2   A2  =78   45 


Clear&ge :  basal,  BOmetimee  perie 
bnt  interrupted,  commonly  iinperft 
in  the  blue  variety ;  also  rhombonetJji 
Large  crystals  usually  roueb.  Twin 
compositioQ-face  Ji.  Alao  mn^i: 
granular  or  impalpable;  often  in  layers  from  composition  parallel  to  ^. 

H.=9,  G.=3'909— 4'16.  Lustre  vitreous;  sometimes  pearly  mi  tl 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  atar  of  six 
in  the  direction  of  the  axis.  Color  bine,  red,  yellow,  brown,  gray, 
nearly  white ;  streak  uncolored.  Transparent — translucent.  Fractn 
conchoidal — uneven.     Exceedingly  tough  when  compact  ^ 

Oomp.,  Vmz. — Pure  alumlnK  Sl=0z7gen  46-8,  alumiDmn  B3-l=100. 

There  are  three  BubdiTiaioiis  of  the  ipadeg  prominentl/  recognized  in  the  arts,  and  nntQ  «v^7 
in  this  caBtur;  regarded  as  distinct  apedus;  but  nhich  acCuaUy  differ  onlj  io  parity  and  slate  <^' 
oryatallizatiDa  or  Btructure.  Haii;  first  (in  1805)  fonnallf  united  them  under  the  name  ben  if- 
oepted  for  tbo  species,  though  the  fact  that  adamantine  spur  and  sapphire  were  alilco  in  crrsisUiu- 
tiOQ  did  Dot  escape  the  earlj  crystallograph^r  Rami  de  Lisle,  and  led  him  to  suggexl  their  idcnlit^ 
VlR.  1.  S*PFHrai.—Td<ii.e.(  (bluish  S.)  Gr.;  HyaLinthog  (id.)  Piin,,  myiL  4*;  Asteri.i  it' 
•stariated)  id.,  zzzTiL  19.  Jacut  Arab.  [fr.  nime  in  India,  and  theace  Hyadnthua  Va.  (?)  Kin;) 
'ArSpo^  (red  B.,  the  Greek  mesnmg  burning  coal)  pt,  Theephr.  Carbunculus,  LTctmia  (red  t^.).  |'- 
PUfL,  trxTii.  2B,  29.  Baphir,  Sspphirus,  WalL,  Urn.,  llfl;  Orieulalisk  Bubin,  ii,  117,  nV- 
T^lfcle^:,  Tr.,  1801.    Oonndon  byolin  £f:,180D. 

Includes  the  purer  kinds  of  fine  colors,  transparent  lo  tranriucent,  uaefiil  as  g^ms.  8lon!< 
■re  named  according  to  their  oolors;  true  AuAy,  or  Oriaatal  Auby,  red;  0.  Tbpio^  yeUuv^  'j- 
Efntrald,  green ;  0.  Amelhyil,  purple.  A  rarioty  haying  a  stellate  opalescence  when  viewed  i: 
the  dirootion  of  the  Terticaleiis  of  the  crystal,  is  the  Aalarialed  Sapphire  {Aiieria  of  Hinj).  TU 
rnby  sapphire  was  probably  Included  under  the  S  0^  j  of  Tbeophraatus,  and  the  GoHMacniti  ai^ 
Lyc/mit  of  Pliny. 

i.  OOBumDM. — Adaroaa  Sideritoa  Flin.,  inrtL  16.  Karund  Hind.  Corivindum,  Oorirendoa 
(fr.  India),  Wooda.,  Cat.  Foxa.,  1714,  1726.  Adamantine  Spar  (tV.  India)  Black,  IIH-I  aceordiU 
to  Greville  and  Klaprotb  (v.  aeq.).  Demantapatb  £lapr.,  Mem.  Acad.,  Berlin,  lT~6-^7,  Berlio- 
',  1796;  Wem.,  Bergm.  J.,  L  «6,  390,  1789.  Spiith  adamnntin  Delamelh..}.^ 
91 ;  IlaOv,  ib,,  198.  Cornndam  Greifill«,  PhiL  Trana.,  1198.  Corindon  K.  Ir, 
larmophnne  H.  Corindon  adiunantiu  Brimgn.,  Min.,  L  4!v,  1807.  Korund  Co^- 
ids  of  dork  or  dull  oolora  and  not  tranaparent,  colors  light  blue  to  gnty,  bnin'- 
iriginal  adamantine  spar  Stoai  India  has  a  dark  grayish  amok.r-brown  tint,  !»> 
L  by  transmitted  light,  whan  transluoent,  and  either  io  distinct  cr7ataEsoA» 
i-maseiTe.  It  ia  ground  and  used  as  a  polishing  material,  and  being  pura'r  i' 
ipect  lo  emery.  It  was  thua  employed  in  ancient  tlmeB,  both  in  ludia  and  Borof*' 
tone  "  below  is  supposed  by  King  to  hare  been  corundum  ratlier  than  eme;;. 
•I  if  'Aofiftiiii  [=Am]enian  whetstone],  Tkeophr,  li^oo.,  Lioacor^  i  "' 
■  D  ex  innenir    *"'     '  '*     ■"-'---  -■-  -  —  —- 


M),  Naxium  e 


Denia,  Piitt^  xxrvi.  10.    Pyrites  vivuB  (7)  Pirn,  zsiTi3J 
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jTia,  BdulIs,  Agnc^  F06&,  1546.  Smerge],  SmiriB  ferrea)  Wall,  Mln..  267,  1747.  Smirgel, 
unirgQ],  Cferm,     Emeril  if.,  Tr.,  1801;  Corindon  granuleux  K^  1805. 

Bdttdes  granular  oonmdum,  of  black  or  grayish-black  color,  and  oontaiua  magnetite  or  hema^ 
f  intimately  mixfKl.  Feels  and  looks  much  like  a  black  fine-grained  iron  ore,  which  it  was  long 
tsi^^ered.  There  are  gradations  from  ^he  eyenly  fine-grained  emery  to  kinds  in  which  tb« 
undum  is  in  distinGt  crystals.  This  last  9  the  case  with  part  of  that  at  Chester,  Massachusetts- 
rhe  following  are  analyses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  Set., 
z.  351,  zL  63,  zlii  83.  The  column  of  hardness  gives  the  effective  abrasiye  power  of  the  pow> 
red  mineral,  that  of  sapphire  being  100 ;  Mag.  stands  for  JIagneiUe : 


H. 

O. 

Si 

Hag. 

Ca 

Si 

ti 

1.  Sapphire,  India 

100 

4*06 

97-51 

1-89 

0-80 

=100-20. 

^Ryby/ 

India 

90 

97-32 

1-09 

1-21 

=99-62. 

8.  Qfrundumf  Asia  Minor 

77 

3-88 

92-39 

1-67 

1-12 

2-05 

l-60=98'83. 

4.          " 

Nicaria 

66 

3  92 

87-52 

7-50 

0-82 

2-01 

0-68=99-53. 

5.          " 

Asia 

60 

3*60 

86-62 

8-21 

0-70 

3-85 

1-16=101-04. 

6.          « 

India 

68 

3*89 

93-12 

0-91 

1-02 

0-96 

2-86=98-87. 

7. 

ii 

65 

3-91 

84-66 

7-06 
9e 
33-25 

1-20 

4-00 

3-10=99-92. 

8u  Emery^ 

,  Kolah 

57 

4*28 

68-50 

0-92 

1-61 

1-90=101-18. 

9.      ** 

Samoa 

56 

8*98 

70-10 

22-21 

0-62 

4-00 

2-10=99-03. 

10.      " 

Kicaria 

50 

3-75 

71-06 

20  32 

1-40 

4-12 

2-53=99-43. 

11.      «* 

Knlah 

53 

4*02 

63-00 

30-12 

0-50 

2-36 

8-36=98-34. 

11      " 

Giimuch 

47 

3-82 

77-82 

8-62 

1-80 

8-13 

3-11=99-48. 

13.       " 

Naxoa 

46 

3-75 

68  53 

2410 

0-86 

3-10 

4-72=101-31. 

14.       " 

Nicaria 

46 

3-74 

76-12 

18-06 

0-72 

6-88 

3-10=98-88. 

15,      « 

Gkunudi 

42 

4-31 

60-10 

83-20 

0-48 

1-80 

6-62  =  101-20. 

16l      » 

Kulah 

40 

8-89 

6105 

27-15 

1-30 

9-63 

2  00=101-13. 

n.     ** 

Ghestai 

33 

44-01 

50-21 

818 

uncL 

18.      ■« 

i« 

40 

50-02 

44-11 

8-25 

«t 

15.     « 

u 

39 

51-92 

42-25 

5*46 

»< 

la     " 

u 

45 

74-22 

19-81 

6-43 

•< 

IL      " 

u 

-. 

8402 

9-63 

4-81 

ii 

I^.  G.  T.  Jackson  makes  the  formula  of  emery  ^e  £1,  and  puts  the  mineral  in  the  spinel  &mily. 
Batanlher  microsoopio  nor  chemical  inyestigations  appear  to  sustain  this  view. 

PTt«,flc« — ^B3.  unaltered;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
vltkt  is  colorless  when  free  from  iron ;  not  acted  upon  by  soda.  The  finely  pulveri/^ed  mineral, 
ifterloig  beating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
^  coQTOted  into  a  soluble  compound  by  Aision  with  biaulphate  of  potash  or  soda.  Friction 
adkt  electricity,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
lewUioftime. 

vU.-This  epeciea  is  associated  with  ciystalhne  rocks,  as  granular  limestone  or  dolomite, 
gvin,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtiuned  from  the  beds 
of  Hfera,  either  in  modified  hexagonal  prisms  or  in  i>L>lled  masses,  accompanied  by  grains  of  mag- 
oe^  iron  ore^  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smith, 
ocean  in  granular  limestone. 

The  best  mby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  cily  of  Pegu,  and  in  the 
I^Qgdom  of  Ava;  smaller  individuals  occur  near  BiUn  and  Merowitz  in  Bohemia,  and  in  the  sand 
n^  ^^%  river  in  Auvergne.  Blue  sapphires  are  brought  from  Oeylon ;  this  variety  was 
^'^  ^itamatan  by  Werner.  Corundum  occurs  in  the  Gamatic  on  the  Malabar  coast,  m  the 
territories  of  Ava,  and  elsewhere  in  the  East  Indies ;  also  near  Canton,  China.  At  St  Grothard, 
nooeors  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  feld- 
Bpv .  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pjrramids  on  the  Melabar  coast,  and  in 
-f  ^1^  3v^9n.  Emery  is  found  in  large  boulders  atNaxos,  Nicaria,  and  Samoa  of  the  Grecian 
aUnds;  alflo  in  Asia  Minor,  12  m.  E.  of  Ephesus,  near  Ghumuch-dagh,  where  it  was  discovered 
i&ntuby  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  chloritoid,  pyrite,  calcite,  etc,;  and 
iUM  >t  Knlah,  Adnla,  and  Manser,  the  last  24  m.  N.  of  Smyrna ;  also  with  the  nacrite  (?)  of  Cum« 
berteod.  Eaglaod.  Other  localities  are  in  Bohemia  near  Pecschau ;  in  the  Ural,  near  Katharinen- 
OQtg;  and  in  the  Bmen  mountains,  not  far  from  Miask ;  Frederick  Valley,  Australia. 

ia  5.  Americi,  in  Maine^  at  Greenwood,  in  cryst.  in  mica  schist,  with  beryl,  zircon,  lepidolite, 
rare.  In  MasaaciuueU$t  *^  Chester,  corundum  aud  emery  in  a  large  and  valuable  vein,  consisting 
^^7  of  emery  and  magnetite,  associated  with  (Uaspore,  ripidolite,  margarite,  eta ;  the  corun- 
lom  oocasioQaUy  in  blue  bi-pyramidal  crystals.  In  CkmneeaaU^  at  W.  Farms,  near  Litchfield. 
Bpue  Uoe crystaU;  at  Norwich,  with  sillimanite,  rare.  In  New  York,  at  Warwick,  bluisli  and 
WK,  mth  8^100]^  gQ^  q{^2^  Iq  i^  cavities ;  Ami^,  white,  blue,  reddish  aystals,  with  spinel  and 
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rutne  in  gran,  limestone.  In  New  Jersey ^  at  Newton,  blue  crystals  in  gran,  limestone,  ^witli  g 
groen  hornblende,  mica,  tourmaline,  rare;  at  Vernon,  near  State  line,  red  ciystals,  oflen  &e 
inches  long.  In  Pennsylvania^  in  Delaware  Go.,  in  Aston,  near  Village  Green,  in  lax^ge  erj^ 
at  Mineral  Kill,  in  loose  cryst ;  in  Chester  Co.,  at  Unionville,  abundant  in  crystals,  sozoe  ti^ 
weighing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tourmaline,  margarine,  azid  b 
In  N,  CcuroUna^  in  Buncombe  Co.,  blue  massive,  deayable,  in  a  boulder;  in  Gaston  Oo^  cry 
and  massive  corundum.  In  Georgia^  in  Cherokee  Co.,  red  sapphire.  In  CkMf&rwA,  in  ]>os  Azi^- 
Co.,  in  the  drift  of  Ban  Francisqueto  Pass.  In  Canada^  at  Burgess,  red  and  blue  crystaiB.  ^ 
called  emery  from  Arrowsic^  Maine,  ground  and  sold  under  this  name,  is  nothing  but  mari 
garnet,  mudi  of  it  mixed  with  hornblende. 

Bed  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perTect  in  tn 
parency  and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  T*liey  &^ 
exceed  half  an  inch  in  length.    Two  splendid  red  crystals,  however,  having  the    form  cJ 


pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,*'  with  a  diameter  of  about  an  ^ 


are  said  to  be  in  the  possession  of  the  king  of  Arracan.    Transparent  blue  sapphixea 
times  over  three  inches  long. 

The  sapphire  of  the  Greek  (aavipstpof)  was  the  lapis  lazuli,  which  agrees  with  tlie  chared 
given  it  by  Theophrastus,  FUny,  Isidorus,  and  others.  Pliny  remarks,  *'Sapphirus  ooenJ< 
est  cum  purpura,  habens  pulveres  aureos  sparsos,*'  particles  of  pyrite  which  are  frequentlj  i 
seminated  through  lapis  lazuli,  looking  like  gold.  The  ancient  names  apphed  to  the  species  h^ 
already  been  given  in  the  synonymy.    See  further  on  this  subject,  King  on  Ptedous  Sitntes, 

C.  U.  Shepard,  after  showing  (Descr.  of  £m.  of  Chester,  Mass.,  London,  1866)  that  the  Cts*; 
emery  is  identical  crystallographically  with  corundum,  takes  the  precaution  to  propose  the  ii£s 
emerUe  for  emeiy,  in  case  it  should  hereafter  be  established  as  a  distinct  spedes.  fiat  a  c^ 
thus  given  has  no  claim  to  recoomition. 

Alt. — Corundum  under  some  drcumstances  absorbs  water  and  changes  to  dia&pore;  u 
perhaps  also  to  the  mica-Uke  mineral  nuirgarite.  It  is  also  replaced  by  sUica,  formiiis  ^var 
pseudomorphs. 

Ajrti£ — ^Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (Et^ 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  vese 
fluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  large  rhombohedral  jpjua 
(Deville  &  Caron) ;  by  addition  to  the  last  of  fluorid  of  chromium,  affording  the  red  sapphire  a 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  wit^  much  of  thin  chrcme  fluoK 
a  fine  green  kind ;  by  action  of  chlorid  of  aluminum  on  lime  (Daubree). 


180.  HSMATTTZI.    'Atfiarhnf  [=Blood-stone]  pt  Thecphr.,  826  B.a;  Diascor^  t.   143,  ki 
40.    Hsamatites  pt  PUn,^  xxxvi  28,  36,  A.D.  77.    (1)  Galen«9  genus  tertinm  oomia  metii^ 
inanissimum.  Germ,  Eisenglanz,  (2)  HsematiteB  pt=(?erm.  Blutstein,  Glaskopf^  Agric^  Interfx*- 
466,  468,  1646.    (I)  Speglande  Jernmalm,  Minora  ferri  specularis,  (2)  Heematites  ruber,  (^' 
Ochra  rubra,  Wall^  269-266,  1747.    Botheisenstein.     (1)  Jammalm  tritura  rubra,    Spegl&Ldi 
£isenglimmer,  (2)  Haematites  ruber,  (3)  Ochra  pt,  OrcnsLy  178-186,  1768.    Specular  Iron;  R^ 
Hematite,  Bed  Ochre.    Fer  specnlaire,  (2)  Hematite  rouge.  Sanguine,  I\r,    (1)  Eisenglanz,  {i 
Both  Eisenstein,  Bother  Glaskopf,  Bother  Bisenrahm,  Wdm.,  Bergm.  J.,  1789.    Iron  Glance 
Bed  Iron  Ore,  Bed  Oxyd  of  Iron,  Micaceous  Iron  Ore.    (1)  Fer  oligiste,  (2)  F^r  oryde  roag* 
ir.,  Tr.,  1801.    Hfimatit  Bauam^  Haid.  Handb.,  662,  1846,  Hausm.  Handb.,  232,  1847. 

Khombohedral.     B  A  ^=86°  10',  0  A  iS=122°  30' ;  a=l-3591.     0\y 
served  planes :  rhombohedroiiB,  -j^,  ^,  i,  4>  f >  1  (-^)j  h  *5  ""5,  -2,  -4,  -f* 

-1,  -i,  -^,  -i,  -i,  H,  H ;  Bcalenohedrons,  f ,  f ,  1\  f ,  4',  4^^  4»,  ^\  4\ 
-2' ;  pvramidB,  ^-2,  |-2,  f-2,  J^2,  4-2 ;  prisms  /,  t-2,  ^,  i-J ;  and  the 
basal  plane  0. 

Oa     2=107°  40'  2  A  2=68*^47'  J?  A  f  2=154**  2' 

0  A  f  2=137  49  6  A  6=61  34  ^  A  i=143  65 

<?  A  1-2=118  63  iAi=143  7  ^  A  ^2=136  66 

0  A  1»=103  32  I  A  i=115  22  1»  A  i-2=162  41 

Cleavage:  parallel  to  H  and  0:  often  indistinct.    Twins:  composition- 
face  S;  also  O  (f.  146a).    Also  colmnnar — granular,  botrjoidal,  and  stalao 
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fa  shapes;    also  lamellar,  laminn  joined  parallel  to  0,  and  variously 
It — thick  or  thin ;  aiao  granular,  friable  or  compact. 
H.=:5'5 — 6-6-    G.=4-5— 5'8 ;  of  some  compact  varieties,  aa  low  as  4'2. 
jrtre  metaUic  and  occasioaallj  splendent ;  sometimes  earthy.    Color  dark 


^^^ 


Reel-gray  or  iron-black ;  in  very  thin  particles  blood-red  by  transmitted 
light;  when  earthy,  red.  StreA  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  verr  thin  laminee,  which  are  faintly  translncent  and  blood- 
red.  Fmctnre  snbconchoidal,  uneven.  Sometimes  attractable  by  the 
ma^et,  and  occasionally  even  magnetipolar. 

C!a^i,Tar.-7^«BqDkaTdoriroD,  Fe=0s7gen  80,  Iron  10=100.    Somstimei  ooota^Diiv  tits- 


In  1  Unlir  ci7*taBine  hamatita  (h>m  Teaarias,  Bammelaberg  fonod  (Pan.,  criL  463)  te  S'll 
taUftm-  tt  wi»  nugnotk^  and  6.=G'30S;  the  hematite  may  have  oontained  aome  magnetite 
uap^ijtr.  Sonwbeiiu^teooDtalDB titanium.  Cryalahs  from  Kraf^roe  afforded  BammelBbarg 
(r;W-  <".  BI8)  Pe  S3-83,  Ti  3-il6,  fe  8-2«=I0<K4=Co  1fi+ 13  Po,  of  (Fe  Ti)'  0'-l-13  Pe. 

nw  Ttriatiea  dapend  on  texture  or  atate  of  aggregation,  and  in  aome  caaea  tlie  preaeooe  of  im- 

y^-l-  ^MoJor.  Loatre  metaDi^  and  ciTstaU  olten  apkodent,  whence  the  name  ^TMculartrmi. 
m  "Im  the  itnictiii«  ia  roUated  or  micaceous,  the  ore  ia  called  micaceota  hematite. 

1  Omfod  eeiumnar;  or  flbroua.  The  maaaea  often  long  radiatinf;!  luatre  aubmetaDIc  to 
■ocUlie:  <<qIoi  browniah-red  to  iron-black.  Sometimea  oaUed  rad  Itmtatile,  the  name  hematite 
*D<^  th«  oUer  miDeralogiata  indnding  the  Bbroua,  Btalacticic,  and  other  solid  massive  varieties 
«  «in  speciea,  limonito,  and  turgite. 

i-  Hoi  (k>mmt.  Red  and  earth;.  Often  Bpedmenaofthe  preceding  are  red  ochreouB  on  Boms 
P'r*    Beidit  ind  red  cfcutt  are  red  ochre,  mixed  with  more  or  ieaa  clay. 

^^'J^  -froa-riDiK;  Argiilaaokt  /lemaiile.  Hard,  browniah-black  to  reddiah-brown,  heavy 
™w;  oftin  in  part  deep-red;  of  snbmetallic  to  nijnetailic  lustre;  and  atToniing,  liko  all  the  pro- 
^^^  a  r«d  itreak.  It  consisCa  of  oiyd  of  Iron  with  ciay  or  aaod,  and  sometimea  other  impur- 
«»«  I&)  Whun  roddiah  in  color  and  jasper-like  in  lertura,  often  called  }<apa\  cLiy  iron-stone, 
{'■\  wii«n  ooUiic  in  structure  [conaisting  of  minute  Battened  concretiona),  It  is  the  ImtiatiaT  inm 

^i^flt  ia  a  adUat  reaembUng  mica-achlat,  but  oontalning  mncb  speoolar  ore  in  gratna  or  acaleq 
'^ "  ™  n*acemiB  form. 

tmiUitiM  states  that  aome  rhombohedrona  of  hematito  hare  a  magnetic  azia  croestug  obliquely 
ftJ'?""^'™'  ("■*'"f  between  two  opposite  lateral  antdes  (B.  R  Zig.,  iiv.  149)  [  and  further 
'""^ llu«e  ctMvages  of  the  rhombohedron  are  not  quite  eqaaL 

jjTr^  alc—B.B.  inTosible;  on  charcoal  in  a.F.  beoomea  magnetic;  with  borax  in  O.F.  givea  a 
'"*«-  "Ucti  ia  jeUow  wbile  hot  and  oolorleeB  on  oooliiv .  if  saturated,  the  bead  appoara  red  whOa 


142  OXYGEN  C50MPOUND8. 

hot  and  yellow  on  cooling ;  in  R.F.  gives  a  bottle-green  color,  and  if  treated  on 
metallic  tin,  assumes  a  yitriol-green  color.    With  soda  on  charcoal  in  R.F.  is  re<iuced  to 
magnetic  metallic  powder.    Soluble  in  concentrated  muriatic  add. 

Obs. — ^This  ore  occurs  in  rocks  of  all  ages,    The  specular  variety  is  mostly  confined  to 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at 
vius.    Many  of  the  geological  formations  contain  the  argillaceous  variety  or  day  iron-stone. 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but 
kind  of  day  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  tm 
of  limonite  or  siderite.    The  beds  that  occur  in  metamorphic  rocks  are  sometimea  of  veiT 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteratki 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  wore  formed  at  the  same  time  with  the  ei 
ing  rocks,  and  underwent  metamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same 

Beautiful  crystallisations  of  this  spedes  are  brought  from  the  island  of  Elba,  which  has  aiTo 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdmn 
metallis."    The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant  lustre : 
faces  0  and  ^  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist 
present,  in  determining  tiie  situation  of  other  planes  when  the  crystal  is  quite  complex. 
Gk>thard  affords  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  ^e  form  of 
(Eisenroat)^  and  accompanying  crystals  of  feldspar.    Near  limoges,  ^anoo,  it  occurs  in  li 
crystals.    Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Tesuvius,  and  partu 
Fossa  Gancharone,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas ;  also  formed  in 
recent  eruptions  about  the  fumeroles;  in  that  of  1855,  in  fine  crystallizations  about  the  fumai 
some  so  ttdn  as  to  be  blood-red  by  transmitted  light  (Scacchi).    Arendal  in  Norway,  Xiongbaii 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Gleator  Moor  in   Cumberli 
afford  splendid  spedmens.     Red  hematite  occurs  in  reniform  masses  of  a  fibrous   conceot 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.    In  ^^estphali&j 
occurs  as  pseudomorphs  of  caldte.    In.  Brazil  it  is  associated  with  quartz.    In  Chili  there 
immense  beds. 

In  K  AmerieOf  widely  distributed,  and  sometimes  In  beds  of  vast  thickness  in  rocks  of  tb^ ' 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Missouri,  at  the  Pilot  Kz^ok 
and  the  Iron  Mto. ;  the  former  650  feet  high,  consisting  maimy  of  an  Azoic  quarts  rock,  and  hir 
ing  specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  tLi^ 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blocks,  many  10  to  .v 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  dthff 
crystallized  or  argiUaceous.  Some  of  these  localities,  interesting  for  their  spedmens.  are  in  nortiien 
New  York,  at  Gouvemeur,  Antwerp,  Hermon,  Edwards,  Fowler,  Canton,  etc. ;  Woodstodt  asi 
Aroostook,  Me. ;  at  Hawley,  Mass.,  a  micaceous  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  Toft 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.,  constituting  one  or  Ivd 
beds  in  the  Upper  Silurian ;  the  same  in  Pennsylvania,  and  as  far  south  as  Alabama ;  and  io 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carolina  a  micaceous  variety  in  schistose 
rodcs,  constituting  the  so-called  apecttlar  schist^  or  iiabirUe, 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  oountriea.  V» 
varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  bat  the* 
iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed  in  polishing  metals,  aoii 
also  as  a  coloring  material  This  spedes  is  readily  distinguished  fh>m  magnetite  by  its  red  streak, 
and  from  turgite  by  its  greater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hemoHte  from  ai/ia,  bloody  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  ('Aifiirtriff  ^nW^),  wbii^ 
was  of  a  yellowish-white  odor,  probably  a  yellow  ochre,  an  impure  form  of  limonite,  the  speoea 
long  called  brown  hemaiUe, 

Alt. — ^By  deoxydation  through  organic  matter  forms  magneUte  or  protoxyds ;  and  from  the  latter 
oomes  spathic  iron  by  combination  with  carbonic  add ;  or  by  fbrther  deoxydation  through  sul- 
phuretted hydrogen  forms  pyriie.  By  combination  with  water  forms  limonite.  limonite,  ma^ 
aetite,  and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  of  iron,  regarded  as  the  prc^wble 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  per(£lorid  of  Iron  on  Ud» 
(Daubr^);  by  the  action  of  a  stream  of  muriatic  add  gas  on  Fe,  the  application  being  made  reij 
slowly,  lest  the  Pe  be  all  converted  to  chlorid 

180A.  Mabtite.  (Martit  BreiVu,  Char.,  233,  1832).  Martite  is  sesquioxyd  of  iron  under  lO 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2\  and  supposed  to  be  pseudoo^ 
phous,  mostly  after  magnetite.  H.=6-7.  G.=4-809-4-832,  Brazil,  Breith.;  4r.6,  Pny  « 
Dome ;  4*36,  Frassem,  Devalque ;  6*16,  Brazil,  Ramm. ;  5*33,  Monroe,  N.  Y^  Hunt  Lustre  m^ 
metallia  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish-brown  or  pmpliv 
brown.    Fracture  conchddaL    Not  magnetic,  or  only  feebly  sa 
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rbe  crystals  are  Bometimes  imbedded  in  the  massiye  Besqnioxyd.  They  are  distingaished  from 
gnetite  by  the  red  streak,  and  very  feeble,  if  any,  action  on  the  magnetic  needle, 
^ound  nt  the  localities  mentioned ;  also  in  Vermont  at  Chittenden ;  in  the  Karquette  iron  region 
ith  of  li.  &;xpeTior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
inite;  Baas  lake,  Canada  West;  at  Monroe,  N.  T.,  in  a  rock  containing  quartz,  feldspar,  and 
r&bleiide,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  Schonberg,  in  granite, 
the  martlte  of  Monroe  contains  some  ^e,  Brush.  The  octahedral  crystals  from  Odttenden,  Yt, 
wording  to  D.  Olxnstead,  are  part  true  mag^netite,  with  a  black  powder ;  part  give  a  shghtly  red- 
)h  streak,  with  little  ^e ;  and  part  give  a  red  powder  and  contain  no  ^e. 
'VThether  the  cryst^s  of  martite  are  original  crystals  or  pseudomorphs  is  still  questioned ;  but 
e  latter  seems  to  be  the  most  probable  view.  Pseudomorphism  after  magrnetite  would  imply 
at  the  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe'  0^,  and  has  been  changed 
the  seaquiozyd,  Fe'  O*,  by  an  addition  of  oxygen.  Bammolsberg  found  1  '83— 2*:hO  p.  c.  of  prot- 
Eyd  of  iron  in  tlie  Bra^  cirstals.  The  octahedrons  from  the  fumeroles  of  Vesuvius  afforded 
ammelsberg  (Mill.  Ch.,  159)  Fe  92*91,  ^e  6*17,  iig  0*82—99  90.  The  crystals  from  Frassem, 
rsnce,  contain  0-2  p.  a  of  sulphur,  whidi  suggests  that  these  may  be  pseudomorphs  after  pyrite, 

81.  MBNACOAMITII.    Specular  Iron  pt,  Eisensand  pt.,  of  last  cent.    Menachanite  (fr. 

Cornwall)  Wnu  McOregar^  J.  de  Fhys.,  72,  162,  1791,  Crell's  Ann.,  1791,  and  Kirwan's  Min., 

\196  (making  it  to  consist  of  iron  and  an  ozyd  of  a  probably  new  metal).    Eisenhaltige 

ritanerae,  Menakanit  (fr.  Comw.)  Klapr.,  Beitr.,  IL  226;  (fr.  Aschaffenberg)  ib.,  232,  235,  1797. 

Tltane  oxyd^  ferrifdre  J7.,  Ti.,  1801.    Manaken  Karst^  Tab.,  74,  1808.    Titaneisenstein,  Titan- 

eisen,  GervL    Titanic  or  Titaniferous  Iron.    Crichtonite  (spelt  Craitonite)  JBoum.,  Cat,  480, 

1813.    Axotomes  Eisenens  (fr.  Oastein)  MoJis^  Grundr.,  il  462,  1824.=Klbdelophan  v.  Kab.^ 

Schweig.  J.,  bdv.  1832.    Iknenit  (fr.  L.  Dmen)  A,  T.  Kupfer,  Kastn.  Arch.,  z.  1,  1827.    Mohsite 

(fr.  DanphlnS)  Levy,  PhiL  Mag.,  i  221,  1827.     Hystatisches  Eisenerz,  Hystatite  (fr.  Arendal), 

Breah..XHb^  64,  1830,  Char.,  236,  1832.    Basanomelan  (fr.  St  (3othard,=Eisenrose)  v,  Kdb^ 

Gmsdr^  318,  1838.     Washlngtonite  (fr.  Conn.)  Shep.,  Am.  J.  Sci.,  xliii.  364,  1842.     Titaniofer- 

Tite  Chapm^  Min^  1843.    Paracolumbite  (fr.  Taunton)  8?up„  ib.,  II.  zii.  209,  1861. 

Khombohedral ;  tetartohedral  to  the  hexagonal  type.    H  A  -B=85°  40' 

-S6^  10',  Se*'  5',  Kose  and  Descloizeanx,  85°  59'  Mohs.    Observed  planes : 

rhombohedrons.  |,  l(i?),  -5,  -|,  -2,  -i;   pyra- 
^^  mids,  |-2,  ^2,  -y-2,  which  are  hemihedral :  also 

/,  t-2,  0.  Angles  nearly  as  in  hematite :  0  A  jR 
=122°  23',  and  H  A  f  2=154°  0'  when  if  A  5= 
86°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  duo  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
fJe  O;  Bometlmes  producing,  when  repeated,  a 
form  resembling  f.  144.     Often  in  thin  plates  or 

laminae;  in  loose  grains  as  sand. 
H.=5— 6.    G.=4'5— 5.    Lustre  submetallic.    Color  iron-black.    Streak 

rabmetalUc,  powder  black  to  brownish-red.     Opaque.     Fracture  conchoi- 

dal.    Influences  slightly  the  magnetic  needle. 

J^IS  Var^Ti,  Pe)'  0*  (or  hematite,  with  part  of  the  iron  replaced  by  titanium),  the  pro 
^^^  oCTi  to  Ffe  Taiying.  Rammelaberg  writes  the  formula  tefi+n  Pe,  which  is  equivalent 
^It  Fe+4^Ti)*  0'4-A  Fe*  C,  the  Fe*  0*  being  in  yarying  proportions.  Sometimes  also  contain- 
"^,J*P»sia  or  manganese,  whence  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)'  0". 

lue  nrieties  reoognized  arise  mainly  from  the  proportions  of  iron  to  titanium.  They  have 
^f^^fd  as  follows,  ooQunendng  with  that  containing  the  most  titanium.  No  satisfactory 
^f™j>«tinctiona  have  yet  been  made  out : 

i^*  ^Undcphane.  About  30  p.  a  titanium  (anal.  1).  In  crystals,  but  usually  massive,  or  in  thia 
^i*5  «  ^ -R=86"  59' ;  >G.=4-661,  tr.  Gtotein,  Mohs;  4-723— 4-736,  ib.,  Breith. 

^  ^JnehkmUe.   Oomposiitioii  essentially  like  that  of  the  preceding  (an<U.  2  and  28).    In  acutf 
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rhombohednms,  with  basal  deaTsge;  i?Ai?=86"  62f ;  ^  A -6=61°  2*7' ;  a.  =4-79, 
Orifitophe  (origiDal);  4*689,  aame  compound  from  Ingelsberg,  Bamm.  (aoaL  23);  Instre  bii^ 

3.  IlmenUe.    26—30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  oonl 
aeaquiozyd  of  iron  (anal.  3-6,  27).    Crjetallized  and  massiye;  BAB^Bb"  43';  G.=4' 
IhDen  Mts.  (original),  Breith ;  4*81-^*873,  ib.,  Bamm.    For  same  compound  fr.  Egc»rsiiiid, 
—4*791,  Bamm.;  Ar.  S^geroe  4*701. 

4.  MenaccanUe,    About  26  p.  c.  of  titanium,  and  with  more  Besquiozjd  of  lion  tbm 
preceding  (anal.  7-10,  v8,  29).    Massiye,  and  in  grains  or  as  a  sand  (Bisensand).     0.=4T- 
fir.  near  Menaccan,  Cornwall  (orig.).     Similar  compound  from  laerwieee,  4*67 6—4*7 62, 
(Jsezine?) 

6.  ffyaiaiOe.    15—20  p.  a  titanium,  and  much  Fe  (anaL  11-14).    i?Ai?=86'*  10';  G.: 
Arendal  (orig.).     WashingtoniU  belonigs  here  (anaL  13,  U.  SO).    Occurs  in  large  tabular 
dull  crystals ;  B  A  i?=86**  approximately ;  G.=4-963,  ft.  Westerly,  B.  L,  and  6-016|  fr» 
Ct  (orig.),  Shepard;  for  latter,  4*986,  Biamm. 

6.  UddevaUUe  D.    About  10  p.  &  titanium  and  70  p.  a  of  Pe  (anal  16).    The  Aacfaaffe 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=4*78. 

7.  Basanomdan  {Eisenrose  of  the  Alps).    6  to  8  p.  c.  Ti,  and  76  to  83  of  Fe  (floaL  17)l 
4*96—6*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematUe.    Containing  less  than  3  p.  c.  of  titanium  (anaL  35). 

9.  Magnesian  Menaccanite;  Ficrotamie  D.    Contains  10tol5p.aof  magnesia,  ana).  24 ; 
(t*e,  Mg)  1H ;  G.=4'293 — 4 -SIS.    Kamed  from  ncp'ic,  hiUer^  in  allusion  to  the  magDesia. 

The  Mohsite  is  of  uncertain  locality  and  composition.    The  occurring  rhombohedion 
angle  73°  46'  (Leyy);  crystals  tabular;  in  twins;  no  deayage  obsenrable. 

The  loose  Iron-sand  of  Iserwiese,  called  iaerine^  is  in  part,  at  least,  in  isometric 
and  the  trappiechea  Eiaenerz,  Breith.,  is  similar.    See  Isebimb  beyond. 

Paraeolumbite  is  an  iron-black  mineral  from  1  m.  S.W.  of  Taunton,  Mass.,  haying  H.  al 
PIsani  has  preyed  it  to  be  of  this  species.    He  found  G. =4*363,  H.  4*6. 

Analyses :  1,  y.  EobeU  (Schw.J.,  Iziy.  59,  246);  2,  Marignac  (Ann.  Ch.  Fhys.,  IIL  ziT.  50):  I 
Mosarder  (Ak.  H.  Stockh.,  1829,  220,  Pogg.,  xix.  211);  6,  Delesse  (Th^e  sur  I'empL  deji 
eta,  p.  46);  6,  H  Bose  (Pogg.,  UL  163) ;  7,  y.  KobeU  (L  c.) ;  8-12,  Mosander  (L  c) ;  13, 
(This  Min.,  2d  edit,  527);  1^  Marignac  (L  c.);  15,  Plantamour  (J.  pr.  Ch.,  xxiy.  802);  16-11 
EobeU  (La);  19,  T.  a  Hunt  (Bep.  G.  Can.,  1849,  1860,  105,  and  1863.  601);  20,  J.  U\ 
(Jahrb.,  1869,  775);  21,  22,  Damour  (Ann.  Ch.  Phys.,  U.  445);  23-35,  Bammelsberg  (Pogg. 
^<»7,  andMin.  Ch.,  406): 
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6.  "  " 

6.  Egersund  ** 

7.  "  Menace, 
8. 
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48-24 

42*57 
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25*28 

22*21 

16*66 

14-16 

12*67 

10*0 

48*60 

61*60 

67*09 

48*14 


^.  gr. 

28.  Ingelsberg  4*689 

24w  Warwick,  N.  Y.  4*318,  4*298 
25.  Ihnen  Mts.  4*81,  4-878 

26  Egersund  4*744,  4-791 


4-25 
1*20 
10-74 
14*71 
40*7 
42*70 
28-66 
23*21 
26-93 
29*16 
53*01 
58*51 
51-84 
59*07 
71-26 
75-00 
82-49 
88*6 
10*42 
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46-6a 
37-86 
36-37 
14-1 
13*57 
27-91 
29*27 
29-04 
27-23 
19*91 
18*90 
22*86 
18*72 
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10*04 
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1*5 
87*06 
41-79 
42-11 
6<)-17 


¥i       Fe 
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An 
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%      Ca 


0-21 


1-14 
0-60 


1-22 
1-94 
2*30 
0*68 
1*10 


3-60 


0-80 
1-69 

*e 

S8-30 
26*82 
36-52 
39-83 


-=100KobelL 

=100  Marignac. 

=99*39  Mosander. 

0*25,  €r  0*38,  Si  2-8o=I00:] 
0-6.  Sn  0*5,  Pb  0-2=:101*4  '^ 

=  100  Bose. 

-=99*81  KobelL 

0*50,  ^r  0*33,  Si  l-65=»8-75 
0-49,yt,^0-|>8,  SiO*07=99*lf 
0-90,  ^0*12,  mo  81=9913^ 
0*83,  Sil-l7  =  »'29  1C  , 
0-86,  <Sr  0-44,  giI-88=  100-28 
=99*98  Kei^all. 

-=100  Mari^ac. 

%  F,  Si  losF  1-87  PlantasBl 

•=100  Eol^ 

-=100  ~  *    " 

-=100  K( 
..-^=99*68  Aunt 
0-30,  »1,  SiJf47=100-16  MBE* 
=100 

.=100 


)ur. 


l:» 
1:« 

1:1 
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Batia 


Sp.gr.          fi 

9e 

*e 

ftn 

Ag 

*eTi 

:9f 

27.  KngerOe 

4-701          46-92 

11-48 

39-82 

1*22=99-60 

9  : 

;  1 

28.  laerwiese 

4-762           37-13 

.  28-40 

29*20 

8-01 

2-97=100-71 

8  : 

'  1 

29.          " 

4-676          42-20 

23-36 

80-67 

1-74 

1-67  =  99*44 

8  : 

1 

3a  Litchfleld,  Gt 

4-986           23-72 

68-71 

22*39 

0*26 

0-60=100*57 

:  ) 

31.  Eisenach 

6-060           16*20 

69-91 

12-60 

0-77 

0-56=100  03 

2 

32.  Snaram 

4-948           10-02 

77-17 

8-52 

1-33,  £l  1*46=98-60 

4 

88.  Binnen  Yal 

6-127,  6-160(})  9-18 

81*92 

8-60 

— <— 

=99*70 

4 

34.  St  Oothard 

6-187,  5-209       9-10 

88-41 

7*68 

0-44 

tr.  =100-68 

:  4 

35.  Kngeroe 

6-2406           8-55 

98-63 

2-26 

=100-44 

:  18 

With  the  analysea  28  to  85  the  ratio  of  ^e  ¥i  to  9e  ia  giren  in  the  last  column,  from  Rammelsberg, 
who  writes  the  fonnula  for  23,  24,  ^e  ¥i ;  for  26,  6  ^e  Iti  +  9e ;  for  26,  9  ^e  ti+l^e,  and  so  on 
Bat  calcolatiDg  the  ratio  between  the  metals  oombined  and  the  oxygen,  for  these  same  analyses, 
*ve  hare: 
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Oxygen. 
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Oxygen. 

Batio. 

23. 

21*77 

82-11 

1 

1-48 

AnaL  30. 

20-62 

80-80 

1  :  1*60 

24. 

22*71 

84-64 

:  1-62 

«*     31. 

20-29 

30*62 

1  :  1-61 

26. 

20-67 

31-66 

:  1-60 

"     32. 
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30-29 
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26. 

20-09 

32-11 

:  1*60 

"     83. 
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8014 
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27. 
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31-48 

1*58 

"     84. 

20*23 

30-41 

1  :  1*60 

2a 

21-17 

81-67 

1-60 

"     36. 

20-13 

30-22 

I  i  1-60 

29. 

20*62 

81*64 

.  1-64 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2: 3,  which  shows  still  better 
that  they  correspond  with  the  general  formola  B*  0".  Analyses  1  to  22  afford  this  same  ratio  and 
formala.  Bose  made  the  formula  m¥i-f  n  Fe,  assuming  that  tlie  ^e  obtained  in  the  analyses 
arose  firom  the  oxydation  of  a  supposed  titanic  oxyd  (II*  0")  at  the  expense  of  the  Fe.  This 
▼lew  is  not  sustained,  since  it  has  been  proyed  that  the  l*e  exists  as  such  in  the  ore. 

For  o^her  analyses:  tr.  Harzburg  in  Oabbro,  Strong,  B.  H.  Ztg.,  xxiil  65 ;  tr.  Cape  do  Yerd 
lalei^  Silya,  0.  B.,  Ixr.  1867;  tr.  L6bauer  Berg,  E.  Galberla,  Ber.  Iris  Dresd.,  1866,  136. 

Faraeolwmbiie  afforded  Pisnni  ¥i  35*66,  Fe  3*48,  ^e  39*08,  A  gl-94,  Ca  206,  Si  and  insoluble 
matters  10-66,  iScl  7*66  (Am.  J.  Sd.,  11  xxxviL  369).  It  is  so  mixed  with  the  gangue  that  it  is  ex* 
tremely  difficult  to  obtain  it  pure.  A  menaocsnite  found  at  Biyam&ki,  Finland,  contains  some  colum- 
bic  add  replacing  part  of  the  titanic  (Fogg.,  cxxlL  615). 

Pyr.,  vtc* — B.B.  infhsible  in  0  F.  although  slightly  rounded  on  the  edges  in  B.F.  With  borax 
and  salt  of  phosphorus  reacts  for  iron  in  O.F.,  and  with  the  latter  dux  assumes  a  more  or  less  in- 
tense brownish-red  color  in  B.F. ;  this  treated  with  tin  on  charcoal  changes  to  a  violet-red  color 
whrn  the  amount  of  titanium  is  not  too  smaU.  The  pulyerised  mineral,  heated  with  muriatic  add, 
is  slowly  dissolved  to  a  yellow  solution,  which,  filtered  fVom  the  undeoomposed  mineral  and  boiled 
with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color.  Docomposed  by  fusion  with 
bisidphate  of  soda  or  potash. 

Oba. — ^The  prindpal  European  localities  of  this  spedes  have  been  enumerated  above.  One  of 
the  most  remarkable  is  at  Krageroe,  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  which 
sometimes  afford  crystals  weighing  over  1 6  pounds.  Fine  crystals,  sometimes  an  inch  in  diameter, 
oocnr  in  Warwidc,  Amity,  and  Monroe,  Orange  Co.,  N.  Y.,  imbedded  in  serpentine  and  white  lime- 
stone, and  associated  with  spinel,  chondrodite,  rutUe,  etc. ;  also  4  m.  west  of  Edenville,  and  near 
Gkroenwood  fnmace  with  spinel  and  chondrodite ;  also  at  Chester  and  South  Boyalston,  Mass. 
Yast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St  Paul  in  Canada,  in  syenite ;  one  bed,  90  feet 
t^ldc,  ooutinnes  on  in  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seignory  of  St 
Frands,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentine ;  G. =4*56— 4*66;  also 
with  labmdorite  at  OhAteau  Bicher.    Grains  are  found  in  the  gold  sand  of  California. 

181  A.  ISEBrrs.  (Titaneiseustein  pt,  Magnetischer  Eisen-^nd  pt,  Wem.  Iserin  (fr.  Iser) 
Wem^  Letstes  Min.,  26,  62,  1817,  Hoflfkn.  Min.,  iv.  268,  1817.  Oktaedrirches  Titaneisen-Oxyd 
Wem.  Iserin  Breith.^  Char.,  61,  1820.  Hoxaedrisches  Eisen-Ens  Mohs,  Min.,  436,  1839.)  Iserite 
is  sapposed  to  be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphons.  Forms  like  f. 
2,  5,  6,  8. 

Analyses:  1,  Bammelsberg  (Min.  Ch.,  419);  2,  v.  Hauer  (Ber.  Ak.  Wien,  xix.  360) ;  8^  Edwards 
(Bep.  Brit  Assoc,  1866);  4,  Yogel  and  Bischauor  (Jahresb.,  1866,  840): 

67-19        15*67         26*00 


1.  Iserwiese 

2.  Flattansee,  Hong: 
8.  Mersey 

4  Sflberbeig 


80*71 
18-20 
18-68 


49-93 
43-08 
63-00 
10 


Mg 

1*94=100-60  Bamm. 
18-88        3-79=103*31  Hauer. 
31-10,  %  8-62,  §i4*02=99-(»2  Edwards. 
1779       =99*82  Y.  A  B. 
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The  locality  of  Iserwiese  gave  the  name  to  this  mixieraL  The  Qtanic  iron-sand  is  parC; 
octaliedrol  forms,  and  this  portion,  if  not  all,  is  tho  iserine.  Yet  it  is  stUl  doubted  ^'^hetli-^^  j 
otahedrons  are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrona  \iitli  tru 
apices,  and  therefore  true  ilmenite.  The  Iserwiese  crystals,  as  analyzed  by  Raromelsberg  > 
l}t  Sn^e  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxjgvn 
the  formula  R'  0'  requires,  and  is  still  Airther  remote  from  that  of  magnetite.  The  ore  freo. 
Fok,  on  the  Platensee,  as  analyzed  by  v.  Hauer  (anal.  2),  affords  the  general  formula  (Fe,  Tlf 
+  Fe*0»,  equivalent  to  FeO  TiO*i-Fe»0"  (or  ^e  ti  +  Fe).  G.=4-8n.  The  grains  wt« 
part  octahedrons,  and  some  with  truncated  angles. 

The  sand  on  the  Mersey  comes  from  the  shores  nearly  opposite  Idyerpool,  and  is  mixed 
magnetite.    This  is  indicated  in  the  analysis,  which  affordis  the  formula  3  Fe  0,  H  O*  (or  $  t 
Ti)^  0*)  +  6  I'e  Fe  (or  5  of  magnetite).    Minute  octahedrons  occur  at  Ballycrogan,  Mull  of  Cm?!; 
Sand  fV'om  Muggelsee,  near  Berlin,  having  G.=5*076,  afforded  Rammelsberg  a  similar  com 
tSon,  but  with  only  6*20  p.  c  fx,  it  giving  him  the  formula  Fe  0  Ti  0^  +  6  of  magnetite.      It  i? 
stated  that  this  sand  is  octahedral.    The  ore  from  Silberberg,  near  Bodenmais,  in  Bavaria,  cc- 
sponds  nearly  to  4|  (Fe,  Ti)'  0'4-8  Fe'  0*,  and  therefore  romes  under  the  general  formuLi  B' 

Waltershausen  has  obtained  from  octahedral  crystals  of  an  iron-sand  from  Etna  ( Vulk.  G 
121),  having  G.=4*43,  fi  12*38  and  Fe  92'18=104'56.    The  analysis  needs  repetition,     A 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giTingti 
ratio  1  :  1*25  between  the  metals  and  oxygen.    See  under  Magxetits. 

Isenne  ii  reported  also  from  Bohemia,  Saxony,  Calabria^  Puy-de-Dome  in  Francs. 

182.  FSROFBKITZI.    Perowskit  G.  Rose,  Pogg.,  zlviiL  568,  1839,  Beis.  UtaL,  IL  12& 

Isometric,  Eose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  0,  i 
1,  2,  i-f ,  «-f ,  i-f ,  2-2^  3-3,  2-|,  |-f .  Habit  cubic ;  f.  1, 5, 16  ;  also  17,  excep 
that  the  planes  are  i-f.  Ehombohedral,  Descl.  (fr.  Zermatt) ;  with  Hf^l 
nearly  90°.  Perhaps  dimorphous.  Cleavage :  parallel  to  the  cubic,  u 
rhombohedral ;  faces  rather  perfect. 

H.=5-5.  G.=4-017,  fr.Achmatovsk;  4-03— 4-039,  fr.  Zermatt,  DamoTu-^ 
4*02,  fr.  Schelingen,  Seneca.  Lustre  metallic — adamantine ;  color  pak 
yellow,  honev-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  in»ii 
black ;  streat  colorless,  grayish.     Transparent  to  opaque. 

Oomp^Ca+Ti)  0*=R'  0'=Titamc acid 69*4,  lime40'6=100.  Analyses:  1,  Jaoobson (Pope 
izii.  696);  2,  Brooks  (ib.);  3,  4,  F.  Seneca  (Ann.  Ch.  Pharm.,  dv.  371);  6,  Damour  (Ann,  d.  M. 
V.  ¥1512): 

ti         Ca        te 

1.  Achmatovsk,  blade         68*96    39*20    2*06    l^g,  An  fr.=:l00'22  Jaoobson. 

2.  "  hroum        69*00    36*76    4*79  "     0*11— 100*07  Brooka. 

3.  Scbelingen,  l>lack  68*95    35*69    6*23=100*87  Seneca. 

4.  "  "  69*80    35*94    6*99=101*23  Seneca. 
6.  Zermatt,  ve22(H(;         (})  59*23    39*92     1*14=100*29  Damour. 

Pyr^  etc. — ^In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.F.  dissolT» 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling;  in  R.F.  the  bet^ 
changes  to  grayish-green,  and  on  cooling  assumes  a  yiolet-blue  color.  Entirely  decomposed  bj 
boiling  sulphuric  add. 

Obs. — Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  cnrstil- 
lizea  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural;  s< 
Schelingen  in  the  Eaisersthal,  in  white  or  yellowish  granular  limestone,  with  mica,  magnetite,  u-i 
pyrochbre ;  in  the  valley  of  Zermatt,  near  the  Undelen  glacier,  where  crystalline  masses  occor, 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  cakt 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet^  idocrase,  sphenc,  otcca, 
corundum,  rutile,  titanic  iron,  serpentine,  etc ;  at  Wildkreuzjoch,  between  Pfitsch  and  Pfimden 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0,  i 
ir}^  3-3,  -i-^,  i'^.    Also  in  black  oubo-octahedrons  at  Misignet  Cove,  Arkansas  (Sbepard). 

Named  after  v.  Perofski  of  St  Petersburg. 

On  cryst,  see  G.  Rose,  L  c. ;  Kokscharo^  MfaL  Russl,  L  197 ;  Hessenberg,  Min.  Not,  iv.  ^ 
Desdoizcaux  Ann.  d.  M.,  V.  ziv.  417.  If  the  forms  were  all  Isometric,  they  would  still  be  6()t^ 
isomorphous  with  the  rhombohedron  of  hematite. 

Artif. — ^Formed  in  crystals  by  making  Ume  to  act  at  a  hi^^  temperature  on  silicate  of  tituun* 
(Ebehnen). 
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3,  COMPOUNDS  OF  PEOTOXTDS  AKD  SESQUIOXYDB. 

183.  SPINllZfa 

liometric.    Observed  planes :  1,7^  (7,  2,  3-3.    Habit  ^^^ 

octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
times convex.  Cleavage:  octahedral.  Twins:  £  50; 
composition-face  1. 

BL=8.  Q.=3-5-4-l;  3-523,  Haidinger;  3-575,  red 
spinel.  Lnstre  vitreons ;  splendent — nearly  dnll.  Color 
red  of  various  shades,  passing  into  blue,  green,  yellow, 
brown  and  black;  occasionslly  almost  white.  Streak 
white.  Transparent — nearly  opaque.  Fracture  con- 
choidal. 

Oomp.,  VftTtf— Oondsts  of  alamina  and  magnesia,  "i/lg  Si,  with  more  or  less  of  the  magnesia 
(Mg)  xmoaXiy  replaced  bj  protozyd  of  iron  (Pe%  and  sometimes  also  in  part  by  lime  (Ca),  protozyd 
of  maxiganese  <Mn);  and  the  alamina  in  part  by  sesquioxyd  of  iron  (Fe).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  £2er> 
cynUt  and  Gahniie.    Mg  Sl= Alamina  7  2,  magnesia  28 = 1 00. 

Yar.  1.  Ruby,  or  Magnena  SpineL  'AvBpa^  pt,  'AvSpaKu  vt/il  MrXirroy,  TVieophr.  Carbuncoloa 
pt,  Lychnis  pt.  [rest  ruby  sapphire],  PlifL,  zzxvii.  25,  29.    SpineUa,  Oarbunculus  pt,  Kubinua 


BaJ 


t,  Garb,  ruber  parvus,  =  Gtem.  Spinel,  Ballagius  (a  pallido  colore  videtur  appoIla8se),  =  (7«mk 
Has,  Lychnis, =00rm.  Gklblichter  Rubin,  Agric^  Foss.,  293,  Interpr.,  463,  1546.  Rubin  ori- 
entales  octacdrid,  sea  octo  hedris  comprehensi,  quae  modo  triangula  sunt,  modo  trapezia,  aliquan- 
do  hedna  oblongs  angulos  solidos  occupant,  etc.,  Oappeler,  Prod.  CrystaUogr.  Lucerne,  1723. 
Rnbinus  pt  (Spinell,  Ballas,  RubicelleX  Wall,  Mm.,  1 15,  1447.  Rubis  spinelle  octaedre  (Spinelle, 
Baiais),  de  LtiUk,  Grist.,  ii.  224,  1783  [by  de  L.  first  made  distinct  in  species  from  Ruby  Sapphirel 
— Clear  red  or  reddish ;  transparent  to  translucent ;  sometimes  sabtranslucent  G.=3*52— 8*5$ 
Composition  Mg  ^  with  little  or  no  ]^e,  and  sometimes  ozyd  of  chrome  as  a  source  of  the  rod 
color. 

Varieties  are  denominated  at  follows :  (a)  Spind'Ruby,  deep-red ;  (5)  BcUaa-Ruby,  rose-red ;  (e) 
RubiodUf  yellow^  or  orange-red ;  (d)  Almandine^  yiolet 

2.  CfeytoiMte,  OT  Iroji^Magnesia  SjdneL  Ceylanite  (fr.  the  French  spelling  of  Oeylon)  DetameGu,  J. 
de  Fhys.,  xUL  2S,  1793.  Zeylanit  KarsL,  Tab.,  28,  72,  1800.  Pleonaste  A,  Tr.,  1801.  Oeylonit 
Bamm,  Gandtte  (fr.  Gandy,  Geylon)  JSemm.— Color  dark-green,  brown  to  black,  mostly  opaque  or 
nearly  so;  a=3-5— 8*6.   Composition  (ftg,  te)  Si  or  (Mg,  Jfe)  (3tl,  3Pe). 

3.  Magnesia-LAme  Spirielt  Color  green.  From  analyses  of  specimens  of  green  spinel  frouk 
Franklin,  K.  J.,  and  Amity,  K.  Y.,  by  Thomson  (Min.  1214),  about  which  it  may  be  right  to  haY« 
doabts. 

4.  Ohkfroapinei,  or  Magneaia»Iron  SpineL  Ghlorospinel  (fV.  Slatoust)  0,  Boae,  Fogg.,  1.  (i6% 
1850.  (hkhmt  B.  de  Mdmi,  l88H.---Golor  grass-green,  owing  to  the  presence  of  copper;  0.= 
3*591—3-594.     Composition  Mg  (iHkl,  Pe),  the  iron  being  in  the  state  of  sesquioxyd. 

5.  PkotUe  Gharpentier,  J.  d.  M.,  xxzii  1812,  Qilb.  Ann.,  xlvii.,  205  Ckrome-'CeyUmilie.'^ 
Gonftans  over  7  p.  a  of  oxyd  of  ohrome,  and  has  the  formula  (lifg,  ^^o)  (M,  Po,  ^r).  Color  blade 
lustre  brilliant ;  G.  =4*08.  The  original  was  fh>m  a  rock  occurring  about  L.  Lherz|  called  Lkerto- 
liie  by  Dehunetherie  (T.  T.,  ii.  281,  1797),  and  earlier  described  by  Picot  de  la  Peyrouse  (Mem.  Ac. 
Toulouse,  ilL  410),  after  whom  picotUe  is  named,  the  constituents  of  which  rock  are  stated  by 
Deacloizeauz  (Mln.,  L  65)  to  be  chrysolite,  a  brown  infusible  pyroxene-mineral  related  to  hyper- 
sthene,  a  green  fusible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  of  picotHe, 

Analyses:   I,  2,  AJaich  (Fogg.,  xxiiL  305);  3,  Berzelius  (Gehlen's  J.,  tL  304);  4,  6,  Thom- 
son (Min.,  i.  214);    6,  G.  GmeUn  (Jahresb.,  iv.  156);  7-10,  Abich  (L  a);  11,  Abich  (Ak.  H, 
Stockh.,  1842,  6);  12,  Scheerer  (Fogg.,  Ixv.  294);    13,  Erdmann  (Ak.  H.,  Stockh.,  1848);  14 
Fisimi  (a  R,  IxiiL);  16  16,  H.  Rose  (Fogg.,  1,  662);  17,  Damour  (BulL  G.  Soc.,  IL  ziz.  41«) 
18,  Hilger  (Jahrb.  Min.,  1866,  399): 

1.  Getylon,  red 

2.  AJkffT,  Mm 

3.  *•         " 


M 

V^ 

te 

% 

Ca 

Si 

69-01 

0-71 

26-21 

2-02,  ^  M0=99-06  Ah. 

68-94 

3*49 

26-72 

2-26=  100-47  Abich. 

72-26 

4-26 

14-63 

6-48=96-62  B.  aDd  H. 
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4.  Franklin,  K.  X,  gnen 

6.  Amity,  N.  T. 

e.  Ceylon,  (%y2(m^ 

7.  Ural,  FleonasU 

8.  Monzoni, 

9.  Vesuvius, 

10.  Iserwiese, 

11.  Yesuyius, 

12.  Arendal, 

13.  Tunaberg, 
14  Auvergne,  " 
16.  Ural,  cfdoroapind 

16.  "  " 

17.  L.  Lhen,  PiooUie 
la  Hofheim, 


u 
u 
u 

41 
(C 
U 


It 


M 

73*»1 
61-79 
67-20 
66*27 
66*89 
67-46 
69-66 
62-84 
65-17 
62-96 
69*06 
64*13 
67-34 
66*34 
63-93 
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9e       ^e     lilg        Oa        Si 


6    5 


11*40 


24-60 
3-86 


13*63 
17*87 
18-24 
17*68 
23*61 
25*94 
17*70 
24-87 
17*65 
13  03 
17-20 
26-77 
27-49 
10*18 
23*69 


7*42 
10*66 


6-62 


027 


1-98, 


=99*98  Thoaiflcm. 
CaC  2-80,  fi  0-98=  99« 
=99*11  Gmelizi. 
=99-32  Abich. 
=99-80  Abidi. 
=100-86  Abi<di. 
=99*17  Abidu 
=99*66  AbSch. 

An  2*71=98-96  a 
=99*44  Erdmaim. 
=100-68  FiBani. 
Cu  0*27=100-14 
Ou  0*62=100-22 

Sr  7*90=100 

€r  7*23=100  TTIIger. 


Pyr^  eto. — B.B.  alone  infbaible;  red  variety  changes  to  brown,  and  even  blac^  and  oprnq 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  oolorieBa, 
at  last  resumes  the  red  color.    Slowly  soluble  in  borax,  more  readily  in  salt  of  phoaplionifi, 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.     The 
varieties  give  reaclions  for  iron  with  the  fluxes.   Soluble  with  difQcnlty  in  concentrated,  sul 
add.    Decomposed  by  Aision  with  bisulphate  of  soda  or  potash. 

Obs. — Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentiiie^  gziet^ 
and  allied  rocks.    It  also  occupies  the  cavities  of  masses  ejected  ftx)m  some  volcanoea. 

In  Ceylon,  in  Siam,  and  other  eastern  couDtries,  it  occurs  of  beautiful  colors,  as  rcdled  peUii 
m  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylon.  At  Aker,  in  Sweden^  d 
found  a  pale-blue  and  pearl-gray  variety  in  limestone.  Small  black  splendent  dystals  occur  io 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase;  also  in  compact  gehkniia 
at  Monzoni,  in  the  Fassa  valley. 

From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular  liQ^ 
stone  and  serpentine,  in  which  localities  of  spinel  abound.    At  Amity  cryetids  are  occasionally  H 
in.  in  diameter ;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  three  pieces,  and  ooatiuu 
oavitiee  studded  witli  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  i€4 
along  with  chondrodite  and  other  minerals.    A  mile  S.W.  of  Amity,  on  J.  Layton'a  farm,  is  t 
remarkable  locality;  also  on  W.  Baynor's  farm,  a  mile  N. ;  another  half  mile  N.  iffardlng  grayish 
red  octahedrons ;  and  others  to  the  south.    Localities  are  numerous  about  Warwick,  and  also  a 
Monroe  and  Cornwall,  thoc^h  less  favorable  for  exploration  than  those  at  Amity  (form  1,  al£0  1, 
t^  3-3,  f.  147).    Franklin,  Js,  J.,  affords  crystals  of  various  shades  of  bla<dc,  blue,  green,  and  red 
which  are  sometimes  transparent,  and  a  bluish-ffreen  ceylonite  variety  here,  has  the  lustre  ^ 
polished  steel ;  Newton,  K.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  anJ 
rutile ;  at  Byram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Spiiu, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.    Light-blue  spinels  occur  sparingly  in  liooe* 
stone  in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  (toc- 
vemeur,  2  m.  N.  and  f  m.  W.  of  SomerviUe,  St.  Lawrence  Co. ;  green,  blue,  and  occaaionaUy  rec 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Qielmsford,  and  Littleton,  UsAi. 
Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudoroorphs,  consisting  partly  of  steatite 
or  serpentine.    Good  blade  spinel  is  found  in  Burgess,  Canada  West;  blue  with  dintom'te  ii 
Daillebout,  a  K 

Alt— Observed  altered  to  steatite,  serpentine,  v51knerite,  mica. 

Arti£— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  borado  9cd 
and  also,  f^r  red  spinel,  some  oxyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebelmen) ;  by  nsing  fluoridj 
of  aluminum  and  magnesium  and  boracic  acid,  with  heat  (Deville  &  Garon) ;  by  action  of  ohloru) 
of  aluminum  in  vapor  on  magnesia  (Daubr^). 

184.  HBROYNITB.    Hercynit  F.  £  Zippe,  Min.  Bdhm.,  1839     Herdnite  bad  or<ho9r>    !"■ 

Spinel 


Iflometric.    Occurs  massiye,  fine  granular. 
H.=7*5— 8.    G.=3*91— 3-95.    Lnstre  vitreous,  eztemallj  dulL 
black.   Streak  dark  grayish-green  to  leek-green.    Opaque. 
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Oomp. — te  2l=Aluimxia  (8*9,  oxyd  of  iron  41*1  =100.  AnalysiB  by  B.  Quadrat  (Ann  Gh 
Phaim,  It.  361) : 

21  61*17        Ug  2*92        tB  35-67=99-70. 

Pjr^  etc. — B.B.  infusible.    The  heated  powder  beoomes  briok-red,  and  gives  iron  reactiaoa 
With  soda  ftises  only  imperfectlj  to  an  olive-green  mane. 
Obs.— From  Bonsberi^  at  the  eastern  foot  of  the  Bdhmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Forest,  Sitva  EBreynia  (Plin.,  !▼.  26,  28). 

186.  OABNTTB.  Zino^phieL  Automolite  (fV.  Fahlun)  Eheberg^  Af  h.,  i  84,  1806.  Oahnlt  v 
MoU,  Efem.,  ill  78,  1807.  SpmeUe  Zinoifi&re  A,  Tabl,  67,  99,  1809.  Dysluite  (fir.  Sterling. 
N.  J.)  KMting,  J.  Ac:  N.  ScL,  Fhilad.,  ii.  287, 1821 ;  Sh^,  Min.,  L  158, 1832, 11. 1 76, 1886 ;  Thank 
jon,  IGn.,  L  220,  1886.  Ereittonite  v.  Kob^  J.  pr.  Oh.,  zUt.,  99,  1848.  Spinellus  superiua  JSlvOA^ 
Handh.,  623,  1847. 

iBometric.    In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H.=7'6— 8.  G.=4— 4*6.  Lustre  vitreous,  or  somewhat  greasy.  Oolor 
dark  green,  grayish-^reen,  deep  leek-green,  greenish-black,  bluish,  blade, 
yeUowish,  or  grajish-brown  ;  streak  grayish.    Subtranslucent  to  opaque. 

Oompi,  Vmr.—Za  Si,  with  little  or  no  magnesia.  The  oi^d  of  lino  sometimes  replaced  in 
SBull  put  hy  protozyd  of  manganese  or  of  iron  (An,  j'e),  and  the  alumina  in  part  by  sesquiozyd 
of  iron  (9e).    2n  Sl=:Alumina  61*8,  ozyd  of  sine  38*7= 100. 

Yar.  1.  AtUamoiiU,  or  Zine  Gahnite,  2n  ^  with  sometimes  a  little  iron.  0.= 4*1— 4*6.  Oolors 
as  above  giveiL 

2.  DyMle^  or  Zinc-Manffones&'Iron  OahaUe,  Gomposition  (2n,  t^  An)  (£L  9e).  Oolor  yel« 
lowish-brown  or  grayish-brown.    G.=4— 4-6.    Form  the  octahedron,  or  the  same  with  trunoirted 

3.  JtrvittbiMtifs,  or  Zinc-Iron  OnLknUe.  Composition  (2d,  Fe^  Ifg)  (^  Fe).  Occurs  in  crystals, 
and  granular  massive.  H.=7— 8.  O.  =4 '48—4*89.  Color  velvet  to  greenish-black;  powder 
gray^-green.     Opaque. 

Analyses:  1,  Ekeberg  (Gehlen's  K  J.,  v.  418);  2,  8,  Abich  (Ak.  H.  Stodch.,  1842,  6);  4,  F.  A. 
Genth  (Am.  J.  Sd.,  IL  zzzili.  196);  5,  Thomson  (Min.,  L  221);  6,  v.  Kobell  (L  c.): 


Si     Fe       j*e      Ag     Ikln       2n      Si 

1.  Fahlun,     AtOimMe    6000    9*25 *-.      24*25    4'76=98'26  B. 

2.  "  ••  6614     5*86    6-26       W,       30*02     3  84=100*10  A, 

3.  FranUin,  N.  J.  "  6709   4*56    2*22      (r.      34*80     1*22=9938  A. 

4.  Canton  mine       "          63*37     6*68     3*01    8*22    0*20     30*27     2*87,  Ou  1*28=100*36  0. 
6.  Sterling,  N.  «r,  DuaL    30*49  41*93 7*60     1680    2*97,  ^  0*40  T. 

1  Bodenmais,  i&etflL        44*66  16*63    8*06     1*30     2400    InsoL  10=99*64 K. 

"PjY^  etc. — A  coating  of  ozyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
yyaL    Otherwise  like  spineL 

Obs. — AvJUmioiUe  is  found  at  Fahlun,  Sweden,  in  talcose  schist ;  at  Franklin,  K.  Jersey,  with 
franklinite  and  vrillemite ;  at  the  Canton  mine,  Gku  (of  the  form  1,  t) ;  DytHuik  at  Sterling,  N.  J. ; 
KreiUoniit  at  Bodenmais  in  Bavaria. 

Named  after  the  Swedish  chemist  Gahn.  The  name  AiUomaliiey  of  Ekeberg,  is  from  a»rtf/i9Ao(,  a 
deaerier^  aDudlng  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
suc^  an  idea  in  nature,  and  named  the  species  the  next  year  after  Qahn,  Uie  discoverer.  His 
name  is  here  applied  to  the  whole  group  of  zinc  spinels,  and  automoUte  retained  for  the  spedal 
variety  so  named. 

1 95.  MAONUTiTJU.  'Hpiff>«i«  \i^  (fr.  Heradea,  in  Lydia)  Or,  \KiBot\  vUnpov  ayovca,  Theophr, 
Kot  ftayriirif  XiBoi  [=Talo]  Tkeophr,  Mayyi);  AiSif  DiotooT^  T.  147.  llagncs,  Sideritis,  Heradion, 
PluLf  xxxvu  26;  Id.,  Germ,  Siegelstein  Agrie^  Fobs.,  248, 466.  (1)  Uinera  ferri  nigricans,  mag> 
neti  arnica,  (2)  ICagnet,  (3)  Jem  Sand,  WalL,  266,  262,  1746.  Minera  Ferri  aUractoria,  ICag* 
aeti  Oronttf  184,  1768.  Magnetischer  Eisenstein  (inoL  Eisensand)  Wem,  Magneteisenstein, 
ICagneteiMDeri,  Oerm,  Magnetic  Iron  Ore;  Octahedral  Iron  Ore.  Fer  oxydul^  K  OzydTdated 
Ikhl    Magnetite  ffaUL,  Handb.,  661,  1846. 
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Isometric  Obeerved  planes,  O,  1,  /,  *-3,  2,  3-S,  10- 
V-3.  Figs.  2  and  3,  common,  also  4,  5;  6,  7,  8,  7+8,  J 
ie  a  distorted  dodecahodron.    Cleavage :  octahedral,  pe 


Id  mict,  PetuiabDi7. 


AoluDskivfik. 

Dodecahedral  faces  comi 
allel  to  the  longer  diagon: 
like  f.  50;  also  in  dendi 
angles  of  60°  (f.  150),  indi 
parallel  to  a  dodecahedr; 
structure  granular — partit 
:  sometimes  impalpable. 
H.=5-5-6-5.      G.=A 
5-180,  crystals,  Kenngott,   and   5-27    after 
long  heating.    Lustre  metallic — submetallic 
Color  iron-Black;    streak  black.      Opaque; 
but  in  very  thin  dendrites  (f,  150)  in  mfoi 
_  _  ^       sometimes  transparent  or  nearly  eo  ;    and 

varying  from  almost  colorless  to  pale  smokv- 
brown  and  black.     Fracture  subcoDchoidal. 
Bhining.     Brittle.     Strongly  magnetic,  sometimes  possessing  polarity. 

Oomp.,  T»r.— ("e 3Pe=0iygBn  37fl,  Iron  78-4=100;  or  seaqnlo^  of  iron  68-97,  protoird 
31-oa=IOO.  The  iron  sometimes  replaced  in  amall  part  by  magnesia.  Also  sometimeH  titan^- 
ous.  E.  Sochting  obtained  from  the  mugcetite  of  PQtsch  ralle;  (Pogg.,  ouvii.  112)  30'94  it; 
and  D.  Finkler,  fhnn  the  same,  HO'Ta  ie. 

Var.  1.  OniinarTi.  {a)  In  cryetols.  (b)  Qranular,  oobtbo  or  floe,  (c)  Ab  Ioobb  sand.  Eolo- 
cbarof  figures  the  above  dodecahedra]  Torm  modified  bj  planes  0,  1,  S-3,  b-\;  and  another  «iUi 
the  same,  and  also  V^,  both  from  Aolimntovek,  Urals. 

■1.  Ma-ptaian  (fe,  Mg)  Fe.  (Talk-eiBenera  Breilh,,  Schw.  J,  lirilL  28T,  1833.)   G.=4-<1— 1-*2, 

lustre  submetallic;  weak  magnetic;  from  Bparta,  N.  J.,  in  crfstala,  BreiOi.    Yrot  Andietra  Saaa^ 

in  ore  from  the  Mourne  Uts.,  Ireland  (Ch.  Oaz.,  379,  1SB2),  Fe  TI-41,  fe  2l'e9,  Mg0-4S.    Ab 

ocUhedron  ftom  Eiseuach  gave  RwnmelsberK (Min.  Ch.,  158) Fe  G9-B8,  Fe 27-88,  Mg  1'30,  t\ OH. 

3,  TibMiferout.    Octahedrons  from  Meiches,  in  the  Togelsberg,  afforded  A.  Eoop  (Ana  Ch 

Pbarm^  cxiiiL  348>  Fe  21-76,  Fo  61-29,  Ti  24-95,  Mn  1'76,  which  correaponda  to  (fo,  MDl  +  i" 

Ti+  \  Fe^fFe,  Mn)  +  (Fe,  Ti)'  0',  and  henoe  differing  from  isarine  in  coming  under  the  mami 

^_temula  of  mngoetiie  instoail  of  that  of  hematite.    Magnetite  from  Ytterb;  afforded  J.  A.  Uiebi^ 

■■^  "  T>r.  Ch,,  10.  107)  Pe  68-64,  to  30-18,  ti  2-03  =  100-7B. 

-CDUf.  (Blsenmulm  GtrmA  Black  and  earthy.  A  kind  from  n*ar  SeKBD  afforded  F.  A 
a  mean  of  S  anaL  ,  .\nn.  Oh.  Pharm.,  liTi  377),  Pe  66-ao,  f  e  13-87,  Mn  17-00,  Co  MS 
l-75=98-Sl=(('a  Mn)Pe.    G.=3-J«. 
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^  From  the  nomuil  proportion  of  te  to  Fe^  1:1,  there  is  occasionallj  a  wide  variation,  and 
18  a  gradual  passage  to  the  eesquiozyd  (l^e);  and  this  fact  may  be  regarded  as  evidenos 
It  the  octahedral  ^e,  martite,  is  only  an  altered  magnetite.  Bd  jralbe  has  found  (ZS.  nat  Yer. 
lUe,  zx   198)  in  two  magnetites  from  Landu,  in  Bengal,  India: 


IPe 

te 

% 

Ca 

gi 

£1 

9e      tQ 

1. 

69-2T 

29-48 

0-49 

0-06 

0-28 

0-03=99-«0 

8    :  I  nearly. 

2. 

8e-dO 

11-91 

0-lt 

0-38 

0-18 

0-2-.*  =99-82 

3i:  1 

9a  1  was  polar^  magnetic  and  oolnmnar;  2,  granukur,  and  not  polar-magnetic.  Von  Kobell  hai 
RUid  in.  the  C7lindri<»l  magnetite  of  Schwarzenstein,  in  the  Zfllerthal,  the  ratio  4:8;  and  the 
ime  in  an  ore  from  Arendd.  G-.  Winkler  found  in  a  specimen  from  the  Pfitsch  valley,  I^e  19*66, 
^  79-66y  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 
Pyr^  elo. — ^B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
be  fluzes  reacts  Uke  hematite.    Soluble  in  muriatic  add. 

Ofaa^ — ^Magnetite  is  mostly  confined  to  crystalline  rocks,  and  is  most  abundant  in  metamorphio 
rod^a,  thongh  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent;  and  oocur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
fonnd  Vn  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite ;  Bannemoni  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it  Still 
W^T  nuQuntains  of  it  ezlBt  at  Kurunavara  and  Gtolivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Corsica,  afford  octahedral  crystals  (t  2\  imbedded  in  chlorite  slate.  Splendid  dodecahedral 
crystals  occur  at  Normark  in  Wormland.  The  most  powerM  native  magnets  are  found  in  Siberia, 
and  Vn  the  Harz ;  thej  are  also  obtained  on  the  island  of  Elba. 

In  K.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic^  in  the  Adiron- 

dadc  region,  Warreo,  Essex,  and  Clinton  Cos.,  in  Northern  N.  York,  while  in  St  Lawrence  Oo  the 

iron  ox«  is  mainly  hematite ;  also  similarly  in  Canada,  in  Hull,  Grenville,  Madoc,  etc, ;  and  at  Com- 

vrall  in  Ptemsylvania,  and  at  Magnet  Cove,  Arkansas.    It  occurs  also  in  N.  Yot%  in  Saratoga, 

Herkiner,  Orange,  and  Putnam  Cos.;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  5,  6). 

In  Jfaiw,  Baymond,  Davis's  Hill,  in  an  epidotic  rock ;   at  Marshall's  island,  masses  strongly 

magoetic.    In  K,  Hampshire,  at  Franoonia,  in  epidote  and  quartz ;  at  Swanzey  near  Keene,  and 

UiutT.   In  VertrunU^  at  Marlboro*,  Rochester,  Bethel,  and  Bridge  water,  in  crystals  (f  11)  in  chlo- 

nxd  iia&iQb    In  OoniL^  at  Haddam,  in  crystals  (f.  4,  8,  149),  eta    In  N.  Jersey,  at  Hamburg,  near 

Fraokfin  fiirnace.     In  Penn^  at  Groshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dendritic 

deliaea^ODS  (C  150)  forming  hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.    In 

^bs^i/a^  at  Deer  Creek.  In  CaUfmia,  in  Sierra  Co,  abundant,  massive,  and  in  crystals ;  in  Plumas 

Ca;  Kariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Tosemite;  Placer  Ca,  Utt's 

nach;  ho%  Angeles  Co.,  at  Canada  de  las  Uvas;  £1  Dorado  Co.,  near  the  Boston  copper  mine,  in 

QcL,  aud  at  the  El  Dorado  Excelsior  copper  mine.    In  CancuUti  at  Sutton,  in  crystals ;  Bromet, 

ete.   In  H,  Scoiia,  Digby  Co,  Nichol's  Mt,  in  fine  crystals. 

ITo  ore  of  iron  is  more  generally  difiVised  than  the  magnetic,  and  none  superior  for  the  manu- 
t*ctare  o(iion.  It  is  easily  distinguished  by  its  being  attracted  readily  by  the  magnet,  and  also 
^7  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  in 
liematite  and  limonite.  The  ore  when  pulverized  may  be  separated  from  earthy  impurities  by 
lasxa  of  a  magnet,  and  machines  for  this  purpose  are  in  use. 

Named  from  the  loa  Magmesia,  bordering  on  Macedonia.   But  Pliny  favors  Nicander's  derivation 
^Tom  Hagoes,  who  first  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  his  herds  to  pasture, 
uat  the  nails  of  bis  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 
^^^^t«— By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
wnate  or  siderite.    By  oxydation  becomes  sesquioxyd  of  iron  or  hematite. 

^3^^^¥oTmed  in  crystals  by  the  action  of  chlorhydric  add  on  the  sesquioxyd  heated,  producing 
ft  lartial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  with  boracic  acid  (Deville 
•nd  Ouon,  Ann.  Ch.  Phys.,  IV.  v.  108). 

^^A.  Dimo/gnetUe  of  Shepard  (Am.  J.  Sci.,  IL  siiL  892)  appears  to  be  a  magnetite  pseudomorph. 

^  Blender  itombic  prisma  oocur  upon  a  surface  which  is  covered  with  small  cubo-octahedrons 

^^^oeoahedrons,  and  cubo-dodecahe<hrons  of  magnetite,  and  some  small  irregular  cavities  in  tho 

^^^^^pBfite  crystals  contain  similar  crystals ;  moreover  no  difference  of  lustre  is  perceived  in  a 

"'*^^^|B'^  Borfaoe  of  the  magnetite  and  dlmagnetite.    The  species  imitated  in  the  pseudomorph  is 

^JjJJy  lienite.    The  angle  of  the  prism  varies  between  110^  and  US*',  according  to  the 

a^wa  meaanrements  (Shepard  gives  the  angle  180").     One  crystal  gave  approximately  110* 

JJ[^  '0^ ;  another  114*'  20'  and  AS**  40' ;  another  1 12^  and  68%  and  the  obtuse  edge  was  beveUeo 

vualastciyital  by  planes  (i-2)  inclined  to  the  larger  ones  at  an  angle  of  about  160^%    Th« 

"^  v»  eT«&  bat  not  very  bright    From  Monroe,  Orange  Co,  N.  Y. 
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187.  BCAaNBSIOFBRRITB.    MagnoferriliScifiMn^  Pogg^  cvlL  451,  I860. 

Kenng^  Ueb.  J^  1859,  98,  1860. 

Isometric.    In  octahedrons,  and  octahedrons  with  truncated  edge»  ^fl 
H.=6--6-5.     G.=4"568--4*654.    Lustre,  color,  and  streak  as  in. 
Dctite.     Strongly  magnetic. 


Oomp. — Kg  Fe=Kagne8ia  20,  ozyd  of  iron  80=rl00;  but  the  crjstalB  lunudly 
hematite  in  innnmerable  very  thin  lamine,  parallel  to  the  octahedral  faces.    Anaiyaem  z   1 
Bammelbberg  (Pogg.,  cyiL  451,  Min.  Ohem.,  160) : 


¥b 

% 

Ou    . 

1. 

VesuyiuB,  empt  of  '65 

86*96 

12-58 

=99*54 

2. 

(1                           M 

86-00 

13-69 

0-60=99'29 

3. 

11                          U 

85*05 

13-96 

1-01=100-01 

i. 

^*       older  empt 

84-20 

16*00 

=100-20 

6. 

11                       u 

84*35 

16*65 

=100 

Regarding  a  fourth  of  the  sesqiiioxyd  of  iron  as  a  miztore,  the  results  give  Bammelabgrg  tl 
above  formula.  For  the  purpose  of  analTsls,  the  magnesioferrite  was  separated  from  the  min 
hematite  by  means  of  a  magnet 

Pyr.,  etc. — B.B.  like  liematite.    DiiBcnltlj  soluble  in  muriatio  add.  { 

Obs.— Formed  about  the  fhmaroles  of  Vesuyius,  and  especially  those  of  the  eruption  €}t  IS^ 
as  observed  by  Soaodhi,  who  particularly  described  the  crystals  and  their  associations.  The  l&mi: 
of  hematite  intersecting  the  octahedrons  have  rhombohedral  planes  on  their  edges.  Crystals  < 
hematite  occur  at  the  same  ftimaroles. 

Rcunmelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  nam^ 
the  species  magnoferrUe.  But  magno  has  its  own  different  signification  in  Latin ;  and  the  wah 
should  be  magnesio/erritA, 

Artif. — ^Formed  in  crystals  by  heating  together  9e  and  liCg,  and  subjecting  to  the  action  c^ 
ohlorhydric  add  vapor  (Deville). 

188.  FRAlVKLmrrB.    Berthier,  Ann.  d.  K.,  iy.  489,  1819. 

Isometric.  Observed  planes :  1,  ij  0,  2,  2-2.  Figs.  2,  7,  8,  conimoD. 
Cleavage :  octahedral,  indistinct.  Also  massive,  coarse  or  fine  granular  to 
•x)mpact. 

Il.=5-5— 6-5.  G. =5 -069,  Thomson  ;  5-091,  Haidinger.  Lustre  metallic 
Color  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  0022- 
choidal.     Brittle.    Acts  slightly  on  the  magnet. 

Oomp.— (^e,  2n,  iSCn),  (9e,  Mn).  Analyses:  1,  Berthier  (L  a);  2,  Thomson  (IGn.,  L  4S8);  .% 
Abich  (Pogg^  xxiiL  342) ;  4,  5,  G.  J.  Dickeraon  (G.  T.  Jackson's  Bep.  on  N.  J.  zinc  mines);  e,G. 
J.  Brush  (Am.  J.  Sci.,  II.  zziz.  871) ;  7,  Steffens  (B.  H.  Ztg.,  zix.  463) ;  8,  J.  A.  Dahlgren  ^);  9, 
Bammelsberg  (Fogg.,  criL  312);  10,  y.  Kobell  (J.  pr.  Oh.,  xcviiL  129): 

¥e       fin       2n 

1.  New  Jersey         66        16        17=99  Berthier. 

2.  "  6610     14-96     17*43,  Si  0*20,  £[0*66=99*25  Thomson. 

3.  "  68*88    1817     10*81,  "  0*40,  Xl  0*78=98-99  Abich. 

4.  "  66*07     12*24    21*39,  "  0*29=100  Dickerson. 

6.  "  66*12     11*99    21*77,  "  0*13=100  Dickerson. 

A.  M  6605  14-77  23*30,  insoL  0*30=103*12  Brush. 

7.  "  66*08  12-24  21*40,  Si  0*28=100  Steffens. 

8.  "  66*11  1199  21*77,  "  0*18=100  DahL 

9.  "  64*51  13*61  26*30=108*62  Eamm. 

10  '*  66*20    12*42     21*00,  iltl  0-80=100*42  KobeU. 

Von  Kobell  states  that  the  magnetic  character  of  the  mineral  shows  that  the  iron  is  partly  prc» 
Bxyd ;  and  he  deduces  from  his  analysis  (L  c.),  for  the  most  probable  composition,  Fe  68*36^  St 
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/  75,  Si  0-80,  te  7-00,  iin  3*46,  2d  21,  with  mixed  Ua  0-19=09*24,  oorresponding  to  the  fonnola 
Mn  Sn+ 2  f*e  9e  +  6  2n  9e=Se8qiiioz7d  of  iron  68*99,  id.  of  manganese  8*S2,  protozyd  of  iron 
7*68,  id.  of  manganese  3*74,  ozjd  of  ainc  21*37=100.  BasuneUiberg,  in  his  moat  reoent  paper 
(Poggn  czxx.  146, 1 867)  adopts  essentially  the  same  view.  The  evolution  of  chlorine  in  the  treatment 
of  Uie  mineral  ia  attributed  bj  v.  Kobell  tc  the  presence  of  a  little  Mn  (0*80  p.  a)  as  miztnre, 
which  Bammelsberg  obsorves  may  have  come  from  the  ojqrdation  of  some  of  the  protozyd  of  man- 
ganese. 

Pyr^  etc — KB.  infturible.  With  borax  hi  O.F.  gives  a  reddish  amethjstme  bead  (manganeseX 
and  in  BJ.  thia  becomes  bottle-green  (ironi  With  soda  gives  a  bluish-green  manganate,  and  on 
eharooal  a  &int  coating  of  oxyd  of  zino^  whidh  is  much  more  mariced  when  a  mixture  of  borax  and 
Boda  IS  used.    Soluble  m  muriatic  add,  with  evolution  of  a  small  amount  of  chlorine. 

Obs. — Ooouzfl  in  cubic  crystals  near  Bibaoh  in  Naasau ;  in  amorphous  masses  at  Altenberg,  neai 
Aix  la  GhapeDa. 

Abundant  at  Hamburg;  N.  J.,  near  the  Franklin  furnace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zinc  and  garnet,  in  granular  limestone ;  also  at  Stirling  Hill,  in  the  same  region,  wliere 
it  is  associated  with  willemite,  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
one  to  four  indies  in  diameter. 

Axtiilr—Farmed  in  cryMids  by  action  of  perdhkxrid  of  iron  andohlorid  of  sino  on  lime,  with  heat 
(Banbrte). 


189.  OBROMITB.  Fer  dhromat^  alumin^  (fr.  Var)  Vauq^  BuH  Soa  Fhilom.  1800,  66,  67. 
Eisendurom  (fir.  Ural)  Meder,  Crell's  Ann.,  1798, 1 600 ;  Ka/rsl^  Tab.,  66,  79, 1800,  74,  1808.  ¥et 
diromat^  H^  Tr.,  iv.  180L  Ohromate  of  Iron,  Chromic  Iron,  Oliromiron.  Ghromsaures  Eisen, 
ChromsiBenstein,  GervL  Eisenchrome  Betid,  1832.  Siderochrome  Buot,  I  287,  1841.  Ghro- 
moferrite  ChapnL,  Min.,  1848.    Ohromit  EaUL,  Handb.,  660,  1846. 


laometric.  In  octahedrons  (f.  2).  Commonlj  massive;  Btraoture  fine 
granular,  or  compact. 

H.=5'5.  G.=4-321,  crystals,  Thomson :  4'498,  a  variety  from  Styria  ; 
4'568,  Texas,  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaque*  Fracture  uneven.  Brittle. 
Sometimes  magnetic. 

Oompy— ^e  €r,  or  (te,  Ag,  Cr)  ($1,  Fe,  €r).  te  ^Tz=Oxjd  of  hron  32,  ozyd  of  diromium  68 
-100.  AnalTses:  1,  2,  Sejrbert  (Am.  J.  ScL  iv.  321);  3,  4,  Abich  (Fogg.,  xziii.  336);  6,  6, 
Lougier  (Ann.  Hns.  d'Hlst  K.,  vi.);  7,  8,  T.  a  Hunt  (Logan's  Rep.  G.,  Canada,  1849);  9,  Moberg 
(J.pr.  Oh.,  zliiL  119);  10,  A.  Rivot  (Ann.  Oh.  Phys.,  TIL  xxz.  202);  11,  0.  Bechi  (Am.  J.  ScL  If 
ziv.  62);  12,  13,  Starr  and  (Barrett  (Am.  J.  ScL,  XL  ziv.  46): 


te 


1.  Chester  Co.,  Pa. 

2.  Baltimore 

3.  *'         masaioe 

4.  '«         crytL 
6.  Siberia 

6.  Roraas 

7.  Bolton,  Canada 

8.  Ik  ICemphramagog 

9.  Bereaof 

10.  Baltimore 

11.  Yolterra,  Tuscany 

12.  Chester,  F^ 

13.  Texas,  Pa. 


% 


€r 


21 


Si 


36*14 

61*66 

9*72 

2-90=99-82  Sejbert 

3600 

39-61 

13-00 

10*60=09*11  Sejbert 

18-97 

9*96 

44-91 

13-86 

0-83=98-26  Abich. 

20*13 

7*46 

60-04 

11*86 

-99-46  Abich. 

24* 

63- 

11* 

1*    Mn  1=100  Laugier. 

26*66 

6-36 

64*08 

9*02 

4*88=98*96  Laugior 

86-68 

16*08 

46-90 

8*20 

=99*81  Hunt 

21*28 

18-13 

49*76 

11*80 

=100*46  Hunt 

18^2 

6*68 

64*17 

10*83 

0-91  =  101*01  Moberg 

30*04 

63*37 

1*96 

2-21  •  Ca  2*02=99*60  Blvot 

33-93 

42-13 

19*84 

4*76=100-66  BechL 

9e  38*96 

60-84 

0-98 

0-62,  tHi  0*10  Starr. 

"   38*66 

63-38 

»*  2*28  (Jarrett 

1 

>  With  Mme 

tttanle  add  f 

.  In  Moberg's  analysis  the  diromium  is  supposed  to  be  partly  protozyd,  giving  the  formula  (te, 
Ag;  Cr)  (<9r,  Sl)b  (Barrett's  analysis  of  the  Texas  ore  corresponds  to  ^e  Sr  93;  1 6  +  ^e  Fe  0*69  •(- 
Ni  9e  7-16.  In  grains  that  were  magnetic^  (}arrett  found  ^  41*66,  Pe  62*02,  Si  1*26,  correspond 
in«  to  ^e  <Sr  61*07  -f  i^e  Pe  38*64+ Si  1-26=100-96  (Jioo.  dt). 


154  OXYGEN  0OMFOUND6. 

Pyr.,  etc^^B3.  in  O.F.  iDfuaiblo ;  in  RF.  slighUj  rounded  on  thi«  edges,  anc  beoomea  marj 
With  borax  and  salt  of  phosphorus  gives  beads,  which,  while  hot,  show  only  a  Temcsti<nk  fee 
but  on  cooling  become  chrome-green ;  the  green  color  is  heightened  bj  fusionon 
metallic  tin. 

Not  acted  upon  bj  adds,  but  decomposed  by  fiision  with  bisulphate  of  potash  or 


ObB. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  ua  S^^i^^ 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Gulsen  mountains,  near  Kraubat  in  Syria ;  in  crrstals  in  the  islands  of*  TTupx 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Vi 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  8ci,  II.  viL  285>;  x 
Eastern  and  Western  Urals ;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentme 
in  Montgomery  Co.,  6  m.  north  of  the  Potomac ;  at  Cooptown,  Harford  Oa,  and  in  tlie  nortl  \ 
of  Cecil  Co.,  Md.    In  Pennsylvania,  in  W.  Goshen  (crystalsX  Nottingham,  Mineral  Hill,  au<i  i 
where ;  Chester  Co.,  near  Unionville,  abundant ;  at  Wood's  Mine,  near  Texas,  Laiicu^u-r 
very  abundant    Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  and  dcdomite ;   i'. 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Vt. ;    Cbeste-r 
Blanford,  Mass. ;  on  L  i  Yaohe,  near  San  Domingo;  at  Bolton  and  Ham,  Canada  EaBt^      Id  M 
fomia,  in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc.  The  ore  employed  la  Kng!&itJ 
obtained  mostly  from  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amounts  to  &boat  1.I 
tons  anuually. 

Ibitb  Herm,^  J.  pr.  Ch.,  xxiiL  276,  1841,  was  described  by  Hermann  as  occurrixig^  in  \ 
Urals  in  black  shining  octahedrons,  with  G.=6'506,  and  as  consisting  of  Iridium  56^4,  on  \  \ 
9*63,  iron  9*72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  16*26,  which  he  re<dcc'Li^, 
oxygen.  But  Clans  has  shown  that  the  mineral  is  ovlj  a  mixture  of  iridosmine,  chromite.  -^l 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann's  n^ctlj 
of  separation  (J.  pr.  Ch.,  Izxx.  286). 


190.  URANINITB.  Schwarz  Beck-Erz  (flr.  Joach.)  Bnkknu,  Magn.  Dei,  204,  1727.  6^f 
Blande=Pseudogalena  pioea  pt  [rest  (?all)  pitch-like  Zinc-blonde]  WaXL,  249,  1747.  Svd 
Blende =Pechblende  (fr.  Saxony,  etc)  pt  pd.]  OrcnsL,  198,  1768.  Pseudogalena  uigrs  a;-| 
pacta,  Pechblende  (fr.  Joach.  and  Joh.),  De  Bom^  lithoph.,  133,  1772.  Pechblende,  EUni 
pecherz  [put  under  Iron  Ores]  Wem^  Bergro.  J..  1789.  Urauerz  (fr.  Joach.)  Klapr.,  M«^  ^** 
BerL,  1786-87,  160,  pub.  m  1792,  Beiir,,  iL  197,  1797  (discov.  of  metal  uranium).  Pech--: 
Kairsi^  Tab.,  56,  1800.  Urane  oxydul^  J31,  Tr.,  1801.  UranpecherB,  Pechuran,  Otrm.  Fj- 
blende,  Protoxyd  of  Uranium.  Uranatemnite  Chapm,,  Pract  Min.,  148,  1853.  Uranin  ^^-^ 
Handb.,  549.  1846. 

Schweruranerz  (fr.  Przibram)  Breiih.,  Handb.,  908,  1847.  Coracite  (fr.  L.  Sup.)£0  Omk,  M- 
J.  ScL,  IL  iii  117,  173,  1847.  Krifltallisirtes  Uranpecherz  (fr.  Norway)  TK  Scheerer,  Poc?. 
IxxiL  670,  1847=Uranoniobit  Hemu,  J.  pr.  Ch.,  Ixxvl  826.  1859. 

iBometric.  Observed  forms :  f.  2,  7,  8.  Usually  massive  and  botryoida! ; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

B[.=5'5.  G.=:6-4— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  b^owni^J^ 
black,  grayish,  oUve-green,  a  little  shining.  Opaque.  Fracture  conchoidal. 
uneven. 

Oompij  Var. — tj  9,  BamnL=Protoxyd  of  uranium  32*1,  sesquioxyd  67*9=100;  but  analyses 
vary  mucn  in  their  results  through  mixtures  with  other  substances. 

Yar.  1.  OryskUHMecL    Color  pure  black ;  G.=6-71.   Occurs  in  Norway.   It  is  Hermann's  Crta^ 
mo&tfe. 

2.  Ordinary  masgive.    G.=6*4— 7-0.    Breithaupt  found  in  11  trials  of  the  ore  fVoQi  Jobttff* 
georgenstadt  and  Schnoeberg  (the  heaviest  fh)m  the  latter  place)  G. =6-44—6*934,  with  one  it 
5-625.  A  specimen  from  the  fonner  locality  gave  F.  Marian  7  *08 — 7  -23 ;  and  one  from  Joachiniftb& 
gave  Hermann  (anal  5)  6*97.    The  Prsibram  ore  (Sehtoerwranerz)  gave  Breithaupt,  in  4  trials  G.- 
7*966 -8  026. 


AHHTBBOUS  OXVDB. 


Z,  OoraeUe,  (>>rodte  is  probablj  pitchblende  mixed  with  some  gummite  (the  hydrouB  oi«)^  U 
is  pitch-blacic  in  color,  and  Affords  a  grayish  powder ;  Q. =4*37  8,  Le  Coato.  In  Whitney's  analysis 
(Ka  8)  he  obtained  16*92  p.  a  of  carbonate  of  lime,  which  accounts  for  the  low  specific  gravity. 
The  lime  was  separated  by  Oenth,  as  for  as  possible,  before  making  his  analysis  (No.  d).  Gentb 
found  the  oxygen  ratio  for  the  t]  and  9  neariy  1  to  4. 

Haidinger's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  Ue 
Chapman^  has  precedence ;  but  it  is  badly  made,  its  derivation  requiring  the  form  Oranaiomiie ; 
and  moreover,  until  crystals  are  known  and  found  to  be  without  cleavage,  or  until  crystals  ars 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  spocies  is  uncieavable. 

Analyses:  1,  Klaproth  (Beitr.,  iu  197);  2,  Bammelsberg  (Pogg.,  Jix.  35,  and  Min.  Ch.,  175);  3, 
Theyer  (Bamm.  Min.  Ch.,  175) ;  i,  Ebehnen  (Ann.  Ch.  Phys.,  1843,  498) ;  5,  Hermann  (J.  pr.  Ch., 
Ixxvi  826);  e,  Pfaff  (Bchw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  G.  Beichs.,  1853,  197);  8,  Whit- 
HBj  (Am.  J.  Sd,  IL  vil  434) ;  9,  (^nth  (ib.,  xxiiL  421) ;  10,  Scheerer  (Pogg.»  IxxiL  661)  : 


1.  Joadiimsthal 

2.  •• 

a.        •« 


4. 


M 


0S  *e 

86*6  2-5 

79-15  8*90 

68*51  5-70 


Ca     iig      Si 


2*81 
2-17 


0-46 
0*22 


75*94    8*10    5-24    207 
81*21  9e  1*88  5-78    0*41 


a  J-6eofgenatadt    84*52    824 

7.  Frsbram  80*52    2*86    2-97     0*64 


8.  OfracOs  72*60    2*74    5*99   

9.  •*  62-68  Fe 8-51  583     0-56 
10.  Norway,  Ohuumt  76*6  ^b,  Cb,  Si  15*6,  Mn 


5*0,  Pb  S  6*0=100  Klaproth. 
5*80,  Pb  6-20,  As  1*12,  Bi  0'66,  tL  0-36=99-61  B. 
8*50,  Pb  6*57,  S  1*75,  Cu  3-95,  Zn  0*70,  Bi  0-52, 

As  4*36,  C  214=  100-39  Theyer. 
8*48,  Pb  4-22,  S  0-60,  Mn  0-82,  Sa  0-25,  C  3*32, 

fi  1*85=100-89  Ebelmen. 
2*45,  ^b  0-74,  Pb  8  284,  Xl  0*33  Bi  1*23,  Mn 

0*14,  "A  2*69  Hermann. 
202,  Pb  S  4-20,  Co  1*14=10012  Pfoff. 
1*79,  Pb  6-07,  S  1*18,  8b  2*09,  C  0*89,  tL  048= 

99*49  Hauer 
5*83,  l»b  6*56,  3tl  1*10,  fl  5*68=100  Whitney. 
18-16,  ^b  7*39,  Xl  0-52,  C,  U  6*14=99*28  Genth. 
1-0,  H  4*1,  insol  and  loss  2-7  Scheerer. 


Scheerer,  in  anal  5,  obtained  9  52*87,  and  tj  28*84 ;  and  (Jenth,  in  anal  9,  ^  46*21,  and  tJ  16*47. 

Pyr^  etc. — B.B.  imusible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  With  borax  and  salt  of  phosphorus  gives  a  yellow  bead  in  O.F.,  becoming 
green  in  R.F.  (uranium).  With  soda  on  charcoal  gives  a  coatiug  of  oxyd  of  lead,  and  frequently 
the  odor  of  arsenic.  Many  spedmeus  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
Soluble  in  nitric  acid.    Not  attractable  by  the  magnet. 

Obs.— Unuiioite  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgenstadt,  Marien- 
berg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Retzbanya  iu 
Hungaiy.  It  is  associated  with  torbemite  at  Tincroft  and  Tolcam  mines  near  Redruth  in  Corn- 
wall ;  also  near  Adriauople,  Turkey ;  at  the  Middletown  feldspar  quarry,  in  octahedrons  with  trun- 
cated edges,  according  to  Shepard. 

(hraciie  is  from  about  90  m.  above  Sault  St  Marie,  on  the  north  side  of  L  Superior. 

Very  valuable  in  porcelain  painting,  affording  aa  orunge  color  in  the  enamelling  fire,  and  a  black 
color  in  that  in  which  the  porcelain  is  bak^  A  lalmratory  has  been  opened  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

Alt.— The  hydrous  ore  called  gummite  occurs  as  a  result  of  the  alteration  of  this  spedes ;  also 
oranic  ochre. 


191.  OHRTSOBZSRTZa.  [Not  Chrysoberyl  (=var.  Beryl)  of  ihe  Ancients,']  Krisoberil  Wem^ 
Bergm.  J.»  373,  387,  1789;  84,  1790.  Chrysoberyll  Kartten,  Lenz,  eta  Qymophane  iT.,  J.  de 
M^  iv.  5,  1798.  Alexandrite  NordoMkUOd,  Sobr.  Min.  Qes.,  St  Petenb^  1842.  Alaunerde  + 
'Kiesfclerde  Klap,,  Beitr.,  L  97,  1795 ;  Ar/vedaon,  Ak.  H.  Stookh.,  1822.  Aluminate  of  Qlucma, 
mainly,  Seyheri,  Am.  J.  Sd,  yiii  106,  1824 ;  Bergemann,  De  Chiys.,  Qdtt,  1826. 

Orthorhombic.    /a7=129°  38',  (?Al-t=129°  1';  a:b:  c=l-2285  :  1 

:  2-1267.  Observed  planes :  vertical,  t-i,  i-i,  t-f ,  i-2,  i-4,  i-} ;  domes,  f-i 
1-i,  1-i,  S'%  (only  as  a  composition-face) ;  octahedral,  1,  1-5,  2-2,  }  6-e  (^  t 
152),  2-i. 
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i-i Ai-i=m°  S9i'        t-IAl=136°52'  lAl, 

t-tAi-S=133  13J  «tA2-!=128  52  lAl, 

i-i  A  2-J=12<3  8  1-t  A  1-t,  top,=119  46  w  A  ] 

MAl=110Si  3-lAS-i,  ov,  t-t,=120  13  t-tAl 

IBl 


NorwBj,  If  e.  Alextndrita, 

iMi  Plane  t^  verl 

sometimes  also  i 

planes.    Cleava£; 

1-t  imperfect;  i- 

compoeition-face 

made  up  of  6  par 

3  crystals,  unite 

line,  as  shown  bj 

either  stellate,  c 

pyramids  with 

aiso  (2)  conjoin 
in  f,  154,  165,  each  made  by  the  crossing  of  8  pairs  of 
pair  twinned  by  3'-!,  and  united  to  the  next  pair  by  i-i. 
H.  =  8-5.     G.  =  3'5— 3-84.     Lustre   vitreous.  *  Col 
grass-green,  emerald-green,  greenish- white,  and  yellowish ^reen ;  aometime^ 
raspberry  or  columbine-red  by  transmitted  light.   Streak  uncolored.     Tranr- 
parent — translacent    Sometimes  a  bluish  opalescence  internally.    Fracture 
conchoid  al,  nneven. 

Tar,  1.  Ordinary. — Color  pale  gnea,  being  colored  bj  iron.  6.=3'6B1,  Haddom;  S'lM 
Brazil;  3'6e9,  Ural,  Roee;  3'83B,  Orenburg,  Eolctcharof. 

2.  Alexaadrile, — Color  emerald-grMn,  butoolumbiDe-redbjtraiuiiiiitted  ligbt  0.=3'M4,  idmi 
of  retiiits,  Eokscharor.  Supposed  to  be  colored  by  chrome.  CryiUJa  often  veiy  tmrga,  aod  it 
witu, like flg.  IGK.  either Hix-iided  or  Bix-iayed. 

Camp.— B^iiil= Alumina  80-2,  glucina   19-8=100.    Analjaea;  1,  1,  S,  A^deJeT  (Pogs-  Ir. 
I  IB);  4,  fi,  I>aiiMnu(Aim.  Gh.  Fb;*.,  Ill  tU.  113): 
SI  fie  ^e 

4'41  =  100'S1  Avdejef;  0.=S-738T, 

3-1^  ^  0  36,  Cu  and  tb  0-20=10071  Avd^oC 

,  Fe  4'61,  qoarti  n-48=99-lS  Damonr. 

,    "   4-08,        "      0-98=68-38         " 


1.  BracU 

1810 

17-84 

1       " 

■)8-71 

1808 

3.  Ural 

7892 

is-oa 

4.  UftddamOL 

T«-02 

lS-41 

*.         " 

73-43 

17-93 

AITHTDBOXTB  0XTD6. 
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|rivea  a  bluish  oolor.     G.  hardly  changed  bj  heating;  before  3*84,  after  3*838.    No  action 
wlth^iodB, 

Ob*. — In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  allnvial  deposits  of  rivers;  at  March- 
endorl  in  Moraria ;  in  the  Ural,  85  yersts  fVom  Katherinenburg,  in  mica  slate  with  beryl  and 
plenacite,  the  variety  Alexandriie,  of  emerald-gteen  color,  columbine-red  by  transmitted  light;  in 
the  Orenberg  district,  3.  Ural,  yellow ;  in  the  Mourue  Mts.,  Ireland ;  at  Haddam,  Gt,  in  granite 
trayersing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  oolumbite ;  in  the  same  rock  at 
Greenfield  near  Saratoga,  N.  T.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit,  N.  H.,  in 
irraiiite  at  the  deep  cut  of  the  northern  railroad;  Norway,  Me«  in  granite  with  garnet  (yerrill). 
When  transparent,  and  of  sufficient  size,  chrysoberyl  is  out  with  facets,  and  foms  a  beautiful 
yellowish-green  gem.    If  opalescent,  it  is  usiuilly  cut  en  cabochon, 

Ckfysoberyl  is  from  'xf^^of,  golden^  ^^pvXXof,  liryL  OymophoMf  from  <r6^ff  wave^  and  ifiatvutj  op- 
pecar,  alludes  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  Alaoandnie  is  after  tha 
Czar  of  Russia,  Alexander  I. 

On  Gryst.,  see  B.  ft  Bl ;  KoVscharoC  Ifin.  RussL,  iv. ;  Hessenb.,  Min.  Not,  ir.  Fig.  162  la 
natural  jsize,  fVom  a  crystal  belonging  to  A.  £  YerrilL  Chrysoberyl  has  very  distinct  dearagc 
parallel  to  l-l,  which  appears  to  show  that  1 -I  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  .s-{  is  the  twinning^plane.  But,  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  ts  here  adopted. 

ArtiL — Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1*A2  gludna, 
and  5*0  boric  add  (EbeUnen) ;  by  putting  a  mixture  of  fluorid  of  gludnum  and  fluorid  of  alumi- 
num, in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  centre  of  the  fluorida 
a  small  carbon  crucible  with  a  little  ftised  boric  add,  and  heatin^c  for  some  hours  (Deville  and 
OaronX  ^  process  yielding  fine  crystals  easily. 


4.  DEUTOXYDS. 


192.  OASSITBRITB.  Ore  of  the  Knavirtp^t  tjflhe  Cfreeka  {fferod^^  eta),  and  of  the  Plumbum 
album  of  P/m.,  xxziv.,  47,  etc. ;  not  of  the  Stannum  [=a  pewter-like  alloy]  of  Plin,  Zinnsten, 
Staonum  ferro  et  arsenico  min^  TToO.,  Min^  803,  1747.  Mine  d'Etain,  ^.  TrL  Wall,  175a 
Tin  Ore,  Tin  Stone.  Zinnstein,  Zinners,  Oerm,  Stannum  caldforme  (Oxyd  of  Tm)  Bergm^ 
Opusc,  Q.  436,  1780;  Klapr,,  Beitr.,  ii  246, 1797.  Etain  ozyd^  Dr.  Cbissiterite  .S^udL,  il  618, 
1832.    KaBfliterlt  Germ. 

TetragonaL     0  A  l'i=:U6''  5' ;  a=0*6724.    Observed  planes :  vertical, 
/,  irf^  i-fj  ir2 ;  octahedrons,  f,  1,  f ;  zirconoids,  8-f ,  1-3,  7-f . 
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O  A  1=136" 
O  A  f =112  49 
0  A  1-3=144  40 


0  A  3-|=112»  26' 

1  A  1,  pyr.,=121  40 
1  A  1,  ba8.,=87  7 


/A  1=138*'  34' 
l-i  A  14,  pyr.,=188  81 
/  A  *^=168  42 
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Cleavage:   1  and  i-i  hardly  distinct.     Twins:   f.  158,  composition-^ 
1-i ;  producing  often  complex  forms  through  the  many  modifying   pL 
sometimes  repeated  parallel  to  all  the  eight  planes  1-t;    aleo    fl    15^, 
metagenic  twin.     Often  in  reniform  shapes,  structure  fibrous  divergei 
also  massive,  granular  or  impalpable. 

H.=6— 7.      G.=6'4:--7'l.     Lustre  adamantine^ 
crystals  usually  splendent.     Color  brown  or  black  ;    soi 
times  red,  gray,  white,  or  yellow.     Streak  white,  graji^ 
krownish.     Nearly  transparent-'-opaque.     Fracture  si 
conchoidal,  uneven.    Brittle. 

Var. — 1.  Ordinary,  Tin-atone.  In  crystalB  and  maBsive.  G.  of  ardii 
crjst  6*96 ;  of  colorless,  from  Tipnani  B.,  Bolivia,  6'832,  Forbes ;  of  boc" 
yellow,  from  Oruro,  6*704,  id. ;  of  very  pure  crystals  from  Carabaoo,  6*4,  ta 
of  blade  cryst  fr.  Tipnani,  7*021,  id. 

2.  Wood  Tin  (HoUs-Zinn  Germ.),     In  botryoidal  and  reniform  sha; 
concentric  in  structure,  and  radiated  fibrous  internally,  altbon^li  very  cc^ 
pact,  with  the  color  brownish,  of  mixed  shades,  looking  somewliat  Uke 
wood  in  its  colors.     TocuCs-eye  tin  is  the  same,  on  a  smaller  scale.     6.  of  c^ 
Tariety  6*514.    Excellent  figs,  in  BasUeigh's  Brit  Min.,  1797. 
Stream  Hn  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams 
in  the  gravel  of  the  ad^'oinmg  region.    It  has  been  derived  from  tin  veins  or  rocks,  thrtm^ 
wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Oomp.— Bu=Tin  78*67,  oxygen  21*33=100.    Analyses:    1,  Berzelius  (Afh.,  £▼.    164); 
Mallet  (J.  G.  Soa  DubL,  iv.  272);  3,  Bergemann  (Jahrb.  Min.,  1857,  395);  ^  5,  D.  Forbes  (Ptij 
Kag.,  rv.  XXX.  140): 

Sn      f a     9e     Stn     Si       £l 

98*6  2*4  1*4      0*8  ==98*2  BerzeUns. 

95-26  —  2-41      —  0-84  Maflet     a.=6*763. 

89*43  —  6*68     —  2*21  1*20  Bergem.    G.=6-862. 

91*81  —         1*02  6*48  0*73=100*04  Forbes. 


1.  FInbo 

2.  Wicklow,  Ireland 

3.  Xeres,  Mexico 

4.  Tipnani,  Bolivia^  brih, 
6.        "  "       Uadb 


91*80     —    2*69     —  6*61      =100  Forbes.     0=7*021. 


Orystals  firom  Oarabuco,  Bolivia,  afibrded  Kroeber  (PhiL  Mag.,  17.  xxx.  141)  76*805  p.  a  of  tia 
(equivalent  to  97*8  p.  c.  of  oxyd),  with  iron  2*18,  silver  0*015,  tungstic  acid  0*02,  lead  0*3^ 
and  1'74  of  water.  (The  analysis  is  stated  to  have  afibrded  19*5H4  of  oxygen,  which  is  no< 
enough  for  the  tin  alone  found.)  The  Tenebra  ore  contains  fVom  2  to  5  p.  c  of  oolumbic  inJ 
tantalic  acids.    Vauquelin  obtained  9  p.  a  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.,  etc. — ^B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  i 
white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese,  and  mors 
rarely  for  tantalic  acid.    Only  slightly  acted  upon  by  acids. 

Obs. — Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  daj 
schist,  and  porphyry. 

Occurs  in  remarkable  crystals  in  Cornwall,  associated  with  finer,  apatite,  topaz,  blende,  wdfran 
eta,  and  also  the  wood4in  and  stream^iin;  in  Devonshire,  near  Tavistock  and  elsewhere:  Coantt 
of  Wicklow,  Ireland ;  in  pseudomorphs  after  feldspar  at  Wheal  Coates,  near  St  Agnes,  domwsll: 
singular  compound  crystals  in  Bohemia  and  Saxony,  tlio  twiu  forms  ftom  Zinnwald  and  Schlad* 
enwald  often  weighing  several  pounds ;  at  Limoges  in  splendid  cry8tals ;  also  in  Gtellida ;  Greeo- 
land,  with  cryolite  at  Evigtok,  Sweden,  at  Finbo;  Finland,  at  Pitkaranta. 

In  the  K.  Indies,  on  Malacca,  Banca,  Blitong  near  Borneo;  in  the  Ovens  district,  and  in  fioist 
gullies  of  the  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  R. ;  at  Oruro  tin  mmes;  and  at  Osraboca 
Bolivia;  in  Mexico,  at  Xeres  and  Durango. 

In  the  United  States,  in  Maine,  sparingly  at  Paris  and  Hebron:  in  Masa^  at  Chesterfield  sn^ 
Gk>shen,  a  few  crystals,  with  albite  and  tourmaline ;  in  y,  Eiamp.i  at  Ljrme,  and  somewhat  mor; 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jackson ;  in  Vtrginia,  sparinglj  is 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  OdUfbrma,  in  San  Bernardino  Go,  is 
Temescal  region;  in  IdahOy  on  Jordan  creek,  near  BoonviUe. 

Stannite  Breith.  (Handb.  772,  1847),  an  amorphous,  pale  yellowish-white  snbstanoe,  tna 
ComwaU,  with  H.=6*5,  G.= 8*545,  has  been  regarded  as  a  pseudomorph  after  feldspar,  con 
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taioiog  ranch  axjd  ot  ti 
iL  2026)  Si  61'57,  Sn  38      , 

On  cryal,  Hessenberg,  Min.  Not,  tL;  A.  B.  Nordentlfiold  and  Gadolin,  Pogg,  oL  637.  Nw> 
denskl^d  maket  the  angle  1  a  1  =  121°  i-1',  whenoe  a=0-6T20.  AcntrdiDg  to  Hr.  Oidolin,  Pin- 
land  cryatalB  afford  also  the  planes  |,  T,  ^\l  V-H.  i-i,  i-h  i-},  1-3.  >^,  i-KK  '■»,  t-1,  t-J,  i-i,  i^, 
^Hi  >-Hi  i-^^;  hut  them  ia  doubt  as  to  some  at  least  of  these  planes,  as  these  unusual  ratiw 
were  detenained  from  measured  angles  atona  and  not  through  Eones. 

AtU£ — Formed  in  crystals  b;  the  acUoo  of  a  stream  of  muriatic  acid  gas  on  8q  0*  (DerDle) 
bj  action  of  ateam  on  chlorid  or  fluorid  of  tin  ( Daubree). 

1921.  AcwJTi  J.  £.  JVOT-dnuboId  (PinL  Uin.,  16a,  IflGB,  26,  1863).  A  cassiteiite  oonUiDlng 
nearl;  9  p.  c  of  tsntaUc  add.  IsomoTphoas  with  cassiterite,  and  presenUog  the  pUnes  1,  1<<. 
EL=6 — e-S;  a.=6'6— 68.  Iinstre  vitreous  to  adamantine ;  oolor  black  to  gniTlah-black ;  ntnik 
Ugbt-brown;  opaqae.    Analysis  hj  Nordenakiold ; 

Sn  88-96  ta  S'TS  Fe  S-Oi  Cd  0-18=l(IO'SS 

Fnm  FeuDikoj*  iti  Somen^  Finland,  with  tantalits  and  beryl  hi  alblta. 

193.  RDTII.B.  Sdiorl  rouge  deZMe,  Crist,  IL  421,  1783;  v.  fbni.  Cat  de  Raab,  L  168,  1790. 
Boflwr  3chorl  pt,  Titankalk,  Khpr^  Beltr ,  L  333, 1796  (disooT.  of  metal  Titanium).  Red  Sohori 
Kirv).,  Uin.,  L  271,  1194 ;  llUnite,  id.,  ii  320, 1796  [nofnianlte  Klopr^  1191=SpheDeJ.  Bchori 
raoge,  Saganita,  SavMon,  Alpea,  iv.g  189i,  17S6.  Onspite([>.  CrispoltSt  Gothard)  lUanulft., 
T.  Tt  iL  313,  1797,  BuKI  Wera.,  1800,  Ludwlg's  Wem,  i.  SS,  18(»3.  Titaoe  oiydi  Bl,  Tr^  1801. 
Schwanor  Qranat  Lampadiut,  SanunL,  ii.  119,  1797.  Eisenhaltigei  Tibuien(f^.  Ohlapiaa) 
Kli^„  Bdtr.,  IL,  23S,  1797=trigtia  EanL,  Tsb.,  56,  T9,  IBOO.  Qaienonitile  Eolaeharo/,  ICin. 
SussL,  ii.  3&S,  18G4. 

Tetragonal.  O  A  l'i=liT'  IH',  o=0-6442.  Observed  planea  :  vertical 
prisms,  7,  t-|,  i-2,  i-3,  t4,  4-7,  t-j ;  octahedrooa,  1,  2,  },  l-»,  3-« ;  zirconoida, 
1-3,  1-f,  3-} ;  base,  0,  not  common. 


OraveB  Hto.,  Oa. 
OaI  =137°  40' 
O  A  3-4=113   18 
O  A  1-3=145   49 
lAl,  pjr.,=:123   7i 


lAl,  baB.,=84°^ 
7a  1=132  20 
7Ai4=168  43 
7Ai-2=161    34 


7a*-3=153°26' 
»-iA*-2=153    26 
^tAl-t=122   474 
i4A  1=118  26 


ICO  OZYOKN  00MF0rNI>8. 
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Cleavage :  1  and  iri,  distinct ;  1,  in  traces.  Vertical  planes  usually  stri- 
ated. Crystals  often  acicular.  Twins  :  1,  composition-face  l-i,  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2J  having  commenced  as  a  simple  crystal, 
and  afterward  become  geniculated,  asin  f.  161.     (A)  Usually  the  successive 

f^eniculations  take  place  in  a  common  plane,  that  is  by  those  faces  1-i  that 
ie  in  the  direction  of  the  same  diagonal ;  and  {a)  either  the  parts  at  the 
geniculations,  at  the  opposite  extremities,  resume  altematelv  a  like  direc- 
tion, as  in  f.  159,  under  cassiterite,  p.  157 ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finally  bending  into  one  another,  and  produc- 
ing at  times  when  thus  completed  an  inequilateral  liexa^onal  prism  (1. 162) ; 
but  (B^  occasionally  the  twinned  commencement  (as  1,  II,  t.  163)  is  next 
geniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
rorm  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  begins  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  164,  which  consists  of  8  united  sectors.  [Fig.  163 
is  ideal  (from  G.  Ilose)^  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Composition-face  3-t,  makmg  a  wedge-shaped  crystal  consisting  of  two 
individuals.  3.  Composition-faces  1-i  and  3-t  in  the  same  crystal  (fr.  Mag- 
net Cove,  Hessenberg).     Occasionally  compact,  massive. 

H.=6— 6*5.  G.=4'18— 4'25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, passing  into  red ;  sometimes  yellowish,  bluish,  violet,  blade ; 
rarely  grass-green.  Streak  pale  brown.  Subtransparent — opaque.  Frac- 
ture subconchoidal,  uneven.     Brittle. 

Oomp.,  Var^— ntanic  add,  1fi=: Oxygen  39,  titaniam  61  =100.  Sometimes  a  little  iron  is  present 

Var.  1. — Ordinary.    Brownish-red  and  other  shades,  not  black.    G-. = 4*  1 8 — 4*22.    Transparent 

quartz  is  sometimes  penetrated  thickly  with  acicular  or  capUlary  orystab,  and  this  variety  is  the 

Sageniie  (ft*,  aaynirn^  a  net),  also  named  OrispUe.    Dark  smoky  quartz  penetrated  with  the  acicular 

rutile  is  apparently  the  Veneris  crinis  of  Pliny  (xzxvil  69). 

2.  Fhrrifenms,  (a)  Nigrine,  Color  black,  whence  the  name.  Contains  2  to  3  p.  c.  of  ozyd  of 
iron.  But  as  ordinary  rutile  has  1  to  2  p.  a,  the  distinction  is  very  smalL  G.=4  249,  fr.  Ohla- 
plan;  4*242  ft*.  Freiberg,  if)  IlmenorviUe,  A  black  variety  from  the  Ilmcn  Mts,  occurring  in  oo> 
tahedrons,  containing  over  10  p^  c.  of  oxyd  of  iron,  and  having  G.=5-074— 5'133. 

3.  Ghromiferoua  (Titane  ozyde  chromifi^re  H.).  A  grass-green  variety,  containing  ozyd  of 
chrome,  which  gives  the  color. 

Analyses:  1,  Damour  (Ann.  Oh.  Phys.,  III.  z.  417);  2,  H.  Rose  (aUb.  Ann.,  IziiL  67,  Pogg.,  iii 
166);  3,  Kersten  (J.  pr.  Ch-,  xzzvii  170);  4,  6,  Demoly  (Jahresb.,  1849,  728): 

1.  St  Yrieix,  reddish       *i  97'60     Fe  l-56=99-ls  Damour.     G.=4-209. 

2.  "  **  98-47  1-58=100  H.Rose. 

3.  Freiberg,  nigHne  96*76  2-40*=99-16  Kersten.    G.=4-242. 

4.  Loa  unknown  96*41  1  63,  J5ln  0*13,  Si  1*83=100  Demoly. 
6.     "            "                        96-46            1-62,    "    0*14,  "  0*79=100  Demoly. 

■  In  part  at  least  magtuUU^  which  may  be  Bei>arated  by  a  magnet. 

The  UmenorviHe  consists  approximately,  according  to  Hermann  (L  c.),  of  i^i  89*3,  Pe  lO-t. 

P3rr>}  etc — B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.F. 
assumes  a  violet  color  on  cooUxi^.  Most  varieties  contain  iron,  and  give  a  brownish-yeUow  or  red 
bead  in  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  (^arcosL 
Insoluble  in  acids;  made  soluble  by  Aision  with  an  alkali  or  alkaline  carbonate.  The  solutioo 
containing  an  excess  of  add,  wiUi  the  addition  of  tin-foil,  gives  a  beautiful  violet'Ksolor  when  coo- 
oe  titrated. 

Obs. — ^Rutile  occurs  in  granite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  in  gran- 
ular limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quarti 
or  feldspar,  and  f^quently  in  acicular  crystals  penetrating  quartz.  It  has  also  been  met  with  io 
hematite  and  ilmenite.  It  is  common  in  grains  or  fhigments  in  many  auriferous  sands.  Oocun 
in  Arendal  and  Krageroe  in  Norway ;  at  Horrsjoberg,  Finland,  with  lazulite  and  kyanite ;  Sauaipe 
Cknnthia*  in  the  Trals;  in  tlie  T^l;  at  St.  Gothard;  at  Yrieix,  in  Franoe;  Krummh6nnen> 
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dorC  near  Freibeig;  In  OastQe,  in  genicalated  crTstalfl,  often  large ;  at  Ohlapian  in  Transylvania, 
nigrme  in  pebbles ;  in  large  ciTstals  in  Perthahire,  SootUtod ;  at  Crianlariek,  at  Craig  Calleaeh  neiir 
Kfllin,  and  on  Benygloe ;  in  Dooegal  Co.,  Ireland.  A  variety  (h)m  Karingsbridka  iu  Sweden  oon- 
talna  according  to  Ekeberg  (Ak.  H.,  Stockh.,  1803,  46),  3  p.  c.  of  chrome,  and  is  the  iitane  oxyde 
cknmiftfe  of  l&xij ;  gran-^fttn  needles,  supposed  to  be  chromiferous,  have  been  found  in  the  Swiss 
Alps.  The  IhnenorutUe  is  fVom  the  phenacite  and  topaz  mine  of  the  Ilmen  Mts.,  in  the  Urals. 
Bongh  octahedrons,  reticoltttod  within,  fi:om  Brazil,  are  supposed  to  be  pseudomorpha  after  anatase. 

In  Mamt^  at  Warren,  along  with  tremolite  and  chaioopyrite.  In  N,  Hamp^  sparingly  at 
Lyme,  with  tourmaline ;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.  In 
Vemumi,  at  Waterbur^,  Bristol,  Ihimmerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont,  aaculor,  some  specimens  of  great  beau^  in  transparent  quartz.  In  Mdae^  at 
fiarre,  in  gneiss,  crystals  occasionally  an  inch  and  a  half  in  diameter ;  at  Windsor,  in  feldspar 
veins  intersecting  chlorite  slate ;  at  Shelbume,  in  fine  crjrstals  in  mica  slate ;  at  Leyden,  with 
scapolite;  at  Conway,  vrith  gray  epidote.  In  Ocmn.,  at  Lane's  mine,  Monroe,  and  in  the  a(yoin- 
ing  town  of  Huntington.  In  N,  Ycfrk,  in  Orange  Co.,  1  m.  E.  of  Edenville,  with  pargasite  in  limestone 
boulders,  2  m.  £.  of  Warwick,  in  granite  with  zircon;  I  m.  B.  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2  m.  SbW.,  with  red  spinel  and 
chondrodite ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  N.  York  Co.,  at  Kings- 
bridge,  in  vekns  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  limestone  of 
Essex  Ca  In  Ptnn.,  in  fine  long  crystals,  at  Sudsbury,  Chester  Co.,  and  the  adjoining  district  in 
Laucasier  Co. ;  at  Parksburg,  (Uncord,  West  Bradford,  and  Newlin,  Chester  Co. ;  at  the  Poor 
House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  Iu  N.  Jersey^ 
at  Newton,  with  spineL  In  N,  Car.^  at  Crowder's  Mountain.  In  Georgia^  in  Habersham  Co. ;  in 
Lincoln  Co.,  at  Graves'  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2}  in.    In  Arkaruaa,  at  Magnet  Cove. 

In  Oaaadd,  small  crystals,  with  specular  iron  at  Sutton,  C.  E  ;  in  the  ilmenite  of  Bay  St  Paul 
C.  E.,  orange  translucent  grains,  pure  ¥l,  and  probably  rutile  or  brookite. 

The  Qzyd  of  titanium  is  employed  for  a  yellow  color  in  painting  poroelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teeth. 

Beoent  art.  on  cryst,  Kokscharof  Min.  RussL,  L  il  ill.  iv. ;  Pogg.,  xd  1 64  (whence  angles 
given);  a.  Bose,  Pogg,  cxv.  648;  Hessenberg,  Min.  Not,  L  II.  V.    Figs.  16i-lA4  by  6.  Rose. 

AxtiC — ^Foxmed  in  crystals  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fiuorid  or  chlorid  of  titanium  (Danbr^  Hautefeuille).  Hautefeuille  observes  that  in  this  process 
crystals  of  rutile  are  formed  when  the  heat  used  is  red  heat;  of  brookite.  when  it  is  between  that 
required  for  volatilizing  cadmium  and  zinc ;  and  of  anakue^  when  the  neat  is  a  little  below  that 
required  for  tbe  volat  of  oedmium. 

Has  been  ot>served  in  crystals  as  a  fhmaoe  product  by  Scheerer. 

194.  OOTABm>RITB.  Schorl  bleu  indigo  (fir.  Oisans)  Bown^  de  lisle's  Grist,  iL  406, 1783 ; 
Sduffl  octaMre  reotangulaire  td,  J.  de  Phys.,  xxx.  886,  I7S7.  Octa^drite  Sausa^  Alpes,  §  1901, 
1796.  (^ctaedrtt  WenL,  1803,  Ludwig's  Wem.,  il  218,  1804.  Oisanito  IklameffL,  T.  T.,  ii  269, 
1797;  A,  J.  d.  M.,  V.  273,  1799.    Anatase  K,  Tr.,  Ul  1801.    Dauphmit 

Tetragonal.  0  A  l-i=119''  22' ;  a=l-77771.  Commonly  octahedral  or 
tabular.  ^  Observed  planes:  0;  prisms,  /,  f-i;  octahedrons,  1,  i,  f ,  i^,  i, 
\j  3-t,  2-i,  1-i,  |-i,  4-* ;  zirconoid,  ^5. 

0  A  i=153°  19'  1  A  1,  ba8.,=136^  36' 

(9  A  4=160  15  2-iA2-i  "    =148  28 

O  A  1=111  42  1-f  Al-i  «    =12116 

0  A  2-i=105  46  Oa  1=90. 

1  A  1,  pyr.,=97  51  /A  1=158  18 

Cleavage :  1  and  0^  perfect. 

H.=5-5— 6.  G.=3-82-3-95;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  gpeenish-yellow  by  transmitted  light.  Streak 
uncolored.     Fracture  suboonchoidal.    Brittle. 

u 
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Comp.— Like  mtile  and  brookite,  pure  titanic  add. 

Rose  found  in  ciTStalB  from  Brazil  1*25  per  cent  aeaqniazT^  of  iron  (Pogg.,  Izf.  SlSl 
Damonr  obtained  in  an  analysis  (Ann.  Oh.  Fhys.,  III.  x.  4\1\  ti  98*36,  Fe  1*11,  ^i  0^t>= 

Pyr.,  eto. — Same  as  for  rutile. 

Obs.— Most  abundant  ac  Bourg  d^Qisans,  in  Daupbiny,  with  feldspar,  axinite,  and  ilss 
Found  in  mica  slate  in  the  Orisons ;  in  Bavaria ;  near  Hof  in  the  Fichtelgebiige  ;  Korvraj 
Urals;  in  chlorite  in  DcTonshirei  near  Tavistock;  with  brookite  at  Tremadoc,  in.  ^ii'orth  ^ 
in  Cornwall,  near  Liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detadieci  cryst 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfleld,  B.  I.,  in  dolomite. 

De  Sau8sure*B  name  oetahedhie  has  the  priority,  and  is  particularly  appropriate,  tbo  ct^ 
being  usually  octahedrons.  Haiiy's  anaUue  is  No.  3  in  order  of  time,  and  was  brought  fof 
after  he  had  once  adopted  for  a  while  Delametherie's  name  oiaanUe;  it  is  from  af^-ra^ts^  e^ 
and  was  Intended  to  signify,  as  Hauy  says,  that  the  oonmion  octahedron  was  longer  tiian  chi 
other  tetragonal  species;  but  ien(fth  is  not  in  the  meaning  of  the  Greek  word. 

Arti£. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (l>aiib 
by  the  action  of  a  stream  of  muriatic  add  gas  on  Ti  0*  (Deville) ;  by  fusing  titanio  mcid.  with 
of  phosphorus  BJB,  in  B.F.,  and  then  exposing  the  bead  to  the  point  of  the  blae  flaume,  « 
minute  transparent  crystals  of  octabedrite  separate  {Qt.  Rose). 

196.  HAUSBCANHmi.  Schwarz  Braunstemerz  pt  Wem.,  Bei^gm.  J.,  386,  1  "TSd.  Scti 
Ifanganen  pt  KanL^  Tab.  72, 100,  1808.  Black  Kanganese.  Blattricher  SiAkwarm-Brmnm 
ffausm^  Handb.,  293,  1813.  Ilangan^  oxyd^  hydrate  JET,  Tr.,  1822.  Pyramidal  ifi^iieM 
Ore  ffai€L,  Mobs,  Min.,  ii  416,  1824.  Hausmannite  Haid.,  Trans.  R.  So&  Ed.,  ]82t.  Gk 
braunstein  BoHgTiL,  Handb.,  40fi,  1847. 

Tetragonal.  O  A  l-i=130^  25' ;  a=:l'1743.  Observed  planes :  1,  f  I^ 
Forms  octahedraL 

0  A  1=121^8'  jAi,  pyr.,=139^6r 

1  A  1,  pyr.,=105  25  UaU,   "    xrlU  52 

0  A  4=151  2  1  A  1^=142  42 

Cleavage :  basal,  nearly  perfect.  Twins,  parallel  to  14 ;  the  same  Idndoi 
composition  sometimes  between  fonr  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5— 5*5.  G.=4'722.  Lustre  submetallic.  Color  browniah-blact 
Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Oomp* — l^n*  Un=Manganese  72-1,  oxygen  27'9=Sn  69,  iin  31=100.  Formula  x^a^\ 
written  MnSln.  Analyses:  1,  Turner  (Trans.  Boy.  Soc.  Edinb.,  zL);  2.  Kamreelsberg  (Fog^i 
sir.  222) ;  8,  id.  (ib.,  cxady.  623);  4,  L  J.  Igelstrom  ((EfV.  Ak.  Stockb.,  186^  606):  ' 

An       Sn       O         Ba       Si        fi 

1.  Befeld                98-902  0*215  0-111  0-887  0*435=100  Turner. 

2.  nmenaa  92*487    7*004  1*150    =99*641  Ramm. 

3.  Pilipetad  92*12 6-96  0*18      0*84,  Ca  0*14,  itg 041 =100*09  Bamfli 

4.  Jakobsberg  28'78     71*27     =  100  Igelstrom. 

Rammelsberg,  in  later  examinations  of  tbe  Hmenau  mineral  (Pogg.,  cxxiy.  522),  found  Si  (^^^ 
0*91,  0-tfO,  and  Ba  0*15,  0*60,  0 14,  witb  Ign.  0*5,  and  0  7*10. 

Pyr.,  etc. — ^B.B.  like  manganite.    Dissolves  in  bested  muriatic  add,  affording  chlorine. 

Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ik^^ 
in  Tlmringia;  Hefeld  in  the  Hans;  Filipstad  in  Wermland.  Beported  also  from  Framont' 
Alsace.    Observed  at  Lebanon,  Penn. 

Dauber  found  for  crystals  from  Ibnenau  1 A  1=105'  30',  and  J  A  i=140*  31'  (Pogg^  ^^'^ 

The  formula  >[n'  Mn,  which  makes  the  two  members  each  to  contain  two  of  oopffgen,  taxt^ 
with  the  approximate  isomorphism  of  the  species  with  octabedrite  and  rut'le,  the  angle  0  A 1 19 
it  differing  hardly  2°  from  0  A  l-i  in  octabedrite,  and  about  21*'  from  (7  A  1  in  mtQc. 

Artif. — ^F^rmed  in  crystals  by  subjecting  Sin  and  Mg  to  heated  muriatic  add  gma  (DerilbV 


Ba 

Si 

ti 

2-26 

tr. 

0-95= 100  Turner. 

0-24 

7-98 

Ramm. 

0-54 

8-32 

Bamm. 

0-44 

8-68 

1-00,  Oa  0*91=100  Bamm. 
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Bnunite,  BraohTtTpoaB  Hanganeae-Oro,  Haid^  Ed.  J.  SoL,  it.  48,  1826 
fftbrannsielii  JBcnmhi.,  Handb.,  222,  1847.  liaroeline  Beud.,  !L  188, 188i^  HeterokUn  BreUh^ 
^,  zlix.  204^  1840  (in  art  by  Eyreinoff),  Handb.,  801,  1847. 

'etragonal.      O  A  l-i==135°  26' ;  a=0-98625.    Observed  planes :  0,  1,  2, 

C^  A  1=125^  40'  2  A  2,  pyr.,=96°  33' 

0  A  2=109   45  2  A  2,  basal, =140   30 

1  Al,  pyr.,=109    53  2-2  A  2-2,  pyr.  axial, =128   17 
1 A 1,  bas.,=108  40  2-2  A  2-2,  pyr.  diag.,=144     4 

d=109®  46'  and  108**  63',  Descloizeanx.  Twins:  forms  consisting  of 
ree  crystals,  Xenngott.    Also  massive. 

H.=6— 6-6.  G. =4-75— 4-82  ;  4*752,  fr.  Elgersburff,  Eamm. ;  4-818,  ib., 
aid. ;  4*77,  fr.  St.  Marcel,  Damour.  Lnstre  snbmetallic.  Streak  and  color 
trk  brovmish-black.    Fracture  uneven.     Brittle. 

Comp^— 2  lifn*  ttn-f  ttn  Si  (see  p.  188).  Turner  obtained  no  aUica,  and  made  the  mineral  rim* 
7  Hn.    AnalTses:  I,  Turner  (Edinb.  Trans.,  zi);  2-4,  Bammelaberg  (Pogg.,  czxiT.  515): 

iSSn  0 

1.  Elgenbnig  88*96        9*86 

2.  "         cryst        (I)       undo. 
X       "         massive    (i) 
1        •*  [80-94]       8-08 

'Tbe  maroeiiiie  (or  heterodine)  tram  St  Marcel  in  Piedmont,  shown  ohemicaUj  by  Damour,  and 
a;BtaIk)gTipfaica]ly  by  Deadodzeauz,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  d.  M., 
IV.  L  400)  to  oonsisi  of 

&a  66  68,  Fe  10*04^  JiCn  8-79,  te  1*80,  Oa  1*14,  %  0*26,  Si  10-24=98-45 

AntijieB  of  impoxe  ore  from  Elba,  by  Bechi,  in  Am.  J.  ScL,  IL  ziv.  62 ;  from  Engadin,  in 
ierpentiDe,  Ij  Bukeisen,  in  Ber.  Ak.  Wien,  zziv.  i87. 

Pyr^  •to^-B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  in 
0.?.,  beooming  colorless  in  B.F.  With  soda  gives  a  bluish-green  bead.  Treated  with  muriatio 
adi  erolvea  (Torino.     Maroeline  gelatinizes  with  adds. 

Obi.— Ooeors  bo&  crystallized  and  massive,  in  veins  traversmg  porphyry,  at  Oehrenstock,  near 
^ii>Q;  at  Elgersborg  in  Thuringia ;  at  Botnedalen,  Upper  Tellemark,  in  Norway ;  near  Ilefeld 
iQ  the  Han;  at  St  Maroel  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  Sd.,  IL  xiv.  62) ;  at  Yizianagram 

^UDed  after  Hr.  Braun  of  Gotho. 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  cassiterite  or  mtile,  the  plane  1-^ 
abore  shopM  be  1,  0  A  1  in  cassiterite  being  isa"*  26'.  Homologically  this  plane  in  all  these  re- 
•^  "P^G>M  is  1-^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  which  inclines  to 

197.  MIMXUIS.    ICennige  Cferm,   Plomb  oxid^  rouge  K 

Pxdyenilent,  occasionally  exhibiting,  under  the  microscope,  crystalline 

scales. 

,H.=2--3    G.=4'6.    Lustre  faint  greasy,  or  dulL     Color  vivid  red, 
uiued  with  yellow ;  streak  orange-yellow.     Opaque. 

^P.--PV  0*=ft+2  ^=Oxygen  9*84,  lead  90-66=100. 

^^^  the  redaction  flame  of  the  blowpipe  globules  of  lead  are  obtained. 
MftnA*  "^'y  Msociated  with  galenite,  and  also  with  calamine,  and  sometimes  conFtitutins 
^wtom^  alWr  galenite  and  cerussiteu 
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iBleiBtfln  theElfol;  InBtdenwenerinBadeD;  BrOlonlnWMtphalia; 


OoooisntBleiairinUieBim;  InBtdenweileruiBadeD;  BrfllonlnWertpIiaiia;  iBiaodd, 
aey;  QruBHJngtoii  Moor  uid  Weudnle  in  TorksLire;  Leadhilla  in  Soptlind;  Sc2ilaiig«cll 

Found  at  Atutio's  mine)  Wythe  Co.,  Ta^  atong  iri&  cenisslte. 

198.  BROOKITB.    Jnitette  5'or«<;  ISIS.    BrooUtoXnv,  Ann.  Pha,ILIx.  140, 1835.    J 
sito^Atp^  Am.J.  Bd.,II.iL2S0,  1846.    rEnoumtte  5K<p.,  <b.,  xiL  311,  1851. 

Orthorhombic  /a/=99'' 50' (— 100°  50'):  (?Al-i=131'  42';  a: 
=1-1620:1: 1:1-1883.  Observed  planes:  0:  vertical,  /,  t-T,  *-»,  i^. 
*-4.  *^.  *^>  »-* ;  domes,  fi,  H,  3-i ;  octahedral,  i,  1,  3,  ^-J,  J-^  1-i, 


lliuk,  nnl 


ie»  O  A  i-i=150' 42'  /AiislSQ'SS' 

OaH=1*7  14  wAt.»=157    11 

OaI    =124  17  t-SAi-S,  mac.,    =134  S 

OAi    =143  45  iAi         "         =135  » 

(?A2-J=111  34  lAl  "         =115  *3 

Oa1-1=133  19  l-iAl-i    "         =101     i 

O  A  5-6=101  38  l-aAl-S,brach.,=135  3: 

(?  A  2-1=117  54  2^a2-*,  t0P)=  65   4S 

Cleavage :  Z  iadistinct ;  O,  still  more  so. 

H.=5-5-6.     G.=4-12-4-23,  brooldte;  4-^1 
^4-23,  trp.  Ural  ciyBt.;  4-03— 4-085,  arkansiK- 
EOonrille,  N.  T.  Whitney  and  Damoiir,  3-86— 3-95,  Rammelsber:. 

8'81,  a  variety  from  the  Ural,  Hermann.  Hair-brown,  yellowish,  or  tw 
diflh.  with  metallic  adamantine  lostre,  and  translucent  (brookite) ;  also  iron 
bla(^,  opaqne,  and  submetallic  (arkansite).  Streak  imcolored — grajisa 
ydJowiBB.    Brittle. 

Oomp.— Pure  dtonlo  •old,  ti,  IlkB  rotOe.    Analyst:  I,  Hennaon  (J.  pr.  ca^  xlti-W)!* 
Bomanonky  (ft  B.  ZIg,  1863,  So.  W);  3,  Damour  (Ann.  A  IL,  IV.  inW): 


Ifi 
H-09 
H-Sl 


Ign. 

1  ■40=100-00 
1-3 1  =  08-80 
=101-46 


ANUYDBOUB  0XTD8. 
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mmelflljei^  obtained  94*33  p.  a  of  titanic  add  from  the  arkanaite,  and  a  oorreaponding  Ion 

Sc  gravis,  while  Whitney  and  Damour  found  lltUe  imparity  and  a  higher  apeciflc  gravi^. 

rr.,  etc — Same  as  for  rutile. 

«. — ^Brooldte  oocars  at  Bourg  d'Oisans  in  Dauphiny :  at  St.  Gothard,  with  albite  and  quartz 

9  Urala,  districst  of  Slatonat,  near  Miask;  near  Makirch  in  the  Yosgea,  in  paeudomorphiB  aftei 

ne ;  rarely  at  Yal  del  BoTe»  Etna^  with  rutile;  at  Fronolen  near  l^madoo,  Wales ;  in  thick 

c  aystala  (orftonmle^  f.  166)  at  Magnet  Cove,  Ozark  Mta^  Arkansaa,  along  with  elttolite,  black 

gt,  and  ac^orlamite;  in  small  crystals  from  the  gold  washings  of  Nor|h  Garoliua;  at  the 

mine  of  EBenvilley  Ulster  Oo,  N.  Y.,  on  quartz  (£  169X  with  ohaloopyrite  and  galenite ;  at 

B)  ^yinfiw 

\  /in  arkanaiterr  100**— lOO""  30\  1-2  A  1.2=10r  80',  and  186*  16'  to  136*  60'.    In  brookila 

I  the  Uiala,  /A  7=99*  60',  Kokscharof  (Min.  RussL). 

amed  after  the  Bnglisb  crystallographer  and  mineralogist,  H.  J.  Brooke. 

xHL — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^X 

3Bi.  EuiiAXTTB.     Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albite  vein  witb 

ellite  and  pyiochlore.    Its  chemical  identity  witii  brooklte  has  not  been  ascertained.    The 

axed  are  flgurea^  by  the  author,  of  two  of  the  crystals. 


ItO 


ItOA 


II 


n 

1 

n 

1  ii 

ff 

n 

4     J 

i« 

Some  of  the  obeerred  angles  are  /A  7=100*  to  101*,  H  A  iA=ir  49',  i-}  A  i^=140*— 140* 
1»,  HA}4=iJ8*  20'— 128*  30',  «  A  <-}=108%    Am.  J.  Sd.,  IL  xiL  211,  397,  xiii.  lit. 

199.  PYROLUSmi.  Lapis  manganensia  pt.  Obm^.,  MetalL,  1696.  Brunsten  =  Magp* 
<^  pi  W<UL,  268,  1747 ;  Manganese  pt  i^.  2H  Wall,  I  483,  1763.  Kanganaise  grisa 
pi  ^^  Oat,  1772.  Qrau  Braunstem  pt  Wem.,  Bergm.  J.,  886,  1789;  id.,  Bauam.,  Handb., 
-^  1B13.  Gray  Ozyd  of  Manganese  pt ;  Anhydrous  Binozyd  of  Manganese.  Mangan  Hy* 
V^Tfd  lan,^  Handb.,  240,  1826.  Fyrolusite,  Prismatic  Manganese-Ore,  JSatdL,  Trans.  B. 
8oc  Si,  1827.  Weichbraunstein.  Weichmangan,  Cferm,  Pohanite  (fr.  Flatten)  BreWu,  Pogg., 
^191, 18U=Iichtes  Graumangan-Erz  id,  Ohar.,  231,  183  i. 

^Whombic.  7  a  7=93**  40',  0  A  l.i=142°  11' ; 
J :  6 :  c=0-776  : 1  :  1-066.  Observed  planes  as  in  the 
^.    0  A  f t=160^  7a  a=136^  50'  7a  i-z=133° 

1  ^  ^  H  top,=l*0°.  Cleavage  7  and  «.  Also 
^J^^^"^j  often  divergent ;  also  granular  massive,  and 
J^uently  in  reniform  coats.     Often  soils. 

iL=2-2-5.  G.=4-82,  Turner;  Lustre  metallic. 
Sh^VS"'^^^^'  dark  steel-gray,  sometimes  bluish. 
\)^  ^^  bluish-black,  sometimes  submetallic.     Opaque.    Rathei 


ia.  Aag^ 


given. 
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2.  JPMfOfiOe.   H.  above  6.   G.=4'838 — 4*880,  f^.  Flatten,  Breith.   Color  Bgiit  Bteel-sraj. 
/A  /=92^  62',  0  A  1<4=147"  43'.    It  is  a  veiy  pure  pyrolnidte.    PIsaiii  stales  tbat  ' 
from  Gornwall  has  G. =4*826. 

8.  Varvaciie  is  impure  pyrolusite.    See  under  Manqanite. 

Oomp. — ^Mn=Mangane8e  63*3,  oxygen  86*7=100.    Analyses:  1,  ArfVedMni  (Scihw.^^ 
210);  2,  8,  Turner  (Edlnb.  Trans.,  1828);  4^  Sdieffler  (Arch.  PharuL,  zzxr.  260);  6» 
(Pogg.,  IxL  192) : 


1.  Undenaes? 

2.  Elgersberg 
8.  Ilefeld 

4.  Bmenau 
6.  Flatten,  Pal 


88-56 

84-06 

86*62 

87*0 

87-27 


0 

14-68 

11-78 

11*60 

11*6 

12*11 


a 

1-86=100 
1-12=100  Turner. 
1*67=100  Tomer. 
6-8,  Fe  1  *8,  Ca  0*8,  5l 
0-32,Fe3tl  0*17  =  100' 


In  another  spechnen  Scheffler  found  9*7  per  oent  of  baryta.    Specimens  from  near  Batted 
Hesse,  afforded  Sdiwarzenberg  and  Engelhardt  96*46  to  1 00  per  oent  of  pure  superoxyd  of 
ganese  (Ann.  Gh.  Fharm.^  Izi  262).    Y.  Seyoa  and  J.  Breuilhs  find  in  crystallised  ore  ftt>m  fie 
in  Andalusia,  Mn  97-9,  Fe  0*6,  £[  1-1=99*6;  and  in  a  massire,  Mn  96*9,  Fe  1*0,  ]^  0*6,  Si  ' 
99-4  (BuU.  Soc.  de  llnd.  Min.,  vi  29,  Bey.  GeoL  par  Delesse,  1860,  67). 

Pyr.,  etc. — ^B.B.  alone  infusible;  on  charcoal  loses  oxygen.   A  manganese  reaction  with 
Affords  chlorine  with  muriatic  add. 

Obs.— This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  Th 
gia ;  at  Yorderefarensdorf  near  Mahrish-Trubau,  in  Moravia,  which  place  annually  aflbrda 
hundred  tons  of  the  ore ;  at  Flatten  in  Bohemia,  and  elsewhere,  fine  crystals  occur  near  J< 
georgenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  Transylv. 
also  found  sparingly  in  Cornwall ;  in  Timor;  in  Australia. 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Yermont,  at  Brandon,  Irasl 
Bennington,  Monkton,  Chittenden,  eta,  both  crystallised  (f.  171)  and  massive;  at  Conway,  ~ 
in  a  vein  of  quartz ;  at  Flainfield  and  West  Stockbridge,  Mass. ;  at  Winchester,  K.  H. ;  at 
bury  and  £ent»  Conn.,  forming  velvet-like  coatings  on  limonite.    In  California,  on  Bed  islaod, 
of  San  Francisco.    In  New  Brunswick,  7  m.  fr.  Bathurst,  in  fine  oryst ;  in  Shepody  Hte. 
elsewhere ;  near  Upham  la  King's  Co.    In  Nova  Scotia,  at  Teny  cape,  cryst.  and  maaaiFc; 
at  Walton,  abundant;  near  Kentville ;  Fictou;  Amherst;  Musquodobit 

Fyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese.  Fyroluaita 
with  its  oxygen  at  a  red  heat,  and  is  extensively  employed  for  discharging  the  brovm  and 
tints  of  glass.  It  hence  received  its  name  from  too,  ySre,  and  Avb*,  to  w<uk  ;  and  for  the  same  reM 
it  is  whuQsically  entitled  by  the  French  It  aaoon  de  verriera.  It  is  easily  4urtingaished  from  pa*' 
melane  by  its  inferior  hardness,  and  usually  by  being  crystalline. 

800.  ORHDNBRim.    Kupferhaltiges  llanganen  OndMTf  Jahrb.  Min.,  6, 1847.    Mangnnby' 
ibroxyd  ffauam^  Handb.,  1682,  1847.    Mangankupfeiers,  Crednerit,  Hamm,,  Fogg^  IxzzL  551. 

MoQoclinic.  Foliated  crystalline.  Cleavage:  basal  very  perfect;  i^^^ 
distinct  in  two  otiier  directions  obliqnely  inclined  to  one  another. 

H.=4:-5.  G.=4'9— 5'1.  Lustre  metallic.  Color  iron-black  to  steei- 
gray.     Streak  black,  brownish. 

Oomp. — Cu'  liln*r=Oxyd  of  copper  42*9,  oxyd  of  mangsnese  67*1=100;  but  often  mixed  vitii 
oxyd  of  mangane^.  Analyses :  1,  Credner  (Pogg.,  ixxiy.  666} ;  2-4^  Bammelsbeig  (L  c,  v^ 
Min.  Ch.,  178): 

An       fin     Cu       fia     Ca     £[       0 

1.  Frioderichsrode    22*96    91*26    42*13    062    0*63    0*26   ,  gangue  0*68=98*37  Cred 

2.  "  62*56     r    40*66     1*48 6*78=100  46  Eamm. 

3.  "  66*29     82-86    3*08    0*76   8*68=99*06  BamnL 

4.  "  64*24     23*73    2*01 8-83=98*81  Bamm. 


Pyr.,  etc.— B.B.  tbsible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  dark  liolel  ooksr 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  U-  ^ 
comes  red  (copper).    Soluble  in  muriatic  add  with  evolution  of  dilorine. 

ObB« — ^eSxw)  frioderichsrode,  with  volborthite,  malachite,  and  manganese  ores.  Ramnielfberg 
dbaerves  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,  a  secondary  prodKt 
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301    PLATTKEBITE.    Schwerbleien  BreUh.,  J.  pr.  Oh.,  z.  &08|  1887.    Plattnerit  Haid^  Haodb. 

60i,  1846.    Braunbleioxyd  Haium^  Handb^  202,  1847. 

In  hexagonal  prisma  with  replaced  baaal  edges,  planes  0,  j;  1,  but  psendomorphoos  after  pyro 
morphite  (Greg) ;  clea?Bge  indistinct  G.= 9*39— 9*46.  Lustre  metallic  adamantine.  Color  iron 
black.    Streak  brown.    Opaque. 

OOMP.— According  to  Plattner  (J.  pr.  Gh.,  z.  508^  Pb  0*r=Lead  86*6,  oxygen  18*4=100.  Prob- 
ably from  Leadhill^  Scotland.  A  doubtful  species.  The  specific  gravity  given  is  as  high  u 
that  of  the  protoxy  d  of  lead. 

201A.  Tanaihc  OoHBm— (Yanadio  acid  Tmhmmch&r^  Am.  J.  Sd.,  IL  xi.  288,  1851.)    A  yellow 

Elvemlent  substance,  encrusting  masses  of  native  copper,  along  with  quarts,  at  the  Cliff  mine, 
ke  Superior,  according  to  J.  £.  Teschemacher  (1.  c.).  The  color  before  the  blowpipe  changed  to 
black ;  idso  the  powder,  boiled  in  nitric  add,  afforded  an  apple-green  solution,  from  which,  on 
partial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surfiice, 
whidi,  as  they  enlarged,  fell  to  ue  bottom ;  by  means  of  these  crystalline  masses  the  vanadatei 
of  silver  and  lead  were  made.  As  no  metal  was  found  in  the  first  solution,  the  yellow  mineral 
inferred  to  be  probably  vanadio  add  (Y  0"). 


B.  HYDROUS  OXTDS. 


1.  Oxygen  ratio  for  Sfc,  ]&=1 :  \. 

202.  TUBQIIS 

2.  O.  ratio  for  Ji,  fl=l :  f 

SOS.  Buvon  Si  fi 

206.  UurQANm 

8.  O.  ratio  for  fi,  H=l :  f 

206.  Liuoxin 

4.  O.  ratio  for  fi,  3=1 :  f 

807.  XASTBOSDnm    Fe  fi* 

209.  EuAsm 

5,  O.  ratio  for  fi,  fl=l  :  1. 


sio.  BmUOZTB 
Sll.  PTBOOHBOrri 
212.  GlBBSm 


agfl(or»g«fi«) 
An  Ift  (or  Mn*  £[^ 
Sid* 
218.  Gmaon 


IVfi 


204.  GoTHin  9s  fi 


fePfi* 


208.  BiAuxm  (Si,  9e)  A* 

(8,  ?e)  fi" 


218.  LDorm  9e  ^ 

214.  HTDBOTALom       (i  Sl+f  ]irg*)d*+sS 

215.  PnoAUBiTi  (i9e+|]irg*)fi*+2& 

(»,  »e)  »• 


Afptndix,-^%Vl.  PBiLOMELijra.    218.  Wad:  A, Boo  Mavqahibi;  B,  AsBOun;  0^  LAMPADm 


a02.  TURQITZL    Hematite  pt    Bed  Ochre  pt   Tnrgit  Htfrm^  Bull  Soa  Nat  Moscow,  L  252, 

1846.    Hydrohmnatlt  BreUk^  Handb.,  848,  1847. 

Compact  fibrous  and  diven^ent,  to  maasiye;  often  botryoidal  and  sta- 
lactitic  like  limonite.    AIbo  earthy,  as  red  ochre. 

H.=5— 6 ;  5-5,  Brush.  G.=3-56— 3-74,  from  Ural,  Herm. ;  4:-29-4-49, 
fr.  Hof,  Breith. ;  4*681,  fr.  Horhausen,  Bergemann ;  4'14,  fr.  Salisbury, 
Brush.    Lustre  submetallic  and  somewhat  satm-like  in  the  airection  of  the 
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fibrous  Btructiire;  also  dull  earthy.  Color  reddisb-black,  to  dart  i 
bright-red  when  earthy;  botrjoidal  surface  often  Infitroufi,  like  a 
liinonite.    Streak  red.    Opaque. 

Oomp.— Pe*  £[=&eBquioz7d  of  Itod  94-T,  water  G-B=100.  ADB^TiieH:  1,  HermauD  (I  c 
"  "   "  ■"     '    '"    ■■'    "     '■    ■     '    f,*,  Bergenmna  and  Pfeiffer  (Kamm.  Uio.  Oi^  98« 

P«  Su  &  InaoL 

I.  TTral  86-34  B  St  7-60,  Cu,  tb  1-85=100  Herm. 

a.  Hof  83-49  4-61  1-91, 5  0-09=100-10  Fritzacdia. 

3.  HorhansoD        89-64  1-40  6-64  2-T9=B8'47  Bergemuin. 

4.  "  92-83        B-31       0-93,  Ca  )-iO=ioo-g7  Pfeiffer. 

6.  SaUaburr        1  9I-S«  0-Sl        6-20,  Si  S-06,  3^  0-tD,  F,  S,  Co  lr.=99-98  Rodmac 

In  other  determinatioiu  for  So.  6,  S=6'02  and  6*09  p.  a ;  for  ipedmens  from  X«high  tiI 
Pa.,  6-34  BfBpper. 

Pyr.,  eto. — Heated  In  a  closed  tube,  flies  to  pieoes  in  a  remarbble  manner,  and  in  this  diM 
from  henmtita  and  timonite;  yielda  water.    Otherwlae  like  hematite. 

Oba.— A  very  common  ore  of  iron,  oflen  taken  for  limonite,  witb  vbidi  it  ia  frequeatlT  id 
dated,  and  wbicb  !t  renemblea,  except  in  ita  superior  haidneaa,  Btreak,  and  decrepitation.  It  ■ 
looks  Torj  much  like  flbrouB  hematite.  Hermann's  mineral  waa  fh>m  the  Turgioak  copper  xi 
near  Bosgetovek,  in  the  Ural,  and  (Vom  the  EolTyan  district,  In  the  Altai;  that  of  Breittiaia 
from  neai  Hof  in  Bavaria,  and  Siegen  in  Pnisaia;  found  also  witb  limonite  at  Dosseldo.-.l 
pTueaia;  at  the  Louiaa  mine,  Horhaueen.  la  tbe  nnlted  States  it  occurs  abundantlj-,  and  n 
large  bonyoidal  massive,  at  the  limonite  ore  bed  of  BoliBbury,  Ct,  as  detected  by  FroC  Brad 
(Am.  J.  8(u.,  n.  xliv.  219|,  uauaUj  constitutii^  the  exterior  layer  of  tbe  limonite,  aomotinief » 
Inch  or  more  thiclc  The  line  of  demarcation  between  It  aod  tbe  limonite  is  verj  distinct  d 
separation  along  it  is  oflen  easy. 

Artii — E.  DaTiea  has  shown  that  the  ordinary  predpitate  of  hydrate  of  iron,  on  being  bc^H 
in  water,  may  have  iU  water  reduced  to  3*62  p.  c  (J.  Ck  Soc,  II.  Ir.  99) ;  and  Rodman  (L  c)  in* 
b;  the  same  method,  reduced  It  to  2  p.  c,  showing  that  the  water  varies  witb  the  tompennn 
of  origin;  and,  as  Daviea  observes,  no  great  heal  U  needed  to  make  thus  anhydrons  Iiematiu. 

303.  DIASFORB.    Diaapors  Eaay,  Tr.,  Iv.  ISOl.    Blittricher  HydrargiUit  Bautii^  Haodb. 
443,  1813.    Hydrate  of  alumina. 
Orthorhombic.     /a/=93°  42}',  O M-i=U7°  l^' ;  a  :  h  :  c=0-6iiii\ 
:  1 :  1'067.    Observed  planes:  vertical,  /,  i-t,  i-l,  if,  i-i,  i-i,  *-£,  t-|,  *■-' 
domes,  1-i,  ft.  H;  ootahedral,  1,  2-2,  1-!,  j-fo,  H,  1-S,  4-^. 
Oa1-i=14S°  52i'  l-SAl-a,  bafial,=70°  62'    *"-2A^a=129°  47' 

MAl-t=121  7i  i-iAl-S=104  14i  i-3At-J=140  50i 

l-flAl-2,  mac.,=116  40     i-i  A  1=116  54i  1-tAl-t,  top,=117« 

1-fiAl-S,  brach.,=151  31  i-lA  1-8=120  33i  t-iA*-a=115  »i 

1T3  Crystals   usuall;^  thin,  flattened  jjarallel  to 

iri ;  BomfltimeB  acicular ;  commonlv  implsnteii 
Cleavage :  i-t  eminent ;  £-2  less  peHecL  Occurs 
foliated  massive  and  in  thin  scales;  eomelioia^ 
Btalactitic. 

H.=6-5-7.  G.=3-3-3-5;  8-4324,  HaOr- 
3-452,  Dufreooyj  3-30— 3-34,  fr.  Schemniti 
Lustre  brilliant  and  pearly  on  cleavage-fscc ; 
elsewhere  vitreons.  Color  whitish,  gravidi- 
white,  greeniflh-gray,  hair-brown,  yellowisii,  to 
colorless;   sometimes  violet-blue  in  one  dit^ 


asparagus-green   in  a  tlir^ 
Very  brittle. 


tioD,  reddish  plumb-bine  in  another,  and  [»!' 
when  thin,  translucent — snbtnuulaco)! 
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Si 

& 

H 

1.  Siberia 

74*66 

14-68 

9e  4-61 

X  Id. 

78-93 

16-18 

"  0-62 

8.  Ifiaak 

86-44 

14-66 

i.  Siberia 

79-91 

14-90 

6.  Scbemnita 

86-13 

16-00 

6.  Gumiich-dagh 

83-12 

14-28 

0-66 

7.  Nazofl 

82-94 

14-81 

1-06 

8.  Bahia,aA. 

84-02 

14-69 

Fe  0-68 

9.  Caiester,  Maas. 

88-0 

14-8 

"  8-0 

10.  NewliD,  Pa. 

80-96 

14-84 

"  3-12 

Oomp.— Si  £[=86-1  alnmina,  14*9  WBter=100.  Analysea:  1,  2,  Dufir^y  (Ann.  d.  It.  IH 
X.  677,  1836);  3,  He88  (Pogg..  zriii.  266);  4^  Damour  (a  R.  zzL  322) ;  6,  L5we  (P(m^  bd.  307); 
6,  7,  J.  L.  Smith  (Am.  J.  ScL,  IL  xL  68);  8,  Damour  (L'In8tLtat»  1853,  78);  9,  OT T.  Jackson 
(Am.  J.  ScL,  IL  zlil  108) ;  10,  a  Bw  Sharpies  (Priv.  contrib.) : 

Si 

2-90,  Ca  and  ttg  1-64=98-29  DuC 
1-39,  Ca  1-98=97-96  Dut 

=100  Hess. 

J  unattacked  6*80=100-61  Dam. 

=  1001 3  Lowe.    G.=3-808. 

0-82,  Ca.  Mg  <r.=98-88  a   G.=8*46. 
0-26,  Ca  0-35=99-42  a 
0-43=99*72  Damour.    Q.=3*464. 

=100*8  Jackson.    G.=8-39. 

1-68=100-44  Sharpies. 

AnaL  2  was  made  <m  the  mmeral  of  anaL  1  after  remoying  the  iron  bj  sulphuric  add. 

Pyr.,  ato — ^In  the  dosed  tube  decrepitates  strongly,  separating  into  pearly  white  scales,  and 
U  a  hig^  temperatnre  yields  water.  The  yariety  from  Sohemnits  does  not  decrepitate.  InAudble ; 
with  cobalt  sAution  giyes  a  deep  blue  color.  Some  varieties  react  for  iron  with  the  flnzes.  Not 
atiadced  by  adds,  but  after  ignition  becomes  soluble  in  sulphuric  add. 

Oba. — Gommozily  found  with  corundum  or  emery  in  dolomite,  dilorite  schist,  and  other  crys- 
talline lodcs,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
KoBSoibrod,  district  of  Katharinenburg  in  the  Ural,  in  granular  limestone  with  emery ;  at  Sohem- 
nits in  yeixis  between  dolomite  and  limestone;  at  Broddbo  near  Fahlun;  with  corundum  in  dolo- 
mite in  Oampo  Longo,  near  Dado  Orande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagh  and  Manser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samos,  and  Nioaria,  with  emery, 
as  delected  by  J.  I^  Smith ;  with  topas  and  margarodite  at  Trumbull,  Ct,  but  rare ;  with  corun* 
dum  und  margarite  at  Kewlin,  Cheater  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  in  large 
plates  and  crystals.    Exists  also  as  an  impurity  in  some  seolites  (Scheerer,  Pogg.,  cyiii.  430). 

The  aboye  angles  are  from  Kokscharof  (Min.  BussL,  ilL  169).  Marignac  obtained  by  measure- 
ment l-lAl-f=ll7'  46',  i-2A*.2=130",  1.2a1.2=161"  36'  and  116^38';  PhiUips,  t.2A*.2= 
129**  48';  Kenngott,  i.2 Ai.2=129''  32';  Haidinger,  ».2 Af-2=129*  64',  1-2 A  1.2=151"  64'. 

Diaapare  was  named  by  Haiiy  fh>m  6taevnpu>^  ta  scatter,  alluding  to  the  usual  decrepitation 
before  tbe  blowpipe.  Le  Udyre,  as  Haiiy  states,  first  made  known  the  species,  haying  found  it  at 
a  mineral-deale]^s  in  Paris,  and  giyen  it  to  Vauquelin  for  analysis.  Its  original  locality  is  not 
known,  but  is  supposed  to  haye  been  the  Urals.  Vauquelin  obtained  alumina  80,  osyd  of  iron 
3|  water  16  to  18=100  (Haiiy,  Tr.,  L  a,  and  Ann.  Ch.,  zlii  1 13,  1802). 

204.  QOTHITZL  Diinnsdiuppiger,  linsenformiger,  rubinrother,  etc.  Eisenglimmer  (fV.  Siegen), 
JSeeher^  lOn.  Beechr.  O.-Nass.  Lande,  401,  1789.  Kryst  fasriger  Brauneisenstein  MbhSf  Null 
Mm.  Kab.,  ill  403,  1804.  Gothit  (fir.  Siserfeld  near  Siegen)  J.  O.  Leius^  Tabell.  ges.  Mineral- 
leich,  46.  Jena,  1806,  fol,  Moll's  Efem.,  iy.  606,  1808,  UUmann's  Ueb.,  304, 1814.  Pyrrhosiderit 
[notPyrosiderit]  UUmaam,  Hansm.  Handb.,  268,  1813,  UUmann's  Ueb.,  144,  299,  304»  1814  [but 
giyen  naany  years  before  to  his  dass].  Sdiupplg-fasriger  Brauneisenstein  (tr.  HoUerter  Zug)= 
Lepidokrokit  UUrMum^  Hausm.  ib.,  269,  1813,  Ullmann's  Ueb.,  148,  316, 1814.  Haarformiger 
Brauneisenstein  .fibitfm.  ib.,  270,  1813=Nadeleiseners  J^etfL,  Char.,  1823.  Brown  Iron-stone 
pt..  Brown  Iron-ore  pt.  Brown  Hematite  pt,  of  JamMon^  PkaUpe^  eta  Sammteiseners,  Sam- 
metblende  pL=Przibramlt  fai  Glock.  Handb.,  649,  1831. 

Ghilait  BniffL,  J.  pr.  Oh.,  zix.  103, 1840.  Onegit  (f^.  L.  Onega)  Andre  (of  BrOnn),  Tageblatt, 
UTa  18, 1803,  Moll's  Efem.,  \l  109, 112, 1806=Ore  of  Titanium  varioutauOk  for  26  year8=G«thi«s 
idler  otctfL 

Orthorhombic.  /A/=94*52',B.&M.(95n4',Levy;  96°,Torke);  OaU 
=146°  33' ;  a:i:  c=0'66  : 1 : 1-089.   Observed  planes:  vertical,  /,  i4,  i-i, 

i-S ;  domett,  1-1 ;  octahedral,  1, 1-2,  3-3,  |-f . 

0  A  3-1=116^  44'         OA  1-?=148*'  48'  1-2  A 1-2,  mac.,=151^  86' 

(?  A  1-2=143    66  (?AfJ=121    8  i.2Ai-2  =130   40 

OaI   =iao     6         lAl,  brach.,=121  4  i-2  A i-2,  ov.t-i,= 123   62 


OZTGBH  OOltmUNDS. 

Id  priems  longitudinally  striated,  and  often  flattened 
scales  or  tables  parallel  to  the  shorter  diagonal.  Cleanq 
brachjdi agonal,  very  pertect.  Also  fibrous ;  foliated  or 
scales ;  massive ;  renilbrtn ;  stalactitic. 

H.=5-5-5.  G.=4-0-i-4  ;  4-37,  crystals  from  Lostwith 
in  Cornwall,  Torke.  Lustre  imperi'ect  adamantine.  OJ 
yellowish,  reddish,  and  blackisb-browa.  Often  blood-red 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 

Tar. — L  In  this  scale-Uke  or  tabnlar  oyitals,  ueoally  attached  by  one  edge.  StxA  ia  tb«  a 
giiial  GHUU  (PyrrhiaiJenit  or  Rfdringlimima-)  of  Kegen.  1 

t.  In  ackular  or  cspiltaij  (not  flexihle)  crTilals,  or  sleoder  priama.  often  radiateJj-  fiToaptd 
tba  Ifeedle-Inmstone  iNaddtiaenateia),  It  pamiea  into  (b)  a  varie^  irith  a  YtAyaty  Buribce:  d 
Pnibramile  (SamvuU^iende)  of  Praibram  to  of  this  kind, 

(c)  OnefUe  ia  acicular  giithite  penetrating  quartz,  like  rutUe,  trvra  an  tsland  In  L.  C 
wbera  it  waa  found  in  kjoae  atones,  in  ISiiO,  by  llr.  Armitrtiug,  an  Engliahnian. 
bean  called  f^ilhnUe,  after  Mr.  FulLon,  a  brother-in-law  of  Hr,  A.,  who  alao  poaaesao 

3.  Coltunoar  or  Abroua. 

*.  Scalj-flbrouB,  or  feat^iery  columnar,  the  lines  conBiating  of  mMe  or  leas  diatinot  scales,  aasr- 
what  like  plumose  mica;  Oie  Ltpid/xroeUe  (ft.  XifU,  teatt,  ani 'faiu, ^>er). 

i.  Aocordlug  to  HauBmaUQ,  compact  maBBiTs,  with  a  Sat  conchoidal  fVaciure,  UTer4>nivs  c 
Madriah-brown  and  nud'brown  color ;  and  sometimeB  reniform  or  Btalactitio. 

IL  Diaieminated  micraecopic  cr;Bttla  of  g^ichile  ara  one  source  of  the  frequent  aoentanai  ifr- 
opaleaeent  ctuiracter  of  spudiaetia  of  differeut  feldspars  (aee  p. 

Oomp.— Pe  fl=9eBquioijdofiron  89-9,  water  10-1  =  1(H),  AnalyaoB:  1-3,  t.  KobeU  ( J. pr. CL 
k  ISl,  318);  i.  Brandos  (Nogg.  Geb.  in  Bbeinl.  Westph.,  L  368);  &,  U,  v.  KabeU  (L  o.)  ;  1,  PUtUtft 
U.  pr.  Omii.  108);  a,  Yorke  (PhiL  Mag.,  III.  urii.  KM) : 

Pe      Bn       a        Si 

1.  Biaerfeld,  OdlhUt  86-91!    0-61     11-38    0-8S,  Cu  0-90=99-99  XobelL 

2.  a.  Zag,  L^id,  90-93   8-41   =100  EobeU. 

3.  "  "  8fi-6B    3'BO     11-50    0-3B  =  100  EobelL 

4.  "         "  88-00    0-60    10-T6    0-sO=98-76  Brandes. 

B.  Amberg,  moaa.  eo-Si  I0'6B  S-oO,  fb  l-0S=100XobeIl. 

6.  Marrland,  "  86-Sl 1080  3-86=100  KobelL 

7.  Chili,  OlJwfc  88-6  lO'B  4*3,  Cu  1'9=100  Platttwr. 

&  Loatwithiel,  cryd.  89-e6  0-16  lUOT  0-28=  100-06 Toi^e. 

OMUte  from  near  Uarquette  gave  Q-  3.  Brvah  1041  S  (Am.  J.  SoL,  II.  zxxru.  STI>  Ibc  I 
Imberg  mineral  (anaL  B)  has  been  called  al^paondariU ;  but  HUmaun,  who  gara  thia  name,  f<wpi  | 
Jbr  hla  mineral  the  oompodtion  of  limonite  (q.  t.)  . 

Pyr.,  oto.— Id  the  closed  tube  giTOB  off  water  and  ia  oonTerted  into  red  tesquiozTd  of  Ina 
With  the  Qniea  like  hematite ;  most  TarietSeB  give  a  manganese  reaction,  and  some,  treated  iatbi   | 
firoeps  in  O.F.,  sfler  moUtening  in  sulphuho  add,  impart  a  bluish-green  color  to  the  Same  (piM-   , 
phoric  add).    Soluble  In  muriatic  add. 

Obi — Found  with  the  other  oiyde  of  Iron,  especially  hemaUte  or  limonite.  Oocura  at  EaeiftH 
near  diegen,  in  Naeaau,  in  lameUiform  and  fitted  crystsUizatioiis  of  a  hyacinth-red  color,  ^^ 
limonite;  ut  Zwickau  in  Saiony;  Oberldrchen  in  Westerwald,  etc. ;  near  Clifton  in  (Honoeet(^ 
•hire,  near  Bristol,  Rnghuid;  in  Oonwall,  near  BoCalladc  and  Loetwithiet,  someortheciTitiUlt 
—  2  in.  long  and  \  In.  acroaa;  in  SomersetBhire,  at  the  I^Tideoce  iron  minus. 

In  the  D.  Suites,  at  the  Jackson  Iron  Utn.,  near  Uarquette,  L.  Superior,  in  lamellifonn  djstata; 
la  Peno.,  near  Eaaton,  the  var.  lepldoorodte  with  limonite ;  in  California,  at  Butsb  Oeel^  llah;o« 
0(L.  in  quarts;  in  Oregon,  16  m.  from  Portland. 

Kamed  Goihiit  after  the  poet  philosopher  Guthe ;  and  Pyrrhotitkrile  from  "<p^  fin^td,  toi 
""'    name  OaegUet^i  priority,  but  itwaa^Ten  withoatapioper  deacrii»loB,aBdbi 
-a  of  the  miner^  was  unknowiL 

30B.  HAHaAMTm.  Mangaualae  criatalUsJ  da  LUU,  OrlsL,  330,  1713.  ili.  101,  I1B3.  »» 
ga«iM  oxjAi  metallolde  £,  Tr.,  ir.  1801  (with  flga.).  Qiau-BrsunBteinera  pt  Wera,.  1'^' 
Xaw^W,  TtJr^  1800.     Oranmangaiiera  pt.  Kantta,  Tab.,  1808.    Gran-BramiBtein  pt  nm^sa- 
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andb.,  388,  1813,  390,  184*7.  Graj  Qzyd  of  Manganese  pt  PriflmatoidiBohes  Mangan-En 
U^,  Gnuftdr^  488, 1824.  Manganite  Haid,,  Trans.  B.  Soo.  Edinb^  1827.  Aoarddse  Btud., 
t^  n.  618,  188^     Newkirldte  Thom^  Min.,  i  609,  1836. 

Orthorliombic-     /A  7=99°  40',  0  A  l-i=147°  9i' ;  a:h\  o=0-6455  : 
l'ld5.     Hemihedral,  in  plane  ^2.     ObBerved  pianos,  O  (uncommon) : 
rtical,  7,  i-i,  i-i,  ^5,  i-fj  t-fi,  i^,  *-2  ;  domes,  1-i,  l-f,  2-i;  octahedral,  1, 
If ;  1-8,  2-5,  |-2. 


0  A  2-i=127^  46' 
O  A  1-3=146  9 
0M.4=144  59 
<?  A  1=139  49 
0  A  2-2=128  18 
0  A  l-i=151  25 


1  A  1,  mac., =130^  49' 
1  A  1,  brach.,=120  54 
1-8  A  1-8,  mac.,  =t  162  39 
i-2  A  i-2,  mac., =134  14 
i-2  A  i-2,  br.,=118  48 
ir^  A  i-8,  br.,=136  54 
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Twins:  composition-face  1-J.  Cleavage:  i-t  very 
^ect,  /  perfect.  Ci^stals  longitudinally  striated, 
ind  o&en  grouped  in  bundles.  Also  columnar ;  seldom 
^nular;  stalactitic. 

H.=i4.  G.=4*2— 4'4.  Lustre  submetallic.  Color 
dark  steel-gray — ^iron-black.  Streak  reddish-brown,  sometimes  nearly 
blucL  Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light 
Fracture  uneven. 

Goittp^lln  ]9[=8e8qiiioz7d  of  manganese  89*8  (=Mn  62-6,  0  27*3),  water  10*2=10a  Anat 
J»n:  1,  Arfredson  (Schw.  J.,  zzri.  262);  2,  amelin  (ib.,  zliL  208);  3,  4»  Turner  (Edinb.  Irans.^ 
U2S);  S,  How  (PhiL  Mag.,  lY.  zzzL  166): 


1.  West  Gothland 
tIkiUd 

3.  - 

4.  " 

ft.  Gbefsrie 


Mn 

62*86 
62*68 
62*77 


89*92 


27*64 
27-22 
2713 


86*81 


( 


KrOS  ArfVedson. 
9*60  Gmelin. 
10  10]  Tamer. 
lOlOJ  Turner. 
10*00,  gangue  1*14^  9e,  Ifta,  loss  2*05  How. 


Pyr., atc^—In  the  closed  tube  yields  water;  otherwise  like  brannite. 

Obii<— OocaiB  in  yeins  trayersing  porphyry,  associated  with  caldte  and  barite,  at  Befeld  in 
&e  Han;  Ibneoau  and  Oehrensto(£  in  Thuringia ;  Undenaes  in  Sweden ;  Christiansand  in  Nor- 
VKj;  Oornwall,  at  yarious  places,  occurring  crystallized  at  Botallack  mine,  St  Just ;  Callington 
aadaUbe  Bojal  iron  mines;  also  in  Cumberland,  Deyonshire,  Somerset;  Aberdeenshire,  Scot- 
uoi;  near  Boas  and  elsewhere  in  Ireland. 

UlSIoTaSootia,  at  Cheyerie,  Hants  Co.,  and  Walton;  also  10  m.  W.  of  Walton,  where  it  forme 

a  bed  of  oooglomeTate,  along  with  quarts  pebbles.    In  New  Brunswick,  at  Shepody  mountain, 

Albert  Go.;  Tattsgouche  B^  Gloucester  Co. ;  Upham,  King's  Co. ;  and  Dalhousie,  Bestigouohe 
Co. 

i>'e»Mife  of  Thomson,  from  Newkirohen  in  Alsace,  according  to  Lettsom,  is  nothing  but 

in^^^^  ^^^  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite.  Varvaciie  of  B. 
^^pa,  from  Warwickshire,  is  considered*  an  altered  manganite,  oonsisting  largely  of  pyroluaite 
^nitbwi*  obflenred  a  crystal  with  nearly  the  aisles  of  manganite^  glying  /A  /=:80''  24^  and  99* 
W.  a.=»R-a.    aw=s4-283— 4-628. 
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206.  XJMOMTFB.     Lxt^rrii  Xi$oi  {ft.  Iberia)  Dioac     Scbistiifi,  Hamatites,  PHr. ,   zzxri 
38.     Hsmatitea  pt,  Blodstan  pt  [rest  red  hematite],  WaJL,  260,  1747,  Cransi^    17a  11 
Hematite  pt,  I^.  TrL  WalL,  469,  1763.    Braun-Eisenstein  (incL  Eiaenrahm,  Braoxker  01a«^: 
WertLj  Bergm.  J.,  383,  1789.    BrauDeisenstein  pt  [rest  Gothite]  Hausm.,  Handbu,   26S,  ]s{ 
Braim-Eisensteln,  StOpnosiderit,  UUmann,  Ueb.,  146,  305,  148,  SIS,  1814.    Brovm  Iron 
pt,  Brown  Hematite,  Brown  Ocfare,  Jameson^  Min.,  253,  261, 1816.    Limonite  pt  [rest 
Bog  Ore]  BsudL,  Tr.,  IL  702,  1832  [not  Limonit  ffausm^  1813  (=Bog  Ore  only)]. 

Q*XP«  [yellow  and  brown]  The^shr.    ?  Sil  Plin^  zxziil  56.    Ochra  nativa,  Gtmu 
Agric^  466,   1546.     0.  nativa,  Sil,  Berggelb,  Ockergelb,   Otaner^  Foss.,  8,  1565. 
Brauneiaenstein  Wem.,  KamL    Brown  Ochre  pt.  Yellow  Ochre  pt 

Ifinera  Perri  sabaqnosa,  Min.  F.  lacustris,  v.  palustris,  Sjoemalm,  Myrmalm,    WdH, 
1747.    Mine  de  fer  limoneuse  Fr.  Trl  Wall,  1753.    Forrum  limosum,  etc,  TTolL,  iL  266,  111 
Baseneisenstoin  ^ncL  Morasterz,  Sampferz,  Wiesenerz)  Wem^  Bexgm.  J.,  S83,  1789.     M^ 
Ore,  Bog  Ore,  Meadow  Ore  pt,  Kvnoaitk,  JauMvm^  etc.    Limonit  (zrBaaeneisenatein  or  Bog 
Eauum^  Handb.,  283,  1813  [not  Umonite  of  Beud^  wh.  ind.  off  hydrous  ox.  of  ironj- 
CRocL,  Syn.,  62,  1847. 

XJsnallj  in  stalactitic  and  botrjoidal  or  mammillary  formSy  having 
fibrous  or  sabfibrous  Btractnre ;  also  concretionary,  massive ;  and  occa5ioih{ 
ally  earthy. 

B[.=5— 5*5.  G.=3-6— 4.  Lnstre  silky,  often  submetallic;  sometime? 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  browtt 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish- 
like  exterior;  when  earthy,  brownish-yellow,  ochre-yellow.  Streak  yel- 
lowish-brown. 

Var. — (1)  Compati.  Submetallic  to  silky  in  lustre;  often  stalactitic,  botryoidal,  etc  (2i 
Och^rwua  or  earthy,  brownish-yellow  to  ochre-yellow,  often  impure  from  the  presenoo  of  ciav. 
sand,  eta  (3)  Bog  ore.  The  ore  from  marshy  places,  generally  loose  or  porous  in  textare,  odeo 
petrifying  leaves,  wood,  nuts,  eta  (4)  Broum  day-inmstonej  in  compact  masses,  often  in  ooncr^ 
iionaiy  nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  from  the  <day-*JX)o- 
stone  of  the  species  hematite  and  siderite ;  it  is  sometimes  (a)  piaoWtic^  or  an  aggregation  of  con- 
cretions of  the  size  of  small  peas  (Bohnerz  Oerm.);  or  (6)  ooUiic. 

Only  part  of  stalactitic  limonite,  brown  or  yellow  ochre,  bog  ore,  and  day-ironstone  belong  here, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  spectti 
xanihosideriie  or  Umnite.  But  since  in  the  determinations  of  the  water  analysto  have  not  alwaj^ 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  n^er  the  analyses  11 
all  cases  to  their  true  places. 

KcUipkite  of  Ivauoff  is  a  mixture  of  Umonite,  oxyd  of  manganese,  silicate  of  zinc  and  lime, 
from  Hungiury. 

Oomp. — ¥e*  !^=Sesquioxyd  of  iron  86*6,  water  14*4=100.  In  the  bog  ores  and  ochres,  saoil 
day,  phosphates,  oxyds  of  manganese,  and  humic  or  other  adds  of  organic  origin  are  very  oommon 
impurities. 

Analyses:  1,  Ullmann  (XTeb.,  314,  1814);  2,  3,  v.  Kobell  (J.  pr.  Gh.,  L  181,  319);  4^  Be<^(KBL 
N.  Y.,  33) ;  6,  Amelung  (Ramm.  Min.  Ch.,  149) ;  6,  Schonberg  (J.  pr.  Oh.,  xix.,  107) ;  7,  a  Berge- 
mann  (Verb,  nat  Yer.  Bonn,  xvi  127) ;  8,  litten  (Rep.  G.  Ma,  1866) ;  9,  C.  a  Bodman  (priv.  cod- 
trib.);  10-13,  Schenck  (Ann.  Gh.  Pharm.,  xc  123) : 


i 


1.  Westerwold,  SiOpn, 

2.  IPerm,  fibrous 

3.  Biegen,  pikhy 

4.  Amenia,  N.  Y.,  stalad.  Urn. 
6.  Bubelund,  Han 

6.  Horhausen 

7.  "  G.=3-908 
"^b.  Mo. 

•Ty,Ot 


Fe  Un       ^ 

80-60  tr.  1600 

83.38    16-01 

82*87  tr.  13-46 

82-90  tr.  13-50 

86-77     18'23 

82*27     13-26 

82*63  2-35  12*33 

84-80    11*62 

61-18  0-60  13-81 


0-60 
*  Wttb  alaminn. 


2-26 
1-61 
0-67 
3-60" 

4-60 
2*27 
2-88 
3-68 


=98'76  UUmann. 

=100  Kob. 

3-00,  Cu,  Ca  4r.=100  Kdb. 

=100Bedc. 

=100  Amelung. 

=100-08  Schonlierg. 

=99-68  Bergemann. 

^  3kl0-64,  S  0*12  =  100-06  Li«w» 

<r.,  M  -93,  Co,  6a,  S  (r. =100-15  B 


\ 
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9e       n      Si      ^ 

10.  Di8tofKAxideni,p<Ml»lft;     71*71      8-28  18-00    6-71,  6a  0-60=^100-26  Sdheodi. 

11.  "  "  76-51     12-99    6-80    6-86=101-16  Schenck. 

12.  "  "  68-70     11-68  11-80    7'47 =99-60  Schenck. 

13.  "  "  70*46    11*12  13-04    6-88=100'60  Schencic 

A  concretionary  ore  from  Staatswald  Hardt,  Wurtemberg,  afforded  A.  Miiller  (J.  pr.  Gh.,  lyii 
124)  0-05  p.  0.  of  chromic  acid,  and  0*08  of  vanadio ;  and  traces  of  titanium,  aulphuTi  and  arsenic 
have  been  found  in  others. 

The  organic  adds  sometimes  amount  to  12—16  p.  a,  as  in  the  following :  1,  T.  S.  Hunt  (Bep^ 
a.  (W,  513,  186.S);  2,  3,  Wiegmann  (Preischr.  Torfes,  76,  76,  1837): 

9e         An        £[  Si         !l^  Humic  add. 

1.  Pointe  da  Lao^  OcAftf  6910      21*14      1-16      16-Ql,  sand  8*60=100  Hunt 

2.  Braunschweig,  A^oftf  f'e  66  13  7         14:^100  Wiegmann. 

3.  '•  "       "   68*6         1*5        10-6       7-0      12-5=100  Wiegmann. 

The  odire  analyzed  by  Hunt  was  from  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
color  light  brownish-yellow.  It  may  be  a  mixture  of  limonlte  and  a  hydrous  spedes  containing 
or^d  of  iron  combined  with  organic  adds.  Hunt  suggests  that  it  should  be  made  a  distinct  spe- 
cies; and  when  the  exact  nature  of  the  organic  adds  is  determined,  this  may  properly  be  done. 

In  other  analyses  of  bog  ores  from  Vauckeuil  and  other  places  in  Canada,  Hunt  found  16*50  to 
23*65  p.  &  of  water  and  organic  adds,  but  the  proportion  of  the  two  was  not  determined.  For 
other  eo-oaUed  limonite,  bog  ores,  and  ochres,  see  Xaitthosidbritb  and  Ldinitb. 

Pyr^  eto. — Like  gothite.  Some  yarietles  give  a  skeleton  of  silica  when  fused  with  salt  of 
phosphono,  and  leave  a  siliceous  residue  when  attacked  by  adds. 

Oba. — ^limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  assodated  at  times  with 
barite,  siderite,  caldte,  aragonite,  and  quarts ;  and  often  with  ores  of  manganese ;  also  as  a  modem 
marsh  deposit. 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  adds ;  and  is  derived  largely  from  the  change  of  pyrite,  sideritn,  magnetite, 
and  various  mineral  spedes  (such  as  mica,  augite,  homblenda  eta),  whidi  contain  iron  in  the 
protoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  j^oes,  over  most  countries  of  the 
globe,  into  which  it  has  been  borne  by  streamlets  from  the  hills  around ;  and  in  the  more  compact 
form  it  occurs  in  stalactites  as  well  as  in  tuberose  and  other  concretionary  forms,  frequently  mak- 
ing beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it  In  moist  places 
where  a  sLogfdsh  streamlet  flows  into  a  marsh  or  pool,  a  rust-yeUow  or  brownish-yoUow  deposit 
often  covers  the  bottom,  and  an  iridescent  Aim  the  surface  of  the  water :  the  deposit  is  a  growing 
bod  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate  in  carbonated  waters, 
a  sulph^e,  or  as  a  salt  of  an  organic  add.  The  limonite  beds  of  the  Green  Mountain  region  were 
shown  by  Perdval  (Rep.  G.  Conn.,  132,  Am.  J.  Sd.,  IL  iL  268)  to  be  altered  beds  of  pyritiferous 
micaceous  and  argillaceous  schist ;  and  the  same  is  held  by  Lesley  as  true  also  of  the  other  beds 
of  the  Atlautic  border,  from  New  England  and  New  York,  through  Pennmlvania  (Mt  Alto  region 
and  others),  to  Tennessee  and  Alabama  (Proc.  Am.  Ac.  Philad.,  463,  1864]^lm.  J.  ScL,  ^.  xL  1 19). 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  here  mentioned ;  leference  may 
be  made  to  the  various  geological  reports  for  oomplete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  Fishkill,  Dover,  and  Amenia,  N.  Y., 
and  in  a  similar  situation  north ;  at  Riclunond  and  Lenox,  Mass. ;  at  Hinsdale  as  the  cement  in  a 
conglomerate  quartz  rock ;  in  Vermont,  at  Bennington,  Monkton,  Pittsford,  Putney,  aod  Ripton. 

limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer  varieties,  ob- 
tidned  by  smelting  with  charcoal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  cold  short,  owing  to  the  phosphorus  present,  and  cannot  therefore  be  employed  in  the  man- 
ufacture of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
nodular  varieties  are  employed  In  polishing  metallic  buttons,  etc. 

Named  Lunoniie  frx>m  Xci/iwf,  meadow.  UUmann's  name,  StUpnosidenie^  from  <rriXirytf{,  tihimng^ 
has  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
trous, varnish-like  exterior.  The  name  lijnonUe  vnis  first  appropriated  espedally  to  the  bog  ores 
by  Hausmann  in  1813.  But  most  bog  ores  are  of  the  above  spedes,  and  Beudant,  recognizing 
this,  in  18.S2  used  limonite  for  the  bog  as  well  as  othor  limonite. 

▲It. — ^By  deoxydation  through  organic  matter,  if  carboiUc  add  is  present,  may  form  sideritt 

2e  C\    By  losing  water  becomes  hematite  (Fe).    Hematite  occurs  as  pseudomorphs  after 
iionito.    This  spedes  forma  numerous  pseudomorphs  of  other  spedes. 
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207.  ZANTHOSIDSRim.    Qelbeisenstem  (fir.  Goslar)  EiaumLj  HandK,  279,  1813L 
tiiOBiderit  (fr.  nmenaa)  E.  K  Schmidt  Pogg.,  Ixxriv.  496,  1851.    Yellow   Ochre  pL 
Orept 

In  fine  needles  or  fibres,  stellate  and  concentric.     Also  as  an  ochre. 

H.=2'5  when  in  needles.    Lustre  silky  or  greasy;  also.piteli-like ; 
earthy.     Color  in  needles  golden-yellowish,  brown  to  brownish-red  ;  a 
odire,  yellow  of  different  shades,  more  or  less  brown,  sometimes  redd 
Streak  ochre-yellow. 

Oomp.— I^e  !fiP=:Se6qiiioz7d  of  iron  81"^  water  18*4=100.  AnalyBes:  1,  Hanwnuiii  (( 

Ann.,  y.  21,  1811);  2,  3.  Schmid  (L  c):  4^  Muiraj  (Bamm.  Mln.  Gh.,  160):  5,  Hauflrhtoii  il 
Bii«.,IV.xxxiL220):* 

9e            Sn        £1  d            gi 

1.  GoBlar,  Harz                    69*00         2-50  16*89  4*00,  J'eS  8-05=99*84  H^ 

2.  nmenaa,  ^tfOotff  •             74*96          1*82        1*82  16*67  2*51=96*28  Scfamid. 
8.        "        *rcw»*              76*00          1*88        1*61  14*10  5*02 =96*96  Schmid. 

4.  Huttenrode,  6nw«  81*41         17*96  0*17, 0  0-46= lOii  Murrar. 

6.  Kilbride.  Ireland.             77*16         tr.  20*43  0*30,  r  1*60=99-48  Haught 

"  ]>>«  dae  to  nodeterailned  lime,  magnetiB,  ftlkallea,  antlmonj,  lead,  tnd  Uamath,  iwcMot  as  Unpoiitka 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  his  analjsea.  Half  i 
water  in  Hausmann's  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  miLei 
analyzed  by  him  could  not  have  corresponded  to  the  formula  given. 

Pyr.,  etc.— Like  those  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  eta ;  aa  an  odire  os 
Go0lar,  Bruehberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wicklow  Co.,  h^ 
along  with  limonite  and  psilomelane. 

Several  analyses  of  bog  ore  apparently  accord  with  those  of  xanthosiderite.  Bat  the  amcas 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  ezaminatioii  vi 
made  for  organic  acids.    See  under  Ldconitb. 

Arti£ — The  hydrate,  Pe  ]^,  is  formed  when  ozyd  of  iron  is  precipitated  ftom  hot  solutiKis  i 
its  salts ;  and,  according  to  Q^melin,  also  from  cold  solutions. 

208.  BBAUXTTB.  Alumine  hydrat^  de  Beaux  Berfhier,  Ann  d.  M.,  vi.  631,  1821.  Beasii^ 
Dvfr^  Mln.  (iL  347),  iii  799, 1847.  Bauxite  DeviJk^  Ann.  Oh.  Phys.,  IIL  IxL  809, 1861.  Woch» 
nils  A.  Flecfmer,  Z&  G.,  xviil  181,  1866,  Jahrb.  G.  Beichs.,  1866. 

In  roand  concretionary  disseminated  grains.  Also  massive  oolitic;  ^i 
earthy,  clay-like. 

G.=2-551,  fr.  Vochein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  'and  red, 

Var. — 1.  In  concretionary  grains,  or  oolitic;  heauxUe.  2.  Clay-like,  wochemite;  the  purer  kfji 
grayish,  day-like,  containing  very  little  ozyd  of  iron ;  also  red  from  the  oxyd  of  iron  present 

Oomp^^  Fe)  fi*;  with  3fcl :  3Pe=3  :  l,=Alumina  50*4,  sesquio:^  of  iron  261,  water  i-'i 
=100;  without  9e,=Al  74*1,  water  26*9=100.  Berthier  considered  the  iron  an  impuntr. 
Analyses:  1,  Bertbier  (I  c.);  2,  Deville  (Ann.  Gh.  Phys.,  IIL  Ixl  309);  3,  Berthier  (L  c,  v.  U^ 
1820);  4,  v.  Lill  (Jahrb.  a.  Beichs.,  Yerh.  1866,  11): 

Oa       % 

=  100  Berthier. 

=100  Deville. 

,  ^r  &*.= 100*8  Berthier. 

0*86  0*38,  g  0*20,  P  0*46,  &,  JfTa,  ta  **.= 100*56  lH 

In  the  last,  which  has  been  called  woditimte  (although  at  first  referred  to  beauziteX  if  tbe  6^ 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  are  rejected  ^ 
impurities,  the  remainder  corresponds  approximately  to  ^l  1^.    But  if  ttie  Si  is  in  the  oondiciff 
of  aUoiphane,  it  mil  tiequire  13  p.  c  of  the  water,  and  tbe  woohelnite  remaining  would  bi  mn^ 
*:*iw  identical  with  diasport,    A  red  varief/  fh>m  Wochein  contained  8*8  Fe  and  58*02  SL 


Si 

£l       Pe        1^ 

1.  Beaux 

2.  " 

8.  Senegal 
4.  Wochein 

2-0 
6*28 

520    27*6    20*4 
56*4          44-6 
40*0    33*60  24*7 
64-24  2*40    26*7' 
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The  following  are  analyses  by  DeTiHe  (L  c)  of  what  he  legards  as  impure  rarioties  of  beanzits 
■n  bat  one  of  which  contain  onlly  water  enough  for  a  spedea  of  the  diaspore  gTon*> : 

Si         21        9e        fi  ti      CaC 

1.  Beaux,  white  21*7  68-1  30  [14*0]  8*2  (r.=100 

2.  Beveet,  ImK-ftd  2'8  67-6  25*3  10-8  8*1  0*4=100 

3.  Allauch,  oo/^tff  4*8  66*4  24*8  11*6  3*2  0*2=100 

4.  Beaux                          30*3  34  9  22*1  —  12*7=100 

6.  Oalabria  2*0        88*2    [48*8]        8*6        1*6     ^  oorundum  5*8=100. 

Obo. — From  Beaux  (sometimes  spelt  BauxX  near  Aries,  France,  disseminated  in  grains  it 
oompaci  limestone,  and  also  oolitic;  also  at  Reyesti  near  Toulon,  brown  to  dark-red,  and  massire, 
regarded  as  an  iron  ore ;  at  Allauch,  Dept  of  Var,  France,  massive,  oolitio,  with  a  base  of  like 
nature,  cemented  by  some  carbonate  of  lime,  the  most  common  yariety ;  at  HOgel,  in  the  Oommuns 
of  Beaux,  a  hard  and  firm  yariety;  at  Galabre,  massive.  The  wodieinUe  occurs  in  Styria,  between 
FeistritB  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  junction  of  Ihe  Trias  and  Jurassic 
formations,  part  of  it  red  from  the  presence  of  oxyd  of  iron.  The  purest  beauxite  is  used  for  the 
manufacture  of  aluminum,  and  is  called  a^ufTitniim  are, 

209.  mJASrna.    Uranlsches  mttin-En,  Plttlnus  inferior,  BrsO^  Handb.,  OOl,  I847.    Eliastt 
Baid^  Jahrb.  G.  Beichsi,  iii  Na  4,  124^  1862.    Pittinit  fferm^  J.  pr.  Ch.,  Ixxyl-  322,  1869. 

In  amorphoTis  masses,  more  or  less  resin-like  in  aspect,  or  like  gxim. 

H.=3"5— 4*5.  G.=4'0— 5*0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  ed^  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslucent  to 
opaque.    Fracture  somewhat  uneven,  slightly  conchoidal. 

Var. — 1.  EUaaHe.  Somewhat  resin-like  in  aspect ;  G.=4'087-^-287,  y.  Zepharoyich.  Oolor 
diiB  reddish-brown. 

2.  PiUimte,  Color  blade;  streak  oliye-green ;  lustre  greasy  submetallic;  G.=4*8 — 6*0,  Breith.; 
6*16,  Herm. 

Comp.— fi  d",  with  opal  silica  and  other  impurities.  0  ratio  for  ft,  fi,  Si,  £[,  as  deduced  by 
Hermann,  in  eiiasiU,  2  :  24 :  6  :  19;  inpittiniie,  2  :  24 :  6  :  16.  These  numbers  correspond  very 
nearly  to  the  above  formula,  and  make  the  species  analogous  to  xanthosiderite. 

Analyses:  1,  F.  Bagaky  (Fogg.,  lY.  Ergmnx.,  848, 1863);  2,  Hermann  (J.  pr.  Oh.,  IxxyL  326): 

^       Fe     Ca      iig     l^b       Si       P       ti 

1.  maniB     61*88    6*63    3D9    2-20    4*62    6*13    0*84    10*68|  Xl  1*17,  t^  1*09,  C  2*62,  As  tr. 

=99*80  Bagsky. 
3.  FUtmOe     68*46    4*64    2*26    0*65    2*61     6*00     *.       10*06,  fii  2*67,  insoL  8*20=99-24  H. 

The  carbonic  add  in  anaL  1  may  be  combined  with  lime  and  part  of  the  magnesia,  making  6*7 
pi  a  of  impurity. 

Pyr.,  etc* — ^Nearly  as  for  grnnmiie.    Eliasite  is  soluble  in  muriatic  add. 

OhiL-^EHamie  is  from  the  Elias  mine,  Joaohimsthal,  where  it  occurs  with  fluor,  dolomite^  pitch* 
blende^  eto  ;  vadpiUmUe,  from  Joachimsthal    This  species  may  not  be  distinct  from  gummite. 


210.  BRUOITB.  Natiye  ICagnesia  (fr.  N.  Jersey)  A.  Bruce,  Bruce's  Mtn.  J.,  i  26,  1814  (with 
anaL).  Hydrate  of  Magnesia  A.  Athn^  lilin.,  236,  1816,  CJeavdand,  Min.,  429,  1822,  K  BaU, 
Gat  Hin^  28,  1824,  &  Bolrinaan,  Oat  Amer.  Min^  166,  1826.  Brudte,  ou  Hydrate  de  magnesia 
jB^mL,  Tr.,  838  (Index),  1824.  Talk-Hydrat,  Kagnesia-Hydrat,  Oemu  MonokUnoedriachos 
Magnoaiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  BemL,  J.  pr.  Oh^  IxxxiL  368,  1861.  Amianthus 
(fr.  Hoboken)  J,  Pierce^  Am.  J.  Sd.,  l  64,  1818=Amianthoid  Magnesite,  Nemalite,  T,  KutlaH 
ib.,iT.  18, 1821=Brudte(Ta]k-hydrat,  **hierher  zugehorenschemt''),  LeoiiA.,Handb.,  246, 1826- 
J.  2>.  WhiiHey,  J.  Boc.  N.  H.,  Boston,  86,  1849  (with  anaL). 

Khoinbohedral.    H  A  i?=82^  22^'  O  A  J?=119°  39i' ;  a=l-52078,  Hes- 
aenberg.    Olwerved  planes:    0;    E,  2^,   -4^,  -|jB,  -i^,  -J A 
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(9 A  2  5=106°  53i',  Oa\ 5=149°  39^',  (9  A 4  5=98°  6',  ^ A  ^  J?=i: 
Hessenberg.   Crystals  often  broad  tabular.   Cleavage :  basal,  eminent 
easily  separable,  nearly  as  in  gypsiun.     Usnally  foliated  raaaeive. 
fibrous,  nbres  separable  and  elastic. 
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m 


Iiow*8  mine,  Tezaa 


Wood's  mine,  Texas. 


< 


H.=2-5.    G.=2-35,  Haidinger;  2-40-2-46  fr.  Wermland,  IgelsL^ 
2*376,  fr.  Orenburg,  Beck ;  2*44,  nemalite,  Nuttall.    Lustre  pearly  oq 
cleavage-face,  elsewnere  between  waxy  and  vitreous ;  the  fibrous  silky,  Cc' 
white,  inclining  to  gray,  blue,  or  green.     Streak  white.     Trandw 
— subtranslucent.     Sectile.     Thin  laminsB  flexible. 

Var. — 1.  Foliated.    2.  Fibrous;  called  nemalite. 

Oomp. — Mg £[= Magnesia  68*97|  water  31*03=100.    Analyses:  1,  Brace  (Bracers  J^  I 
2,  lyfe;  8,  Stromeyer  (Unters.,  4rt7);  4,  Wurtz  (This  Min.,  682,  1850):  6,  ^yTe  (Ed.  N. 
J.,  viiL  362) ;  6,  Thomson  (Min.,  i.  157) ;  7,  Stromeyer  (L  c.) ;  8,  Hermann  (J.  pr.  Gh^  ItttjI.  3t 
9,  Smith  &  Brush  (A.m.  J.  Sd.,  il  xy.  214);  10,  Beck  (Yerh.  Min.  St  Pet.,  1862,  87);  11. 
Strom  (Ak.  H.  Stockh.,  1858,  187) ;  12,  J.  D.  Whitney  (J.  Soa  N.  H.,  Bost,  vL  36, 1S49) ;  13,  "^zx^^ 
(La);  14,  Rammelsberg  (Pogg.,  Izxx.  284) : 


Stg 

te 

1.  Hoboken 

70 

2. 

68-57 

8.        ** 

68-85 

0-12 

4.        " 

69-11 

0-47 

5.  Swinaness 

69-75 

6.        " 

67-98 

1 

7.        " 

66-67 

1-18 

8.  Wood's  mine, 

Texas, 

68-87 

9.  Low's  mine 

a 

66-30 

0-60 

10.  Orenburg 

. 

(1) 

67-24 

203 

11.  Wermland 

(5) 

1  68*04 

8-59 

12.  Hoboken,  yemaliie 

62-89 

4*66 

13.        " 

II 

66-05 

6*63 

14.        " 

ti 

64-86 

4-05 

0-64 


1-67 


1-57 

0-80 

tr. 


019 


30  =100Bnioe. 

31-43 =100Fyfe. 

30-90  =100  Stromeyer. 

30-42  =  1 00  WnrtB. 

80-25  =100Fyfe. 

30-96  =100*51  Thomson. 

30-89  =100  Stromeyer. 

30-83  =  1 00  Hermann. 

[31-93]  1-27  =  100  8  AK 

80-29  0-62=99-98  Bedc. 

28-H6  =190*29  IgelstrooL 

28-36  4'1 0=100  Whitney. 

8013  =101*81  Wuitz. 


29-48,  §1  0-27=98-66  Ramm. 

Pyr.,  «tc — In  the  closed  tube  gives  ofif  water,  becoming  opaque  and  friable,  sometimes  tam4 
gray  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkalis 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  tsanertlif 
soluble  in  acids  without  effervescence. 

Obs. — Bnicite  accompanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  fooodb 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  in  Unst^  one  of  ^ 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  Pyschminsk  in  the  Urals ;  <^ 
iloujot  in  France ;  near  fllipstadt  in  Wermland,  in  Sweden,  in  roundish  masses  in  limestooe.  ^\ 
occurs  at  Hoboken,  N.  J.,  opposite  the  city  of  New  York,  in  seams  in  serpentine ;  in  BidaaoBi: 
Oo.,  K.  Y. ;  on  the  peninsula  east  of  New  Bochelle,  Westchester  Co.,  N.  Y. ;  at  Wood^B  mio^' 
Texas,  Pa.,  in  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  at  Jfi^* 
mine,  with  hydromagnesite. 

The  angles  and  t  177  given  above  are  from  Texas  crystals,  as  measured  by  Hessenberg  Qi^ 
Not,  iv.  42).  a.  Rose  obtamed  from  the  same,  OAJ?=120^  OAii;=149''  40'— l&u'  M, 
/?A  —  ^i?=90^  The  author  gave  the  following  measurements  of  a  muinte  crystal  from  IM 
mine  (t  176)  in  bis  last  edit:  OAi?=ll9'*-119'65%  Oa2^=105'' 30,  ^A/?(by  oaks.)=rS2'l> 
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The  flbrouB  Tariety  (nemalite)  occara  at  Hoboken,  and  Xettes  in  the  Votges. 

Kamed  after  A.  Brace,  an  earl/  American  mini-ralogist,  who  first  described  the  Bpedes. 

Alt— Becomes  white,  pul^emlenti  and  carbonated  on  exposun^,  and  also  crjatallized,  oonstitut* 
ing  ^en  tiie  mineral  hjdromagneaite ;  the  latter  is  sometimes  m  pseudomorphous  crystals  aflei 
bracite» 

211.  FTRCXTHROITEL    Fyrochioit  Ik  J.  IgMrihn,  Pogg^^  czxiL  181,  1864,  (EfV.  Ak.  Stodch^ 

1R64,  205,  1865. 

Foliated,  like  brucite. 

H.=2'5.  Lustre  pearly.  Color  white ;  but  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  fiesh-rea 
oolor  by  transmitted  candle-light. 

Oomp«— An  ^  or  {iSn,  ftg)  £L  Sbi  fi^Protoxyd  of  manganese  79*8,  water  20-2=  100.  Analy* 
sis:  Igelstr5m  (L  a) : 

ttn  76-40  %3-14  Oa  1*27  ^e  0*01  fi  16'36  C  [8*834] 

Pyr.,  «to^— In  a  matrass  a  small  piece  becomes  at  surface  yerdigris-green,  then  dirty  green, 
and  finally  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  acid  forms 
easily  a  dear  colorless  solution. 

Obs^-^Oocurs  in  veins  1  to  2  lines  broad  in  magnetite  at  Paisbenr  in  Fillpstadt,  Sweden. 

Eenngott  refers  here  (Jahrb.  Min.,  1866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy- 
drous carbonate  of  manganese  (Wasserhaltiges  Eohlensaures  ManganX  and  which  Haidinger 
(Handb.,  498,  1846)  named  Wiserite,  It  is  described  as  yellowish-white  to  gray  in  color,  pearly 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  from  Gonzen  near  Sargunz,  the  Canton  of  St. 
Gall,  in  Switserland,  where  it  is  found  in  seams  in  a  granulltic  hausroannite,  with  rhodouhrosite. 
B?en  if  identical  with  prrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  described 
that  Igelstrdm's  name  luould  stand  for  the  species. 

212.  OIBBSim.  WsTellite  (fir.  Richmond)  C.  Dewq/,  Am.  J.Sd,  il  249, 1820;=Water  and 
Alumina,  id^  ib ,  iii.  239,  1821.  Gibbsite  J.  Ibrrey,  K.  Y.  Med.  Phys.  J.,  L  Na  1,  68,  April, 
1822.  Hydzargimte,  Gibbsite  of  Torrey,  OeaveL,  224,  782,  1822.  HydrargilUte  (fr.  Ural) 
G.  Bom,  Pogg.,  xlTiii.  664^  1889. 

Hexagonal,  Koksch. ;  monoclinic,  Descl.  In  small  hexagonal  crystals 
with  replaced  lateral  edges.  0  A  ^= 92°  28',  (9  A  ^  ^= 97°  22',  (9  A  4  ^= 
94°  55',  Eoksch.  Planes  vertically  striate.  Cleavage :  basal  or  0  emi- 
nent. Occasionally  in  lamello-radiate  spheroidal  concretions.  Usnally 
stalactitic)  or  small  mammillarj  and  incrusting,  with  smooth  surface,  and 
often  a  faint  fibrons  structure  within. 

n.  =  2-5-3-5.  G.=2-3-24;  2-385,  fr.  Eichmond,  B.  SilHman,  Jr.; 
2*287,  Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish- white ; 
also  reddish-yellow  when  impure.  Lustre  of  0  pearly;  of  other  faces 
vitreous;  of  surface  o^ stalactites  faint.  Translucent ;  sometimes  transpa- 
rent in  crystals.    A  strong  argillaceous  odor  when  breathed  on.     Tough. 


Yutm — 1.  In  crystals ;  the  original  hydrargiUiie. 

Oomp.~3ll d*= Alumina  65*6,  water  344=100. 
Jr.  (Am.  J.  So.,  IL  vil  411);  3,  4,  Smith  k  Brush 
(J.  pr.  Ch.,  xl  11) ;  6,  t  Kohell  (J.  pr.  Ch.,  xlL,  and  L 

3kl       Fe       Mg 


2.  Stalactitic;  gObaite. 

Analyses:  1,  Torrey  (L  c.1;  2,  B.  Silliman, 
(Am.  J.  Sd,  IL  xvL  51,  1853);  5,  Hermann 
491);  7,  y.  Hauer  (Jahrb.  Qt.  Beichs.,  iv.  397); 

A  8i        P 


L  Biduncmd,  OibU. 

64-8 

34-7 

=99-5  Torrey. 

2.          *'              " 

(})64-l9 

0-30 

34-23 

059, 

insol.  1-16=100-27  SilUman. 

S.          "              « 

64-24 

tr. 

0-10 

33-76 

1-83 

0-57=100  8.  A  B. 

4b          '*              " 

63-48 

ir. 

005 

34-68 

109 

ir.  =9930  a  ft  B. 

6.  Ural,  Bjfdrarif. 

6403 

34-54 

1*43-  100  Hermann. 

&  Villa  Bica,  ** 

66-6 

84-4 

=100  KobelL 

t.         "         " 

64-35 

35-65 

«r.  =100  Hauer. 

1% 
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Dewey  found  (L  c.)  33-36  p.  e.  of  water,  with  "  little  besides  alumioe  left."  , 

Hermann  states  (J.  pr.  Gh.,  zl.  32,  zlii.  1)  that  a  **  gibbsite  **  from  Richmond,  Mai  8,  a^ 
him  F  87*62,  ^1  26*66,  tL  35*72=100.  But  the  true  gibbsite  hos  since  been  analysed  att* 
Siliiman,  Jr.,  and  by  Smith  ft  Brush,  without  finding  more  than  a  trace  of  phosphoric  acid,  &» 
ing  the  original  analysis  of  Torrey.  This  at  least  is  oertam,  that  gibbsite  is  a  hydrate,  utll 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rosens  hjdrargillite  \h 
crystiUlized  in  the  Urals)  Is  identical  in  composition  with  gibbsite. 

P3rr.,  etc. — In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  ia:^ 
whitens,  and  does  not  impart  a  green  color  to  the  flame.  With  cobalt  solution  grves  a  deejhl 
oolor.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discoyered  by  lissenko  in  the  Schischimakian 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Koks(diarof,  in  cavities  in  a  taloose  scLi^: 
taining  much  magnetite.    The  larger  crystals  were  1  to  2  in«  long.    With  corondum  at  G 
dagh,  Asia  Minor;  also  on  corundum  at  Unlonville,  Pa. ;  in  Brazil,  resembling  -waTcUite. 
stcdactitic  occurs  at  Richmond.  Mass.,  in  a  bod  of  limonite ;  also  at  Lenox,  Mass. ;  at  the 
mine.  Union  Yale,  Duchess  Co.,  N.  Y.,  on  limonite;  in  Orange  Ca,  N.  Y. 

Named  after  GoL  G«orge  Qibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  ii 
Gibbs'  cabinet  of  Yale  College.  Cleaveland  calls  the  Richmond  mineral  hydrargiliHe  on  p.  2t\ 
his  mineralogy,  but  on  p.  782  adopts  Torrey*s  name  gihMte. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxSal,  and  hence  rhombobedrsl  iD 
A.a  St  Pet,  y.  372) ;  Desdoizeaux  that  they  are  optically  monodinic  (C.  R.,  Ixii.  987). 

213.  UBCNrm.    Limonite  pt    Yellow  Ochre  pt    Bog  Ore  pt   Brown  Iron  Ore  (Brsoseii 

stein)  pt    Quellerz  Berm.^  J.  pr.  Oh.,  xxviL  53. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  i 
earthy  yellow  ochre. 

H.,  (t.,  and  other  physical  characters  same  nearly  as  for  limonite.  11 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  mst-yello' 

Var. — 1.  Siibmetallio  or  pitch-like  m  lustre,  brownish-blaok  in  color.    2.  Ocfaneotic,  yeOov. 
Oomp^— 9e  H'=Oxyd  of  iron  74*8,  water  26-2=100.    Analyses:  1,  A.  H.  Church  ^J.C 
8o&,  IL  iil  214) ;  2,  3,  Hermann  (la);  4,  Karsten  (Karst  Arch.,  xv.  1) : 

9e  Sn  £[  P     Homicadd 

1.  Cornwall,  rtated  7373         2440         — ^,  loss,  etc.,  1-87=100 Chuni 

2.  Novgorod,  bag  ore  ^       62  08        1-90        24-64        6-64        4-74=100  Herm. 

3.  "  "      «»       6114        810        27-74        6*86        2-16=100  Herm. 

4.  New  York      "  66-33        076        26-40*      0*12         — ,  ^e  3-6,  SI  2*80=100  Kiist 

*  After  ezcL  47*60  nod.  ^  After  ezcL  60*28  sand.  *  Indndiag  homic  add. 

As  the  amonnt  of  organic  adds  in  Karsten's  analysis  was  not  determined,  its  right  to  ^ 
mduded  here  is  not  certain. 

Obs. — The  Cornwall  mineral  is  from  the  Botallack  mine,  and  was  stalactitic  and  of  a  rost-jeHi^ 
color;  G.=2*69.    That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  UmnUe  fh)m  Xi/ii'i;,  marsh.    Glocker  proposed  this  name  as  a  substitute  for  limonite  <^ 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.    As  his  limonite,  or  lium^^ 
was  bog  ore  exduslvely,  the  name  is  appropriately  nsed  here.   Hermann's  name  QoeUen  tS^^ 
to  ils  water  or  marsh  origin. 

214.  HTDROTAIiOITE.    HydrotaOdt  ffochateUer.,  J.  pr.  Ch.,  xxvil  376,  1842.    YS^nO^ 

HerriL,  J.  pr.  Oh.,  xL  11,  1847,  xlvL  267,  1849. 

Hexagonal.  Cleavage :  basal,  eminent ;  lateral,  distinct.  Also  lamella 
massive,  or  foliated,  and  somewhat  fibrons. 

H.=2.  G.=2-04:.  Color  white.  Lustre  pearly,  and  feel  ff^ 
Translucent,  or  in  thin  folia  transparent. 

Oomp.— ;iafi'+6  %]ft+6l6[=(iSl+}  Mg^lOf+l  d=:Alnmina  16*8,  magnesia  I91(  «*^ 
14*0=100.    Oorresnonda  to  1  of  ^iUMfe+6  of  bnicUe,  with  6  &  in  addition. 
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fMi;  1,  Hermann  (Lo.);  £,  Hochitetter  (L  c.)i  *-^  BunmelaberK  (Fogg.,  xorO.  aM)i 

31  F«         %  A  C 

g..hi»*ln.ifV         IS-es  8T-0T        46-8T         ^lOOHannann. 

Soanun  13-00  0-90        SS-80        BJ-06      10'fi4,  iDBoL  l-!0=»9-S0  Hodut 

"  18-Se  rj-Vt        41'fi9        a«l  =  10D'7a  Ramnt. 

«  1M8  88-18      [87-»91       6-06=ln0  Banun. 

"  18-00  — .        37-30      [117-38]       1-32=100  RuuDl. 

<•  lS-81  STOi        37-38        1-30=100-50  Banun. 

.,  etc — In  the  dosed  tub«  jleldi  mocti  water.    B.B.  InAisible,  but  exfollatei  flomewha^ 

Tes  oat  ligjit.     A  weak  rose-red  with  cobalt  lalntioD,     With  the  Sines  intomeMei  and 

I  a  dear  colorlesa  glaas.     The  Saarum  mineral  roaots  for  Iron. 

.-Oocun  at  the  minea  of  SchiBcbimak,  district  of  Statoiut,  18S 

lied  on  talc  achist ;   at  Snanim,  Norway,  in  serpentine. 

ad  h^drrtlalaie  inalluBioDtoitBrcEeiiiblbg  talc,  but  coDtaiolag 

man  water,  end  vSkneri/e,  after  Captain  Tolkuer. 

ighle  of  Sbepatd  (Am.  J.  Si,  U.  jiL  310),  from  near  Ozbow, 

Bar  SomerriUe  in  Bosaie,  St  I^wrence  Co.,  New  Tork,  is  bydro- 

I.  deriied  from  the  alteration  of  spineL    The  oolor  ia  white; 

I  liint,  pearif.     H.=2'5.     G.  =  3-0— 2-1.    The  oryatula  are  in 

nditkuis,  friKn  the  pare  apinel  to  octabedrona  witli  rounded 

I  and  pitied  or  irregular  imriacea,  and  it  also  occur?  in  Satlened 

kn.   Th?  mirfaoel  are  aometimes  aofl  and  altered,  when  the 

loiaaeiee  bare  the  hardnesa  of  BpineL     S.  W,  Jotmaon.  who 

idesLiibed  the  mineral,  obtained  in  one  analTSiB  (Aol  J.  Sci., 

U.WI,  £119-743,    Mg  36--i3%  C  8'4SS,  inioluble  spinel,  etc, 

t,  BiliaS'D20,  water  (by  diff}  24-223.     The  whole  loss  bjr  igni- 

h  one  trial  waa  40-8ii  p.  c;  which  woald^iTe  33  to  34  p.  c  oT  water.    It  ia  auociated  witli 

oute,  fpind,  phlogopite,  graphite,  and  aerpenUne. 

315.  FTROAnRITB.    PTroanrlt  IgtltfrSm,  (Err,  Ak,  Stookk,  xzlL  608,  1866. 

HeiBgonal.     In  Bix-sided  tables. 

Color  Bubmetallic,  gold-like.    Snbtranslncent. 

l'i»P^sa'+8Mgfl+6fl=(il'e+JliIg:^a'+3fl=Sesqoloi»d  of  Iron  38-9,  magneda 

t,«««t  40-1=100.  OorreapoodB  to  1  of  Itmniite  +  6  of  bmcUe,  wilh  6  fi  in  addition,  difibring 
n  h jdiMaldta  in  the  preaence  of  iron  in  place  of  aluminum.    Analjata :  IgelatrJSm  (L  o.)t 

Pe  33-93        Sg  34-04        3  34-B6        C  7-2^ 

JJ^T  •to^Iielda  water.    KB.  Inftwible.     Perfectlj  eoluble  in  muriatio  aold. 
OU^tma  the  Longbui  iinn>ailiie  In  Wermland. 

IS-  OUMBirrE.  Peate  TTranokker  pt  Wem.,  Min.  Sjat.  S6,  1817,  Eotftn.  W",  h.  a,  379 
tout  Cimpedwrt  fMe^Om.  Uranischea  Qwrnni-Ers  BreiOt.,  Cib.,  60,  18S0,  Char.,  118^ 
1^1  Utugiwajd  BnHh^  Handb.,  9011,  1847.  Fhoaphor-Qummit  Herm.,  J.  pr.  Oh.,  txxri.  327, 
1-H, 

AraorphoDB.    Ia  rounded  or  flattened  pieces,  looking  much  like  gum. 
H-2-5_3.    G.=3-9— 4-20,  Breith.      Lustre  greasy.      Color  reddish- 
cllijw  to  hyacinth-red,  reddish-brown.     Streak  yellow.      Feebly   trans- 

tttem. 

i^°"P--(6, 7e)  S>,  with  some  opal  ^ica,  phosphate  of  lime,  and  other  impurities.  BomianA 
rT™^0nteft>r6',  S,  3i,  B,  3: -i4:B  :2S,  or  1:1  far  oijds and  water.  HeDoeuuOogoufl 
,if*^  —A  nitaiDiiig  tbe  snpposed  dose  raUtion  of  uranium  and  iron.    AnalyaU:  Ketstei 
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Some  speoimi  db  ooDtain  traces  of  yanadic  acid. 

Pyr.,  etc^Yielda  much  water  and  a  bituminous  odor.    With  salt  of  phospboniB  in  CXF. 
a  jellow  bead,  becoming  green  in  B.F.  (due  to  uraniumX  leaving  an  undiuolTecl   slraletnn  M 
silica.  J 

Obsw— Ftom  Johanngeorgenstadt)  with  nraninite.  < 

i 
217.  FSIIiOlhlXIIiANEI.    Derb  Brunsten  pt  WdH,  Mm.,  268,  1747.    Magnesia  indnrata  ^ 

OronsLf  Min.,  106,  175a    Schwarz  Braunsteinorz  pt  Wem^  Bergm.  J.,  1789, 886.      Vecbirte^ 

Schwars-Braunsteinerz  pt  EmmerHng,  Ifin.,  >.  532,  Karaien^  Tab.,  54,  1800.    Verb.  Sdnnol 

Manganen  pt  KanL,  Tab.,  72,  1808.     Schwarz-Eiaenstein  pt  WenL,  v.  Leonh^  etc.    BjdU 

Hematite,  Black  Iron  Ore,  Ck>mpact  Black  Manganese  Ore.    Uartmanganerz.  PsQomelane  BaiJ^ 

Trans.  B.  Soa  Edmb.,  1827. 

Massive  and  botryoidal.    Beniform.     Stalactitic. 

H.=5— 6.  G.=3*7— 4'7.  Lustre  submetallic.  Streak  brownish-black 
Bhining.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Oomp.— (£a,  ftn)  Un-hMn+n  fi  ftn  [ +aq1;  or,  for  the  anhydrous  kinds.  (Ba,  HCs)  ttn  <f-8a 
Each  of  these  formulas  is  equivalent  to  simply  R*  0*.  Bamroelsberg  writes  for  the  xniDeral  (B% 
lin)  Mn*+^.with  some  Sin  as  mixture.  For  the  Elgersburg  ore  (anaL  7)  8ohmid  dodDoee  H* 
"brmula  (Ba  lK(n)Mn*+6fi,  which  may  be  written  (Ba,  Mn)  Mn+8dUn  +  3ii,  eqniTsleotir 
1^'  0'+3  ft'  0'+3]d[=ft'  0*+}^  As  the  mineral  occurs  only  massive,  the  troe  nature  of  siifl 
species  is  doubtfhL 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xL);  8,  Fuchs  (Schw.  J,  bdL  265);  4,  Rammelsbeij^ 
(Handw.,  iL  78) ;  5,  E.  List  (J.  pr.  Oh.,  Ixxziv.  60) ;  6,  Scheffier  (Arch.  d.  Pharm.,  xzzv.  260) ;  7-% 
Schmid  (Pogg.,  cxxvi.  161) : 


1.  Schneeberg 

2.  Romandche 

3.  Baireuth 

4.  Horhausen 

5.  Olpe 

6.  Dmenao 


UnMn 

69*80 
70-97 
81-8 
81*36 


0 

7*36 
7-26 
9-5 
918 


Ba 

16*36 
16*69 


85*17    4*49 
83*3      9*8 


6*8 


7.  Elgersburg       (a.=4*307)  68*27    816    17*27 

8.  Oehienstock     (a.=:4134)  70*64  10*09    10*92 

9.  Nadabula         (G.=4-332)  82*46    9*87      0*01 


6*22,  Si  0*26=100  Turner. 

4*13,  §i  0-96=100  Turner. 

4*6      4*2=100  Fuchs. 

304    3*39,  Si  0-63,  On  0*96,  9e  1-4S,  Ca 0*% 

]^a,  %  0-82=100-61  Banx. 
1*36    4*02,  Cu  1-28,  Co  0*81,  Ca  0*37,  insoL 

2-51  L'«l 

4*8,  Ca  1*8,  3tl  2*1,  i^e  0*3,  Si  1*17= 

99-1  Schdfttf 

4*84,  Si  0*51,  Fe 0*10,  *1  0*31,  ^bOlL 

Mg  0*02,  Ca  0-16,  fla  0*08=99*82  Sdioii 

0*21     6*86,  Si  0-32,  Fe  0*17,  Xl  0*21,  Cu  0^5. 

Ag  0*13,  Ca  1-26,  ifTa  0*26=100-21  Schmid 

8*06     3*21,  Fe  0*30,  *1  0-08,  €o  0-29,  CuO*03; 

lifg  0-03,  Ca  0-20,  ^a 022=99*74  QOojad 


other  varieties  of  the  so-called  psilomelane  contain  little  or  no  water.  Analyses :  10,  CUnfr 
bruch  (Bamm.  1st  SuppL,  121) ;  11,  Ebehnen  (Ann.  d.  K,  IIL  ziz.  166) ;  12,  Bammelsberg(Pogg-i 
Ixviii  72);  18,  Schults  (Banmi.  Min.  Gh.,  1006) : 


10.  Ilmenau  77-28 

11.  ay.  Haute  Saonc  70*60 
IX  Heidelberg  70*17 

13.  Schneeberg         80*27 


0        Ba  &      Mg      a 

15-82  0*12  6-29 ,  Ca  091,  Cu  0*40,  Si  0-52=100*290 

14*18  6*56  4*06     1*06     1*67,  Pe  0*77,  Si  0*60=99-47  Ebehnen. 

1616  808  2-62    0*21  [1*43],  Ca  0*60,  Cu  0*80,  Co  0*64,  Si  fl-9«= 

14.10  436  [0-23],  Ca  1*06=100  Schult& 


Pyr.,  eto< — ^In  the  dosed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition;  viUi 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  acid,  with  evolution  of  chlorine. 

Obs. — ^This  is  a  common  ore  of  manganese.  It  is  frequentlv  in  alternating  layers  with  pyroio* 
site.  It  occurs  in  botiyoidal  and  stalactitic  shapes,  in  Devonshire  and  Cornwall ;  atDefeld  in  the 
Harz;  also  at  Johanngeorgenstadt  Schneeberg,  Ilmenau,  Siegen,  etc.;  at  Elgersburg  and  Oabiw 
llock,  Thunngia,  and  Nadabula,  Hungary. 

It  forms  mammillary  masses  at  Ohittenden,  Irasburg,  and  Brandon,  Yt 

Named  flnom  (/^r'^t  smooth  or  nahsd^  and  f<<Aa(,  black. 
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ai8.  WAD.    (A)  BOG  MAKGANBSK    Magnesia  firiabiUa  terriformiB  OronsL,  Min^  106, 1708 
Barthy  Ochre  of  Mang^  Black  Wad  pt,  Kirwan,  Hin.,  1784,  1706.    Schwarz  Braunstelnen 
Manganachawm,  Karst,  Tab.,  1808.    Brauner  Eiaenrahm  Wem,    Bog  Manganese.    Ouatlte 
SuoL,  Min.,  241,  1841.    GroroUite  Berth.,  Ann.  Oh.  Phys.,  li  19,  1882,    BeiBsacherii  Said 
Jahrb.  G.  Beiduu,  Tit  609,  1856. 

(B)  ASBOLITB.  ?Oobaltuin  nigrum  AgHc^  Bormann.,  469,  1529.  Syart  Kobolt-Jord,  Mln 
Gob.  terrea  fnliginea,  TFoOL,  Min.,  285,  1747.  Kobalt-Mulm,  Oobra  Cob.  nigra,  OronsL,  Min., 
211, 1768.  Kobolt-Erde,  Schwaner  Erdkobalt,  Rnaakobalt)  Eobaltmanganerz,  Germ,  Earthy 
Oobalt,  Blaok  Cobalt  Ochre.  Cobalt  ozyd^  noir  /T.,  Tr.,  It.  1801.  Kakoohlor  (fr.  Laoalta) 
BreUK^  Char.,  240,  1832,  Handb.,  896,  1847.  Aabolan  (fr.  Kamsdorf;  eta)  BreUk.,  Handb., 
832,  1847. 

(C)  LAMPABITE.  Eupfermangan  Lampadius,  Kene  Erfahr.  im  Geblete  der  Ch.,  etc,  11 
70.  Eupfennanganers  BreUh.,  in  Hoffln.  Min.,  iv.  b,  201,  1818.  Cupreoaa  v^ngftn^wft.  Pelo* 
lumit  G.  F,  BMUer,  Pogg.,  zzL  691,  1881.    Lampadlte  JTuoL,  Min.,  238,  1841. 

The  inanganese  ores  here  included  occur  in  aznorphona  and  reniform 
masses,  either  earthy  or  compact,  and  sometimes  incmsting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
compounds  or  distinct  mineral  species. 

Il=0*5 — 6.  G.=3— 4*26;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.     Color  dull  black,  bluish  or  orownish-black. 

Oompg  Var. — ^Ranunelsberg  oonsidera  them  related  essentially  to  psUomelane  under  the 
fonnula  R  Un+1^  (or  2  iS),  but  mixed  with  other  ingredients. 

Varieties:  (A)  Blanganesian ;  (B)  Cobaltiferous ;  (G)  Cupriferous. 

A  Boo  Hahoanbsk  Consists  mainly  of  oxyd  of  manganese  and  water,  with  some  oxyd  of 
iroiij  and  often  ailica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  aagle  of  barite, 
101  42\  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  is  pseudomorpbous 
after  caldte.  GroroUUe  occurs  in  roundish  masses  of  a  brownish-black  color,  and  reddish-brown 
streak;  with  H.  sometimes  6— 6'6;  it  is  from  Groroi  in  Mayenne,  Yicdessos,  and  Cautem,  in 
France.  ReissacherUe  is  the  ore  analyzed  by  Homig  (anal.  14),  which  is  remarkable  for  the 
amount  of  water.  Huot's  name  cuaiUe  is  from  the  French  speUing  of  wad.  Wad  is  of  English 
origin.  The  wad  of  the  Cumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Mawe  in 
bis  Mineralogy  of  Derbyshire. 

B.  ASBOUTB,  or  Earthy  Cobalt,  is  wad  containing  oxyd  of  cobalt,  which  sometimes  amounts  to 
•*^2  p  a  Named  from  daiaXn^  aooi  (or  Aebolan  from  daf /Aaii'u,  to  soil  like  sootX  For  anal.  15~17, 
Bammelsborg  writes  the  formula  (C^o,  Ou)  Mn^+4  tL  Breithaupt's  cacodhhr  includes  the  ore 
from  Bengersdorf  in  Lausitz  (anal  16),  having  H.=2— 2*6,  G.=3'16— 8*29. 

G.  Laicpaditb,  or  Cupreous  Manganese.  A  wad  oontaining  4  to  18  p.  o.  of  oxyd  of  copper, 
and  often  oxyd  of  cobalt  alsa  It  graduates  into  black  copper  (Melaoonite  or  Kupferschwftrse). 
6. =3*1 — S'2.  Pdoeoniie  is  a  browuish-black  variety,  having  a  liver-brown  streak:  H.=3 ;  G.= 
2-609-2-667 ;  from  Eemolinos  in  Chili.  ^ 

Special  formulas  have  been  written  for  several  of  the  foUowing  analyses ;  but  these  bog  mmei^ 
ala  are  not  simple  species. 

Analyses:  1,  Klaproth  (Beitr.,  iil  811);  2,  3,  Turner  (Edmb.  J.  Sd.  N.  a,  ii.  213);  4,  6,  Ber- 
thier  (Ann.  Ch.  Phy?.,  11.  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiii  302,  xiv.  267);  7,  Bcheffler 
(Arch.  d.  PharuL,  n§ir.  260);  8,  Bammelsborg  (Fogg.,  bdL  167);  9,  Igelstrom  (Jahresb.,  xxv. 
542);  10,  11,  Beck  (Hep.  Mm.  N.  Y.,  66);  12,  Berthier;  13,  Bahr  (J.  pr.  Ch.,  UiL  308,  fr.  Cefy. 
Ak.  Stockh.,  240,  I860) ;  14,  £.  Homig  (Jahrb.  0.  Reichs.,  viL  312) ;  16,  Klaproth  (Beitr.,  ii.  808) ; 
16,  Dobereiner  (Gilb.  Ann.,  IxviL  333);  17,  I^ammelsberg  (Fogg.,  liv.  661);  18,  Kersten  (Schw 
J.,  Ixvi  1) ;  19,  Bammelsborg  (PogSh  liv.  646);  20,  Bottger  (ib.) : 

L   Wad, 

An       fb.       0         Pe       Ba      On      fi 

1.  Okosthal  68*  6*6        1*0       —    17*6,  Si  80,  CIO  Klaproth 

2.  Devonshiie  7912  8*82     1-4       —    10*66=100  Turner. 

8.  Derbyihira  3869     62*34      6*4       10*29,  insol  2*74=:  109*36 1 
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4.  VicdeBsoa 

5.  CfroroiUU 

6.  Baden 

7.  BmeniHi 

8.  BiibelaDd 

9.  Westgothland 


OXYOBN  OOHFOtTNDB. 


ttn     Sn     0 

69-8     11-7 

62-4     12-8 

32«73   

66-6     121 

67-60   13-48 

82-61    


Pe     :6a 


10.  HiUsdale,  N.  Y. 68*60 

11.  AtiBterUtz,    «*     68-60 

12.  Siegen  68*6     

13.  Skidbeig  66*16 


10-4 


14*  Gastein 


3416 


60 
9-33 

1-0 

l-OI 

0-77 

16-76 
22*00 
6-7 
2-70 

14-16 


-  —  12-4)  Si  7-0=100-9  Berthkr. 

16-8,  day  8-0=100  Beitibier. 

4-0  31-38,  l^b  12-83,  ^b  8-0,  €e0-38,  S 

quartz  2^6^ 

8-1         9-8,  Si  2-5=100  Scheffler. 

0-36       10-30,  Si  0-47,  Oft  4*22,  fc  3-66=:  100 

6-68,  Si  1-43,  il  6-30,   Ca  1-91   ' 

0-69=99-21 

iveo,  insoL  8-26=100  Bock. 

—  17-00,  ineoL  2-60=  100  Beck, 

12-9  (with  loBsX  M  10-7,  Quarts  l-S  1 

16-340o0-02  12-07,  Si  092,  Si  0^6,  Ca  0-S9,  JM 

0-28,  £:  0-28=99-11  B&tf 

16*90,  Ca  C  7-69,  sand  27-27  Horsig 


16.  LauflitB 
16.  Eamadorf 
17. 


u 


81-21 
40-05 


IL  EarOiy  CcibaU;  ABbolite. 
0       9e    £a 


6-78 

9-47    4-66  0-60 


Co 

19-4» 
3206 
19-45 


Cu 
0-2 


tL 


17-0,  Si  24-8,  Si  20-4=9t-8  I 

22-90=92-94  D. 

4-35  21*24^  i  0-37=99-94  Bamm. 


in.   Cupreous  Manganeae;  Lampadite;  Kupferschwane,  or  Black  Copper,  mparL 

An    Sn       0       9e     :fta     Co       Cu      £[ 

18.  Schlaokenwald    74-10   0-12   —      4-80  20-10,    Si  0*3,   gypsum    I-OS= 

100-47  Kennei. 

)9.  Kamadorf  49*99  8-91    4-70  1*64    0-49^  14-67  14-46,  ftg  0*69,  ti  0*52,  ^i  S-Ti 

Ca  2-26=101-06  a 
20.  "  63-22 914    1-88  1*70    O'll^  16-86  16-94^  ft  066,  Ca  2-86=  108-44  B 


With  ozyd  of  mangoneM. 


With  ozyd  of  nickel. 


Psrr.,  etc^— TTod  reacts  like  psilomelane.  Earthy  cobaU  gives  a  blue  bead  with  salt  ofidios- 
phoruB,  and  when  heated  in  B.F.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  he^d 
(copper).  Cupreous  manganese  gives  similar  reactions,  and  three  varieties  give  a  strong  iDaD> 
ganese  reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatio  acid. 

Obs. — ^The  above  ores  are  results  of  the  decomposition  of  other  ores — partly  of  ozyds,  sua 
partly  of  manganesian  carbonates.  They  occur  at  the  localities  above  mentioned,  and  macv 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  oounties  of  Columbia  and  I>llcbes^. 
N.  Y.,  at  Austerlitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  fcod 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  in  the  BOuth-w%st 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Biechelsdorf  in  Hesse ;  Saalfeld  in  Thuringia:  at 
Nertschinsk  in  Siberia;  at  Alderly  Edge  in  Cheshire.  An  earthy  cobalt  oocurs  at  Mine  la  Mott^, 
Missouri,  which  ooutains  10  or  1 1  p.  c.  of  o^iyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur;  also  near  Silver  Bluf;  South  Carolina,  affording  24  p.  c.  of  oxyd  of  oobah 
to  76  of  oxyd  of  manganese. 

Cupreous  manganese  is  found  at  Schlaokenwald,  and  at  Eamsdorf  near  Saalfeld ;  at  Lauterberg 
in  the  Harz.     Peloconite  is  from  Bemohnos,  Chili,  where  it  occurs  with  chrysocolla,  or  malachite. 

Vabvacite.  Varvadte,  referred  to  on  p.  171  as  an  altered  manganite^pproachoa  a  wad  is 
composition.  Phillips  obtained  (Phil.  Mag.,  vl  281,  vlL  284)  Mn  63*8,%  31-7,  £[  6*0;  or  3(9 
81*7,  0  13-H,  £[  6*0.  A  similar  oompound  from  Ilefeld  in  the  Har2  (in  part  psoudomorphoas  ailei 
oaldte)  afforded  Turner  lln  80*79,  0  1423,  ^  4*98=100,  and  DofloB  (Schw.  J.,  hlv.  81)  lU 
81*40,  0  13-47,  ^  6*13=100. 


OXTD6  OF  ASAJSSaOy  ANTIMONY^  STO.  188 


OXTDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHITB 

GROUPS,  SERIES  U. 

ABSENOUTB  OBOUP.    Oomp.BO'.    Isometric 
219.  AasExauKB  As  0'  220.  SBrAXMONTixi  Sb  0* 

TALKNTINITS  GBOUP.    Gomp.  BO*.    Orttiarhombia 

221.  YALKHmnra  Sb  0*  224.  Kolybditb  Mo  0' 

222.  (?)  Bbhitb  Bi  0*  226.  Tuvofinxs  W  0* 

223.  (P)  K&jauHxn  Bi  0*+[iBi  S] 

l»  OBICBSITB  OBOUP.    Comp.  B  0",  with  8  replaciiig  part  of  0.    MonooUnia 

22&  ESBMGSITB  Sb  (0, 8)*  ^ 

4.  CEBYAiniTS  6B0UP.    Comp.  B  0*+ B  0*. 
221.  CsBTAXTixii  Sb  0"+Sb  0*. 

A]9eMEt]b— 228.  SnEiooiriTi  Sb  0*+aq.    229.  YdLQiBlKl  Sb  0*+aq. 

219.  ABSENOU1XI.  Arsenicom  natiymn  fjEurinaeemn,  A.  o.  orjatallinam,  WaUt  224^  1749. 
i.  oddfonne  OnmsL,  207,  1768.  A.  cabicam,  eta,  Ltnik,  1768.  White  Arsenic  BiU,  1771. 
Aneme  bUnc  natif  ^\  Naturlicher  Arseniklcalk.  Arsenikbiathe  KartL,  Tab.,  79,  1800. 
Anenic  ozid^  Si  Acide  arsenieux  /V.  Oxyd  of  Arsenio^  Arsenous  acid.  Arsenige  Saure 
^fm.   Arsenit  JETaidL,  Handb.^  487,  1846.    Arsenolite  Dona,  Min.,  139,  1864. 

Isometric.  In  octahedrons  ^f.  2).  Usually  in  minute  capillary  crystals, 
steflarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
stalactitic;  earthy. 

H.=V5.  G. =3-698,  Roget  &  Dumas.  Lustre  vitreous  or  silkv.  Color 
▼Iiite,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale 
yellowiah.    Transparent — opaque.    Taste  astringent,  sweetish. 

22"»P^^=0xygen  24*24,  arsenic  76-76=100. 

PyYn  ^tOi'— SnbUmes  in  the  dosed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
P'^i^  Tolataizeft  in  white  fumes,  giving  a  white  ooatmg  and  an  alliaoeous  odor.  Slightly  soluble 
^BOt  water. 

.^^~~AoQompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  as  a  result 
«  we  daoomposition  of  arsenical  ores.  Occurs  at  Andr^usberg  in  the  Harz ;  at  Wheal  Spamon 
?  ^^^;  Joachimsthal  in  Bohemia ;  Kapnik  in  Hungary ;  the  old  mines  of  Biber  in  Hanau ; 
^  v)vluT  puDe,  Nevada;  the  Armagosa  mine,  Great  Basin,  CaL 
.^''^^^  has  been  observed  as  a  furnace  product  in  orlhorJumibic  crystahi,  probably  isomorphous 
vim  Taientinite^  2Ls  and  §b  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  firooD 
v^uutttiQa  at  a  temperature  above  200°  C,  and  the  isometric  at  one  much  lower 
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OXYGEN  OOMFOUKDB. 


As  the  name  areeniie  is  nsed  in  chemistry  for  compounds  of  arsenons  add,  the  aathor 
changed  it  to  araenoUte. 

Alt. — ^Natiye  arsenic  is  often  coyered  by  a  blackish  crust  or  powder,  which  has  been 
a  Bubozyd  (As);  but  acoordiog  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and 


220.  SXINARMONnTZI.    Antimoine  ozyd^  oota^drique  ff.  de  Senamwnl^  At»>i_   Gh. 
III.  zxzi  504^  1861.    Benarmontite  Dma^  Am.  J.  Sd,  U.  ziL  209,  1851. 


Isometric ;  in  octahedrons  (f.  2).   Cleavage :  octahedral,  in 
granular  massive ;  in  crusts. 

H.=2— 2*5.     (jr.=5-22 — 5"3.    Lustre  resinous,  inclining  to  subadi 
tine.     Transparent — ^translucent.     Colorless  or  grayish.     Streak  -white. 

Oomp. — Sb  (like  valent!nite)= Oxygen  16*44^  antimony  83*56=100,  with  8ometiine«  1  p^ai 
lead  and  1  to  3  p.  a  of  grayish  day,  Bivot  (L  a). 

P3rr.,  etc. — hi.  the  dosed  tube  fuses  and  partially  sublimes.    B.B.  on  charcoal  fuses  eaoSy. 
gives  a  white  coating ;  this  treated  in  R.F.  colors  the  outer  flame  greenish-blue.     Solubk 
muriatic  add. 

Obs. — A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.    Rrst  found  i 
the  district  of  Haradas  in  Algeria ;  occurs  also  at  Pemeck  near  yKp\tu<a)fu.  in  Hungary  ;    Knd€ 
in  Cornwall ;  the  antimony  mine  of  S.  Ham,  Canada.    The  octahedrons  ttom  Algeria  are  s 
times  nearly  i  in.  in  diameter. 

Named  aiter  H.  de  Senarmont,  who  first  described  the  spedes. 

221.  vAliBNTINITB.  Chaux  d^antimoine  native  (tV.  Chalanches)  ifbn^ieai,  J.  de  Fhys.,  xx& 
66,  1788 ;  (fr.  Przibram)  Rossler,  Crell's  Ann.,  1787,  l  334.  Antimonium  spatosum  album  B» 
quetf  lb.,  1788,  L  623.  Woiss-Spiesglaserz  Wem^  Eojfm^  Bergm.  J.,  385,  308,  lt89.  Weia» 
Spiessglanzerz  Klapr.^  Crell's  Ann.,  1789,  i  9  ,•  BeUir.^  m,  183,  1802.  Antimoine  oxyd^  H^  Tc, 
iv.  1801.  White  Antimonlal  Ore  Kirwan,  i  261,  1796.  White  Antimony,  Oxyd  of  Antzmosf 
Antimonbluthe  v,  LeorUi.,  Handb.,  160,  1821.  Exitdle  BeuoL,  Min.,  615,  1832.  Exiteliie  Chat 
ntan^  Min.,  89,  1848.    Valentinit  Eaid.,  Handb.,  606,  1845. 
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a 


Orthorhombic.  /A  7=136^  58' ;  (9  A  1-1=105^  35' ;  a : 
h  :  c=3-5868  :  1  :  2-5365.  Observed  planes :  7,  i-t,  H.  ^^ 
H,  2-2.  l-lAHadj.,=70^  32',i-tA|.t=129°32',  7Ai4= 
111°  31'.  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage : 
7.  highly  perfect,  easily  obtained,  Twins:  composition- 
plane,  i-i,  producing  an  aggregation  of  thin  plates.  Abo 
massive ;  structure  lamellar,  columnar,  granular. 

H.  =  2'5— 3.      G.  =5-566,   crystals  from  Braunsdorf. 
Lustre  adamantine,  i-i  often  pearly ;  shining.    Color  snow- 
white,  occasionally  peach-blossom  red,  and  ash-gray  to 
brownish.    Streak  white.     Translucent — subtransparent. 


Oomp.— Sb=Oxygen  16*44,  antimony  83-56=100.    Analysis :   1,  Yanquelin  (Hauy'a  Min^  it 
274);  2,  Suckow  (Jahresb.,  1849,  733): 


1.  Allemont     Oxyd  of  antimony  86       Ibid,  with  9e  3        ^ca  8=97. 

2.  Wolfach  "  "         91-7  "         Fe  12        **      08,  Sb  6-3=100. 


Mongez,  who  makes  the  first  mention  of  this  mineral  fh)m  a  discovery  of  the  adcuiarTariet^Bt 
Allemont,  correctly  regarded  it  as  native  oxyd  of  antimony,  as  afterward  confirmed  by  Yaoqaelin. 
»Qd  by  Rossler  (1.  c.)  for  the  Bohemian  variety.  Prof.  Haoquot  and  Klaproth  annoaunoed  is 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  cdd;  but  in  1802  Klaprothpronouooed 
this  also  pure  oxyd  of  antimony. 

Pyr.,  etc.— Same  as  for  senarmontite. 
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Obi« — Oocun  with  other  antimonial  ores,  and  resnlts  from  their  alteration.  Found  at  Prd 
bram  in  Bohemia,  in  yeina  trayersing  metamorphio  rocks ;  at  Felsobanya  in  Hungary,  with  stibnita 
and  arsenopyrite ;  Malacaka  in  Hungary;  Br&unadorf  near  Freiberg  in  Sazony;  AUemont  in 
Danphtny.    Alao  at  the  antimony  mine  of  South  Ham,  Canada  East 

AnUmtmcphyUUe  of  Bretthaupt,  of  unknown  locality,  ocoorring  in  thin  angular  six-sided  prisms, 
is  probably  yalentinite. 

Tbeprimaiie  form  of  3b  is  obtained  from  solutions  at  a  temperature  aboye  lOO^'Ol 

Kamed  after  Bssil  Valentine^  an  alchemist  of  the  16th  century,  who  disoorered  the  properties 
A'antiniony. 

222.  BESMFTB.    Ozyd  of  Bismuth,  Bismuth  Ochre.    Wismuthocker  Cferm,    Bismuth  oxjdi 

Hr.    Blsmite  DoMU 

CryBtalline  form  not  observed.  Occhtb  massive  and  disseminated,  pul- 
verulent, earthy ;  also  passing  into  foliated. 

G. =4'3611,  'bUsson.  Lustre  adamantine— dull,  earthy.  Color  greenish- 
yellow,  straw-yellow,  grayish-white.    Fracture  conchoidal — earthy. 


Oomp^— Bi=Ozygen  10*85,  bismuth  89*65=100,  along  with  some  Iron  and  other  imparities. 
Analysis  by  Lampadhis  (Handb.  oh.  AnaL,  286) : 

Ozyd  of  bismuth  86*4,    ozyd  of  iron  5*1,    carbonic  add  4*1,    water  3*4=99. 

Suckow  obtained  for  another  from  Fichtelgebirge,  derived  from  the  decomposition  of  aikinite 
(Die  Yerwitt  im  Min.,  14),  Si  96*5,  Xs  1*5,  9e'  H*  2'0=100. 

Pyr.,  eto^ — ^In  the  closed  tube  most  specimens  giye  off  water.  B.B.  on  charcoal  Aises,  and  is 
easily  reduced  to  metallic  bismuth,  whidi  in  O.F.  gives  a  yellow  coating  of  ozyd.  Soluble  in 
nitric  add. 

Oba. — Occurs  pulyerulent  at  Schneebeig  in  Sazony,  at  Joachimsthal  in  Bohemia ;  with  native 
gold  at  Beresof  in  Siberia;  m  Oomwall,  in  St  Boaoh,  and  near  Lostwithiel 

Dr.  Jadcson  reports  an  ozyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymite  of 
Tirginia. 

Bee  Ibrther,  BdicutitIi  p  716. 

223.  KARBLXNITB.    Karelinit  Eermmm^  J.  pr.  OL,  bczr.  448, 185S. 

« 

Massive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dis- 
tinct 

H.=2.  G.=6'60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Oomp^— Bi  with  Bi  S.    Analysis :  HermariTi  (1.  e.) : 

0  [5-21]  8  3-58  Bi  91-26=:100 

P^.,  ate. — ^In  tube  giyes  sulphurous  add  but  no  sulphur,  yielding  a  gray  slag  with  globules 
of  bismuth. 

Oba* — ^From  the  SsTodinsk  mine  in  the  Altai,  along  with  hessite  (telluric  silver).  The  mineral 
ifl  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu- 
tite.  By  treating  t^e  powder^  mass  with  muriatic  add,  a  metallic  powder  remaios,  which,  ex* 
amined  with  a  lens,  and  washed,  proves  to  be  entirely  free  from  any  native  bismuth,  and  is  ib.e 
mineral  kareHnite. 

Kamed  after  Mr.  yamlin,  the  discoverer. 

2d4.  MOLYBDTTB,  Molybdena  or  Molybdio  Ochre,  Holybdio  Acid.  Mdybdfinooker  Oerm 
Mdybdine  Cfreg  dt  LtUatm,  This  Ifin.,  144^  1854.  Brit  Ifin^  848, 185a  IColybdite  BrmtiL,  B 
H.  iXg^  xvfi.  125,  1858. 


Qrthorhombic.  /A  7==  136^  48',  and  isomorphons  with  valentinite,  Breith 
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(fr.  artif.  cryst).    In  capillary  oryBtallizations  tufted  and  radiated  ;' 
subfibrous  massiye ;  and  as  an  earthy  powder  or  incrustation. 

H.=l— 2.  G.=4-49— 4-50,  Weisbach.  Lustre  of  crystals  silky  to 
mantine ;  earthy*    Color  straw-yellow,  yellowish-white. 

Oomp.~fio^0z7gen  84*20,  molybdenum  65*71=100. 

Py;r«i  etc — ^B.B.  on  charcoal  Ajses  and  coats  the  charcoal  with  minute  3reUowisfa_ 
molybdio  acid  near  the  asaay,  beooming  white  near  the  outer  edge  of  the  coating, 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  which  changes  to  dark  red  on 
heating.    With  borax  g^ves  in  O.F.  a  jellow  bead  while  hot,  beooming  colorleas  on  ccx.] 
B.F.  a  saturated  bead  booomes  brown  or  black  and  opaque.    With  salt  of  phosphorus  giv^es 
lowish  bead  in  O.F.,  becoming  green  when  treated  in  B.F.  and  allowed  to  oool 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  local't 
that  speoies;  at  Adun  Tsdulou  in  Dauria,  and  at  Pitkaranta  on  L.  Ladoga,  in  siXky  tofts 
illory  crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn.,  at  Chester,  Delaware  Co. ;  Georgia.  1 
Co.,  in  silky  fibrous  tuits;  in  the  gold  region,  a  few  miles  north  of  Virginia  Oitv;  K< 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color  (called  molybcbMie  of  v 
D,  D.  Owen,  in  Proo.  Ac.  Philad.,  vl  108,  but  shown  by  Qenth  to  be  this  specieB  mixtnl 
limonite). 

Artificial  crystals  of  molybdite  afforded  A.  K  Nordenskiold  the  planes  0,  i-i«  i^  *-£  f^ 
and  the  following  angles:  OAH=167*"''f  ^A  H=14S°  6',  OaH=140'' 3',  t-«A*-|^=10€" 
and  gave  a:h:  c=0-4792 : 1 :  0*3872.    Doublmg the yertlcal axis,  a:b:  c=0-9584 :  1 :  0-387 2.  «! 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  whioh  has  aibz  6=0-951* J 
0*8832.    The  above  dimenaions  correspond  to  /a/=1S7°  40.' 

226.  TUNaSTITB.    Tungstic  Ochre  B,  SiUman,  Am.  J.  BcL,  iv.  62, 1822.    Wo] 

Scheelsaure  Germ.  Wolfiramine  LeUsom  A  Qreg^  This  Min.,  1864,  Brit  Kix..,  349,  1853 

Pulverulent  and  earthy. 

Color  bright-yellow,  or  yellowish-green.  { 

Oomp. — W,  or  pure  tungstic  acid = Oxygen  20*7,  tungsten  79-3=100. 

Pyr.,  etc.^ — ^B.B.  on  charcoal  becomes  black  in  the  inner  flame,  but  luftisible.  With  9i^  i; 
phosphorus  gives  in  O.F.  a  colorless  or  yellowish  bead,  which  treated  in  RJF.  gives  a  blue  gius  flj 
oooling.    Soluble  In  alkalies,  but  not  in  acids.  ; 

Obs. — Occurs  with  wolfram  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  miDe,  Kocm : 
Ct,  filling  smaU  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  from  ^*j*i 
decomposition ;  in  Cabarrus  Co.,  N.  C;  at  St.  Leonard,  near  Limoges,  rarely  in  distinct  cube<  cf . 
a  sulphur-yellow  color  on  wolfham  and  quartz,  a  fine  specimen  of  which  is  contained  in  tl«o  (3-^  I 
inet  of  l£r.  Adam  of  Paris.  ) 

Artificial  crystals,  according  to  A.  K  Nordenskidld  (Pogg.,  cxiv.,  228),  are  orthorhombic,  wA  ■ 
7a/=110%  and  a:  6:  c=0*4026 : 1 :  0*6966;  G.=6-302— 6*384,  These  axes  approximate  to  ito"  . 
of  molybdite,  if  for  c,  }<;  is  substituted,  and  then  this  axis  is  made  the  vertical ;  the  axes  bfcoci'  ' 
ingO-4644: 1  : 0-4026. 

The  name  Wolframine  is  changed  to  Twigsiite  in  order  to  get  rid  of  the  chemical  tenninatts 
in6.     Wd/ramiie  has  been  used  for  another  species. 

226.  KBRMSSITB.  Rdd  Spltsglasmalm,  Antimonium  SuL  et  Ars.  mineTaliBatum,  Hiaen  i 
Ant  oolorata,  WaU,,  239,  1747  (fr.  Braunsdorf),  Oronst^  203,  1758.  Antimonium  plumosos  | 
V.  Bom,  Lithoph.,  i  137,  1772.  Mine  d'antimoine  en  plumes,  ib.  gTanuIeu8e|=Kjerme8  xam«^  i 
nati(  Sage,  Min.,  iL  261,  1779,  de  Lisle,  Crist,  ill  56,  60, 1783.  Both-Spiesglasen  Warn.,  H^  | 
Bothspiessglanzerz  Emmerling,  Min.,  1793;  Klapr.,  Beitr.,  iii  182,  1802  (with  anal,  nuka^ii 
an  oxysulphid).  Antimoine  oxyd^  sulfUre  K,  TabL,  1809.  Bed  Antimony.  Sptessglanzbteodt 
pt  Hauanu  Handb.,  225,  1813.  Antimony  Blende /ofyiewn,  MhL  vL  421,  1820.  Antimon'ieiMif 
ZeonK,  Handb.,  167,  1821.  Kermte  Brnd,  Tr.,  il  617,  1832.  Kermesite  Cn^upmtu^  IGa,  ^^ 
1843.    Pyrostrbit  Glock^  Syn.,  16,  1847.    Pyrantimonite  BreUK 

Monodinic.     (7=77°  51' ;    (?  A  i.i=102°  9',  O  A  H  plane  on  acute 


OXTDB  OF  AB8ENI0,   ANTDdONT,   ETO.  1S7 

5e,=115**  36',  O  A  ^1=149**  57'.    aeavage:  basal.    Usually  iii  tufts  of 
miliary  cryBtaJs,  eonsistin^  of  elongated,  slender,  six-sided  prisms. 
H.^1 — i-5.      Q-.=4'5— 1'6.    Lustre  adamantine,  inclining  to  metallic 
lor  cherry-red.     Streak  brownish-red.     Feebly  translucent.     Sectile 
iin  leaves  slightly  flexible. 

Comp SbO^  +  2  8bS*=Antimon7  76'3,  sulphar  19*8,  ozjgen  4'd=100.    Analyses :  H.  Eosc 

og^  iiL  453,  the  snlphmr  Beparatelj  determined): 

1.  KauBfldorT  Antimony  T4-46  Oxygen  5  29  Sulphur  20*49 

2.  **  "  75-66  "        4-27  **        2049 


Pyr.,  «tc« — ^Im  the  dosed  tehe  blacktnwy  foses,  and  at  first^gives  a  white  suldimate  of  oxyd  of 
otiBOBy;  witk  «lnmg  heat  gives  a  blade  or  dark-red  sublimate.  In  the  open  tube  and  on 
hucod  reacta  like  atibnite. 

Oba. — Besnlts  fiom  the  disnge  of  gray  antimony.  Ooours  in  veins  in  quartz,  aocompanying 
tibnite  and  vatoatiiiite,  at  ¥stof«1fa  near  Posing  in  Hungary;  at  Brannsdorf  near  Freiberg  in 
kxouy;  alt  Allamoot  in  Dan|iliiny;  at  New  Oumnook  in  Ayrshire,  Scotland;  at  Soutb  Ham, 
Jaiuida  Bas^ 

The  tearfer  ore  iZwnderen)  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

Aztiir-^Thia  apedea  ia  the  oompound  long  known  in  chemistry  under  the  name  of  kermeg. 


227.  OERVAlfTITB.  Bpiesglanzokker  pt  KanL,  Mus.  Lesk.,  L  634^  1789,  Tab.,  54,  78,  1800 
AAfimoay  Odire  pt.  Antimonodier  pt.  Germ,  Oelbantimonera  (from  Hungary)  BrdOk^  Char. 
98, 1823,  224,  1832.  Adde  aniimomenx  Dufr,,  Mm.,  iL  654^  1845.  Antimonous  Add,  Anti- 
moaaso^Btiraonie  Oxyd.    Oerrantite  XktnOt  Min.,  1864. 

Orthorhombie.  In  acieular  crystallizations.  Also  massive ;  as  a  crust, 
or  &  ^wder. 

H.=4— 5.  G.=4'084.  Lustre  greasy  or  pearly,  bright  or  earthy. 
Color  isabdila-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
vhite.    Streak  yellowish-white  to  white. 

Comp^— 8b0*,orfib0*+8b0»=0xygen  20*8,  antimony  79-2=100.  Andyses:  1,  DufVenoj 
(L  c);  t,  Bodd (An.  J.  Sd.,  H.  xIf.  61);  3,  Phipson  (a  R,  Iii  762): 

O  8b         6a  C        S^e 

1.  Cefnates  ie-86        67-60        11-46        160,  gangue  2-70=99-80  Dufrenoy. 

*•  ^ewla,  Taat       19-47        78-83         1-26,  gangue  0-76= 100-80  Bedil 

1  Boraee  «6-00  Pe,  M  1000,  Si,  eta,  21*26,  S  8-76=100  Phipson. 

^"^eeoapoQiid  SbC+SbO*,  tne  of  water,  is  formed  by  diflbrent  methods  in  chemistiy,  as  by 

^''^'Mitiog^f  stibnile,  cr  of  valentinite,  eta;  and  when  pure  it  is  white. 

Pyr.,  dc#— BwB.  inftiHibifl  and  uadtered;  on  diarcod  easily  reduced.    Soluble  in  muriatic 
aoi 

9'**;<>ofluw  at  frarioBS  idnes  of  atibnite,  and  results  fhnn  the  dteration  of  this  and  othet 
tttmiiial  ona.  Found  at  Oervaates  in  Gtalida,  ^lain ;  Ohaaelles  in  Auvergne ;  Fdsobanya, 
f^'B^nuIz,  aoddaewbere  in  Hungary;  Pereta  in  Tuscany  (anal  2) ;  near  St  Minvers,  at  Wheal 
^1,  at  Wbod  Kine,  aad  at  Enddlion,  in  Cornwall;  in  Ayrshire,  Scotland,  at  Hare  Hill;  in 
7^^.  ^  rhombic  prisou  half  an  inch  long,  terminating  in  two  planes,  and  also  massive ;  at  the 
waeo  mm  at  Zacadpaa  In  Mexico ;  at  South  Ham,  Canada  East;  in  California,  Tulare  Ca,  at 
P^of  8an  Aaedio,  wKWbnlte. 

^^soB  makes  the  Borneo  mmerd  a  hydrate,  with  the  formula  SbO^+l^  But,  as  Brush 
obierrei  (Am.  /.  Sq.,  II.  zzxiv.  207),  the  oxyd  of  iron  and  silicate  of  dumina  present  as  impuri* 

«&  ma  pale  jdlowish  or  teddidi-wlute  mineral,  would  have  had,  in  combination*  at  least  3  p.  c. 
^tk^^"^'  if  in  the  states  of  limoaite  and  kaolin.    Moreover,  the  fact  whidi  Phipson  states 

•£«  tiiB  mjttral  ii  nnaltfawd  when  heated,  is  Airther  evidence  that  it  is  not  a  lydrate. 
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OXYGEN  COMPOUNDS. 


228.  STIBIGONITE     Antimonj  Ochre  pt  (Syn.  under  GerTantite).    StiDioosiise 
616,  1832.    Stiblitli  Blum  <k  Ddfs^  J.  pr.  Gk,  zL  318.    8tibioonite  Bruth^   AnL  J. 
zzziT.  207,  1862. 

Kaesiye,  compact    Also  as  a  powder  and  in  cmsta. 

H.=4— 6*5.    6.=:6'28,  B.  k,  D.    Lustre  pearly  to  earthy.    Color  pale  yello^r  to 

trhite,  reddish-white. 

Formula  given,  Sb  0*+tt= Oxygen  19*6,  antimony  74*9,  water  5*5=10a 
Analysis :  Blum  it  DelfTs  (L  c) : 


Qoldkronacb 


0 

19-64 


Sb 
76-88 


Ab 

tr. 


4-63=  lOO  B.  AD. 


Beudant  states  that  stibtoonite  yields  water,  and  he  makes  it  in  his  formula 
with  X&.,    Blum  ft  Delflb  say  that  the  water  ihey  obtained  was  probably  me<±anica]]j 
no  reason  for  this  conclusion  is  given.    Yolger  states  (Entw.  Min.,  72,  1854)  tbat  the  stit 
is  a  mixture  of  the  following  hydrous  species  with  oervantite  and  valentinite.      Tbe  oon.^ 
Sb  0^  +  d  has  been  formed  artificially;  but  its  existence  in  nature  appears  still  to  "be  ^^ 
Beudant  mentions  no  partioalar  locaUly.    Blum  k  Delffs  enumerate  others  besides  G<ddk 
in  Bavaria,  but  evidently  aim  to  include  all  localities  of  antimony  ochre. 

Parieite  of  A.  Arents  (Am.  J.  Sci.,  IL  xlilL  362)  appearo  to  be  a  hydrous  oxyd  of  antimony  rt 
with  various  metaUic  o^ds,  as  pronounced  by  Blake  (ib.,  zliv.  119).  It  varies  ixi  color  firmt 
lowish-green  to  blackish>g^en  and  black;  has  G.=8'8;  H.=8— 4;  and  an  eFen  cos 
fracture. 

An  analysis  afforded  Arents  Sb  47-65, 6u  32-11,  Ag  6*12,  ^b  2-01,  ^e  2*33,  A  8-29=9S-5L 
occurs  in  tbe  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiferous  galenitc,  and  an 
ores  of  lead  and  silver,  from  whose  decomposition  it  has  probably  proceeded. 

SletefsfdMe  of  E.  Riotte  (B.  H.  Ztg.,  xxvl  268,  July,  1866)  appears  to  be  very  similar  f 
partzite.    It  occurs  massive ;  blackish  and  brown  in  color;  H.=3-5— 4*5 ;  G.=4-  k  2 — 424, 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  andlysea:  Sb  0*  43*77,  S  4-7,  Ag  23-74,  Cu  12-78,  Fe  l-^^t 
7-9;  and  thence  deduces  Sb  0*  46  47,  S  459,  Ag  28-23,  Cu  227,  Fe  2-41,  Ou  13-28,  fl:  7-7o=l 

It  oomes  from  South-eastern  Nevada,  in  the  Empire  district ;  also  in  the  PhiladelpliiA  dinh 


229.  VOIiGBRXTZI.    Antimony  Ochre  pt    Hydrous  Antimonic 

Massive,  or  as  &  powder. 
Color  white. 

Oomp.— Sb  0*+6  d=0xygen  19'3,  antimony  68*9,  water  21-8=100,  Yolger  (Entwickl 
77).    The  analysis  of  Cumenge  corresponds  to  Sb  0^+4  1£L 
Analysis.  Cumenge  (Ann.  d.  M.,  IV.,  xx.  80): 


0  17 


8b62 


$15 


Pel 


gangae  3=98. 


Sb  0*+5  d  is  easily  obtained  artificially.    It  is  tasteless,  insoluble  in  water  and  acids,  aodi 
G.=^6'6,  Boullay.     It  gives  off  its  water  at  a  heat  below  redness,  and  oxygen  at  a  rod  beat 
is  also  a  compound  Sb  0*+4  ^ ;  but  this  is  much  less  stable  (Watt's  Diet  Ohem.). 

Obs. — ^The  mineral  analyzed  by  Cumenge  was  from  the  province  of  Constantino,  Algeria.  ^^ 
ger  remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnita. 

230.  Tellubitb.  (Tellurige  Sfture  Feb,  Pogg.,  Ivil  478,  1842 ;  Tellurite  Nieol,  Kfo^  ^^ 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  etitb? 
jicrustation,  occurring  with  the  native  tellurium  of  Facebay  and  7ialathn« ;  is  said  to  afford  tt* 
reactions  of  telluroua  add. 

230  A  Tastauo  Oohbb.  a  tantatic  ochre  occurs  on  crystals  of  tantah'te  at  Pennikqja  is  8<hw^ 
Finland;  color  brownish,  lustre  vitreous.    A,  K  KorderukioH  FinL  Min^  2T,  1855. 


qmixtz.  1B9 


in.  OXTDS  OF  THE  CABBON-eiLlCON  GKOUP,  SEEIES  n. 

231.  QUARTZ.  KpveroAAof  Theophr.,  etc  OrysttllQS  (with  aUusion  to  its  heiagonal  form  and 
pjraroidaliennmationa)  PZin.,  zzzyii  9,  10;  Silex  PUn.,  zxxyl  371.  OrTStallus,  Quartzum  can* 
didiBffimnm  [auriferoas],  OtrvL  Quertze,  KiselsteiD,  Agric,  276,  eta,  444^  469, 466,  1646,  1629. 
QoartK,  Kiael,  Walk,  102,  1747.    Quarts,  Kiesel,  Chrm, 

Khombohedral,  and  for  the  most  part  hemihedral  to  the  rhombohedron 
(or  tetartohedral  to  the  hexagonal  prism).  H  A  i?=94:'*^  15',  0  A  7?=128° 
13' ;  a=r0999.  Observed  planes :  {a)  -ff,  -H  (or  -1),  i,  most  fre<juent,  as 
in  f.  180-182,  jR  and  -1  making  np  the  ordinary  pyramidal  ternunations, 
and  the  latter  often  distinguishable  &om  H  in  being  the  smaller  planes, 
and  sometimes  in  having  ieebler  lustre  or  less  smoothness ;  the  pyramid 
sometimes  consisting  of  H  alone  (f.  183) ;  (J)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
three-«ided  pyramid ;  {o)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  pyramid  (as  4  in  f.  185,  f ,  3,  and  -7,  -1,  in  f.  191,  others 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedron  -^  replac- 
ing the  ed^es  Rf  U  (f.  191,  193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhomoohedrons,  J,  |^,  \^  2,  6,  7, 10,  and  the  same  in  the  negative  series, 
besides  50  others ;  ((?)  various  trapezohedral  fonns,  situated  obfiquely  about 
the  angles  of  the  pyramids,  like  6-|^  in  f.  190,  and  others  in  f.  192,  193,  the 
planes  gyroidal  or  plaoihedral  m  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  rigkt-hamded  as  in  f .  192,  or  left- 
handed  as  in  f.  190  ;  and  again  occurring  occasionally  on  each  solid  angle 
(as  in  f.  190),  in  which  case  they  are  Jhemihedral  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  f.  192), 
when  they  are  tetaHohedral :  or,  more  rarely,  right-handed  on  one  solid 
angle,  ana  left-handed  on  tne  next,  another  kind  of  hemihedral  form ; 
among  them,  in  the  zone  R  :  2-2  :  i,  or  -1  :  2-2  :  t,  there  are  helovo  2-2 
(f.  192)  the  forms  3-*,  4-f  (o'  f.  192),  6-|  (f.  190,  and  o'"  f.  192),  12-|4 ,  etc., 
and  many  others ;  aoiroe  2-2,  f-f ,  |-f ,  \^^  f-f  >  \\  (^-  ^^^\  ®*^-  5  jfi)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rhombohedron  7?,  as  4-3,  ^3, 
i-|,  1-5,  etc. ;  also  (/)  many  trapezohedrons  in  other  positions ;  the  total 
number  of  different  forms  over  175. 

£  A  ^=141^  4r  i  A  6^=167^  59'  R  A  -1,  ov.  i,=103=^  34'. 

i  A|=:154  43  iA84=171  8  ^A-1,  adj.,=:133  44. 

£A2=158  31  iAl3-|f=174  39  R M,  ov.  2-2,=:113  8. 

£  A  3=165  18  *Af  J,  ov.  2-2,=125  28  ^  A 2-2=151  6. 

/A 2-2=142  2  iAfl,  ov.  2-2,=118  7  i? A 3=155  59. 

tA3-f=154  iAS=120  i?A4=152  55. 

^  A4-f=161  31  iAi-f=171  33  i2Af-f=175  1. 

Cleai'age :  R^  -1,  and  i  very  indistinct :  sometimes  effected  by  plnngins 
a  heated  crystal  in  cold  water.    Crystals  either  very  short,  or  very  mucE 


elongated,  sometimes  fine  acicolar;  nBaaJly  implanted  bjone  extremitjof 
the  prism:  occasionally  twisted  or  bent  (i.  195).  Prismatic  facee  «  com- 
monly atnated  horizontally  (f.  189, 195,  196),  and  thna  dietinffuifihable.  in 
distorted  crystals,  from  the  pyramidal.  Crystals  often  grouped  by  juxtap""- 
sition,  not  proper  twins.  Irequentlv  in  radiated  masses  with  a  snrface  cf 
pyramids,  or  in  druses  having  a  surface  of  pyramids  or  short  crystaie. 

Twins:  1.  Composition -face,  the  basal  plane  0;  sometimes  (a)  revolD- 
tion-twins,  or  such  as  correspond  to  a  simple  revolntion  of  one-half  {msik 
by  section  parallel  to  the  base),  60°  or  180°  to  the  right  or  left,  brinjBpjig  R 
abore  into  the  same  vertical  line  with  S  below,  and  revolving  other  planes  in 
a  ]ib  manner  (in  f.  193  it  would  carry  half  the  gyroidal  planee  to  the  oett 


QOABrra.  191 

edge  of  the  prum,  and  half  the  bevelled  edge  to  the  place  of  theeo  planes). 
Very  generallr  Qi)  penetratUnp-twins,  the  formB  not  correBponding  to  a  reg- 
ular revolntion,  bnt  to  an  irregular  in terpenet ration  of  unlike  parta  of  the 
crystal,  making  -1  to  be  distributed  in  irregular  areas 
over  R,  and  ao  also  R  over  —1,  with  a  similar  irregular  '** 

distribntion  of  other  planee,  as  illustrated  in  f.  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  R, 
and  the  shaded  parts  are  -1 ;  crystals  of  quartz  not 
thus  conapounded  in  some  part  are  of  very  rare  occur- 
rence. 

Other  twins,  mostly  genicnlating,  as  in  f,  187,  and 
very  rarely  cruciform  (represented  cmeiform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics):  2.  C-face  R,  or  -1,  f.  197b;  divei^- 
ence  of  axes  a=76°  26'  (because  the  angle  between  axis 
ii,  and  a  or  -1,  is  38°  13') ;  (a)  simply  genicolating, 
like  either  half  of  197b  ;  (6)  a  tliree-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  others  by  each  R  of  one  extrem- 
ity, f  198a,  b.     3,  Composition  between  R  (or  -1)  and  a  face  of  the  prism, 
»,  f  197a  ;  divergence  of  axes  o=33°  13'.     L  O.-face  \R,  t  197o  ;  divere- 
ence  of  axes  115    10'  (angle  between  axis  a  and  face  of  i  5  being  57°  85  ; 


observed  only  in  simple  twins.  5.  C,-face  1-3,  or  plane  truncating  edge  of 
pyramid  between  R  and  -1  (a  mode  of  twinning  tnat  belongs  rather  to  the 
true  hexagonal  systein  than  to  the  rboinbohedral,  and  showing  that  the 
rhomboLedral  character  is  often  crystallogenically  bnt  feebly  dominant  in 
the  species),  illustrated  in  f  187  ana  197k  ;  divergence  of  axes  (1=84''  44' 
(becaase  the  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17') ; 
observed  in  genicalating  or  juxtaposition  twins  like  f  187,  atid  either  half 
of  195s  ;  there  are  two  Kinds,  one  (o)  in  which  faces  R  are  correspondent 
in  position  in  the  two  parts ;  (S)  in  which  they  are  not  so.  6.  Composition 
between  the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  ti-uncattng 
edge  of  prism  (or  t-2),  f.  197d  ;  angle  ot  divergence  42°  17'. 

Massive  ;  coarse  or  fine  granular  to  flint-like  or  cry p to-crystalline.  Some- 
times mammillary,  stalactitic,  and  in  concretionary  forms. 

H.=7.  G.=2-5-2-8;  2-6413— 2-6541, Beudant;  2-663,  Deville.  Lnstre 
vitreous,  sometimes  inclining  to  resinous ;  splendent — nearly  dull.  Color- 
less when  pure ;  often  vanous  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieties  ;  if  impure,  often  the  same  as  the 
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color,  but  mneh  paler.  Traneparent— opaqne.  Practore  perfect  cw 
dal — subconchoidal.  Totigh— brittle — friable.  Polarization  circular, 
being  a  colored  centre  instead  of  a  central  croBs,  and  the  rings  ut' 
around  enlarging  as  the  analyzer  ia  tnmed  to  the  right  in  rigbt-Juuided 
tala  (t.  192),  or  left  in  lett-handed  (f.  190) ;  and  colored  spirals  are 
whicn  rotate  to  the  right  or  left,  when  the  incident  light  and  eniti 
light  are  polarized,  one  circnlarly  and  the  other  plane. 

For  obeerriDg  the  poltrisatton,  plate*  of  tbe  crystal  are  cat  at  right  mfflom  to  the  ai'i 
twina  the  compoaeiit  parts  ma;  be  both  right-banded  or  both  left-handed  (bb  in  thoee  or  Did 
•ltd  the  Swias  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  If  oreover,  9 
tl*e  layers  of  deposition  (made  as  the  crystal  weni  on  enlurgiog,  and  often  eioeedlngrly  cLi^ 
aomeUiDea  idteraetelj  right  and  left-handed,  BhowlngaconatantoadllKtio)] of  polarity  in  the^ 
of  Its  formatlan ;  and,  when  thle  1b  the  ease,  and  tbe  layers  are  rtgular,  croas-secticHia,  ecJ 
ny  polarized  light,  exhibit  a  diTision,  more  or  leaa  perfect,  into  sectoni  of  i-iO",  parallel  l| 
plaoe  H,  or  into  aectora  of  60°.  If  the  layara  ore  of  unequal  thicknesB,  there  axe  broad  im 
mlors  nitbout  sectors.  In  C  199  [by  DesdoLieaux,  from  a  oryatal  fhim  the  Dept.  of  tho  Aui^'i, 
of  each  sector  of  60°  is  right-handed,  end  the  other  balflefl(as  shown  by  the  arrtura),  andthi^i 
radii  are  neutral  banda  produced  by  the  oreriapping  of  Isyera  of  the  two  kinds.     In  L  200, 1r 
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aiystalofainethyst  (also  by  Desclcrizeaux),  the  altemste  white  and  black  lines  in  each  bandcd^KU 
are  due  to  sllemate  right  and  left-handed  layers,  parallel  lo  Ji.  Tho  Tact  of  a  atructure  ii  ii.^' 
's  easily  made  manifest  by  means  of  fluoric  acid,  it  corroding  siicceasiTa  layers  unequally,  l ' 
nateristed  internal  structure  is  otlen  apparent  in  an  asteriRted  arrangement  of  shados  of  celi'14 
of  degrees  of  transparency.  Biaxial  polaritaUon  it  aometimes  a  consequence  of  the  om[«cl 
stnictiu«  (as  in  crystals  from  Euba,  near  Scheninilz). 

In  crystals,  the  planes  R  and  —1,  when  not  distinguishable  by  dlQbrent  d^reet  o{t.>^- 
smoothnesB,  or  striatioD,  msy  be  by  etching  with  fluoric  acid,  this  process  going  on  unequil^  '■' 
the  two  directions  end  producing  a  difference  of  surface,  besides  olten  dereloping  the  layer! '.-'. 
were  superimposed  in  the  growth  of  the  crystal,  alluded  to  above. 

For  jipers  on  cryst  of  quartz,  see  Weiss,  Mag.  Ges.  nat  Fr.,  Berlin.  viL  163;  HaiJin-' 
Brewster's  J.,  L  322,  1824;  O.  Rose,  Ber.  Ak.  Miincheu,  1811.  Pogg.,  liIL  32S.  Descloiu^'.  - 
Uem.  Crist  Quarts.  Anu.  Ch.  Phya.,  iIt.  129,  186B.  and  Mem.  Aced.  SL,  XT.  404,  4ta  IS'-:  V 
Sella,  R.  Aoad.  Sci.  Torino,  8vo,  1866,  and  Studii  Min.  Sarda,  4to,  Torino,  1866;  Wobskj,  P-- 
xdi.  23S,  IS&6,  Z8.  Q.,  xvil.  348,  IHaGj  Lang,  Pogg.,  c;  351,  1857;  Hessenberg,  Uin.  t^W- ■ 
ii  3.  Jeuzsch,  Fogg.,  cxxx,  697,  from  whom  flgs.  19SA— Fare  taken.  F.  Leydolt  on  t2K ■'"'  ' 
ture  of  quartz  crystals  as  dcTeloped  by  means  of  flnoric  arid,  Ber.  Ak.  Wieu,  it.  69,  1  )>66. 

Oomp.— Pure  ailics,  or  Si=Oiygen  68'83,  silicon  46-67  =  100.  In  masaire  »arlefirt  ''i^- 
mLied  with  a  little  opal-silica.  Impure  varieties  contain  ozyd  of  iron,  carhoaate  of  lisK.  <^.' 
■and  and  various  minerals.  Quarts-silica  hsa  been  supposed  to  be  insoluble  in  a  hot  goluiu-  - 
potash,  and  to  be  thus  distinguishsble  from  opal-silica.  But  since  the  investigations  of  Bmrn"'' 
borg(Pogg.,  ciiL  171)  it  has  been  queationed  whether  in  a  very  Bnely  divided  state,  and  espft-'-.' 
nich  as  Gonatitates  the  compact  [cryptocrystalline}  chalcedony  or  Qint,  it  is  not  mors  or  k!! 
soluble.  Hammelsberg  subjected  a  number  of  kinda  of  quartz  to  the  action  of  a  bM  l«'>° 
solution,  aud  the  following  are  part  of  his  results;  under  ign.  and  §  the  Mat  low  ta  ginn.  >'' 
then,  f  o  brackets,  the  port  Ih>m  drying  over  .lulpb  nric  acid  - 
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Loos  by  igiL  and  3. 

Y!tre<m8  masslTe  quarts,  Qnerbach  0*27 

Graj  hornstcme,  Scbneeberg  2*36 

Agate,  Saxonj,  G.  2*661  0*39 

Ghaloedonj,  Faroe,  G.  2  624  0*59 

**           Hungary,  G.  2  503  2*60 

Ghiyaoprase,  Silesia,  G.  2*686  1*88 

Flint,  G.  2-62,  2*63  1*40 


0*46 
013 
0*21 
1*17 
■0-69 
0*20 


Disiolyed  bj  potash. 

6     - 

-  7  76 

p.  c 

12-82- 

-15 

243 

7*2  - 

-201 

22     - 

-93-88 

7*86—60*59 

20  2  - 

-73*4 

From  the  high  apeciflc  gravity  of  kinds  affording  a  large  percentage  of  soluble  silica,  it  appears 
that  the  soluble  silica  is  not  all  amorphous  or  opal-silica.  Jenasch  has  announced  (Pogg.,  czzyi. 
497)  that  there  is  a  second  modification  of  amorphous  silica,  distinct  from  opal,  and  hitherto 
unrecognised  (see  under  Opal),  haying  G.=2*6,  like  quartz.  This  suggests  an  explanation  of  the 
above.  But  the  hyalite  variety  of  opu,  having  G.=2*185,  gave  Rammelsberg  9*6  to  19*9  p.  o  of 
iMaohMe  silica.  To  explain  this  fact  by  the  same  method  stiQ  another  modification  of  silica  would 
be  required — an  insoluble  kind,  havingthe  low  specific  gravity  of  opaL 

Pyr.,  etc. — ^B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
salt  of  phosphorus.    Soluble  only  in  fluohydric  add. 

Var. — 1.  Crystallized  (phenoorystaQine),  vitreous  in  lustre.  2,  Flint-like  massive,  or  crypto- 
crystallin&  The  first  division  indudes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
faces  or  not.  The  varieties  under  the  second  are  in  general  acted  upon  somewhat  more  by 
attrition,  and  by  chemical  agents,  as  fiuoric  add,  than  those  of  the  first.  In  all  kinds  made  up 
of  layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.   PHBKOOBTSTALLTNI  OB  YlTBBOUS  YABIBTnES. 

1.  Ordinary  OrystaUiged;  Bock  Crystal  Colorless  quartz,  or  nearly  so^  whether  in  distinct  crys- 
tals or  not    (a)  Regular  crystals,  or  limpid  quartz ;  (6)  right-handed  crystals ;  (c)  left-handed ; 

(d)  cavernous  crystids,  having  deep  cavities  parallel  to  the  faces— occasioned  by  the  interference 
of  imparities  during  their  formation ;  (e)  cap-quartz,  made  up  of  separable  layers  or  caps,  due  to 
the  deposit  of  a  little  clayey  material  at  intervals  in  the  progress  of  the  crystid ;  (/)  dnuiy  qiuirtz, 
a  crust  of  small  or  minute  quartz  crystals ;  (g)  radiated  quartz,  often  separable  into  radiated  parts 
having  pyramidal  terminations;  (h)  fibrous,  rarely  delicately  so,  as  a  kind  f^om  Orange  river,  neai 
Cape  of  Good  Hope. 

2.  Atteriated;  Star-quartz  (Stem-quartz  Oerm,),  Containing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  planes.  Part  if  not  all  asteriated  quartz  is  asteriated  in 
polarization,  aa  above  described. 

3.  AmeOiystine;  Amethyst  (A/ilffwror  Theophr^  eta).  Clear  purple,  or  bluish-violet.  The  color 
la  supposed  to  be  due  to  manganese.  But  Heintz  obtained  in  an  analysis  of  a  Brazilian  specimen, 
besides  silica,  Oiilh7  oxyd  of  iron,  0*6236  lime,  0*0133  magnesia,  and  00418  soda;  and  he  con 
siders  the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
in  fl  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  planes  B, 

4.  Rose,  Rose-red  or.  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  much  cracked.  Lustre  sometimes  a  little  greasy.  Fuchs  states  that  the  color  is  due  lo 
titanic  add;  he  found  1  to  1^  p.  a  in  specimens  from  Rabenstein,  near  Bodenmais.  It  may 
come  in  part  trcm  manganese. 

5.  Yellow ;  fblse  Topaz,  Yellow  and  pelludd,  or  nearly  so ;  resembling  somewhat  yellow  topaz, 
bat  very  different  in  crystallization  and  in  absence  of  deavage. 

6.  Smoky,  Cairngorm  StoM  (Mormorion  Flin.,  xxxviu  63).  Smoky-yellow  to  smoky-brown, 
and  often  transparent ;  but  varying  to  brownish-black,  and  then  nearly  opaque  in  thick  crystals. 
The  color  is  probably  due  to  titanic  add,  as  crystals  containing  rutile  are  usually  smoky.  C^led 
eaimgorms  from  the  locality  at  Caimgorum,  S.  W.  of  Banff,  in  Scotland. 

7.  Milky.    Milk-white  and  nearly  opaque.    Lustre  often  greasy,  and  then  called  greasy  quartz. 

8.  Sidaite,  or  Sappkire-qyartz,  Of  indigo  or  Berlin-blue  oolor;  a  varied  oocuning  in  an 
impure  limestone  at  Golling  in  Saltzburg. 

9.  Sagenitic  Containing  within  adcular  crystals  of  other  minerals.  These  adcular  crystals 
are  most  commonly  (a)  ru^  the  mineral  called  from  such  specimens  sagenite  (fr.  aayrinif  a  net)  by 
de  Saossore  (see  under  Rutus).    They  may  also  be  (6)  black  tourmaline ;  (e)  gotbito ;  (d)  stibnite ; 

(e)  aabestus;  (/)  actinolite;  (p)  hornblende ;  (ft)  epidote. 

10.  Oafs  Eye  (Katzenauge  Germ.,  (Eil  de  Chat  Fr.).  Exhibiting  opalescence,  but  without  pris- 
matic colors,  espedally  when  cut  en  cabocfum,  an  effect  due  to  fibres  of  asbestus. 

1 1.  Atfeniurine,    Spangled  with  scales  of  mica  or  other  mineral. 

12.  Impure  from  the  presence  of  distinct  minerals  distributed  densely  through  the  mass.  The 
more  uoounon  kinds  are  those  in  which  the  impurities  are :  (a)  femtginoust  ei£er  red  or  yellow 
oxyd  of  iron;  (b)  chloriUCf  some  kind  of  chlorite;  (C)  acUnolitic;  (d)  micaceous;  (e)  arenaceous,  or 
sand. 
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Quartz  crystals  also  occur  penetrated  bj  Tarious  minerals,  as  topas,  oorundmn,  chrrs^ 
garnet,  different  species  of  tlie  hornblende  and  pyroxene  groups,  kyanite,  ceoHteSr  cakxi 
otJ^er  carbonates,  rutile,  stibnite,  hematite,  gothite,  magnetite,  fiuorite,  gold,  silver,  an'L 
«.>ta  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ag^'^ 
to  the  present,  and  is  the  most  common  ingredient  of  rocks,  there  is  g^ood  reason  -vrbjr  i;  « 
be  found  thus  the  enveloper  of  other  crystals. 

13.  Containing  liquids  in  cavities.  These  liquids  are  seen  to  moye  with  the  change  of  p^ 
»)f  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  deteoced  also  ^ 
refraction  of  light  The  liquid  is  either  water  (pure,  or  a  minextd  solution),  or  some  petxx>Leu 
or  other  compound.    (See  p.  761.) 

B.    CBTPTOOBTBTALLDre  VASIBTm. 

i.  Chalcedony  (Kurrhina  Plin,f  zzxviL  7.  lamt  pt  Theophr.  laspiB  pt  I^Un^  xrrn 
Murrhina,  Germ.  Chalcedonius,  Agric^  466, 1546,  Chalcedon,  Achates  vix  pellucida,  neoa 
colore  griseo  mixta,  WoO.,  83,  1747.  Oaloedoine  ^.).  Having  the  lustre  nearly  of  wsx 
either  transparent  or  translucent  Color  white,  grayish,  pale-brown  to  darlr-brown.  be 
tendon-color  common ;  sometimes  delicate  blue.  Aliso  of  other  shades,  and  then  hiring  i 
names. 

Often  mammillary,  botryoidal,  stalactitic,  and  occurring  lining  or  filling  cavities  in  rodrs 
is  true  quartz,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  fh>m  Himgaij  afs 
Bedtenbacher  (Kamm.  Min.  Ch.,  1007)  Si  98*87,  Pe  0'53,  Ca  G  0'62=  100*02. 

2.  CameUan  (^:.i.at;K  Theophr.    Sarda  PUn.,  zzxvil  23,  id.=  G!enii.  Gameol,  Agric^  46&  :| 
Gameol,  Agates  fere  pellucida,  colore  rubesoente,  WaU.,  82,  1747.    Ooinaline  Dr.).     A  de^ 
chalcedony,  pale  to  deep  in  shade ;  also  brownish-red  to  brown,  the  latter  kind  (8ardoiiK 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  ozyd  of  iron,  obtaining  in  an  analysis  Pe  0-050  p 
£l  0*081,  Mg  0*028,  £  0*0043,  JUa  0*075.    It  has  been  supposed  to  be  of  organic  origin.         i 

3.  Chrysoprase  (not  Ghrysoprasus  anUq.),     An  apple-green  chalcedony,  the  color  due  to  { 
presence  of  oxyd  of  nickel    Klaproth  found  in  that  of  Silesia  (Beitr.,  iL  127)  ^i  96*  1 6,  £  </\H 
0*<:»8,  ^i  1*0,  Oa  0-83,  tL  1*85=100;  and  Bammelsberg,  in  the  same  (Pogg.,  cxiL  188X  ^i  ^'' 
Fe,  Ni  0*41,  6a,  ig  0*61,  fl  2-08. 

4.  Frase.  Translucent  and  dull  leek-green ;  so  named  from  rftitrw^  a  kek,  Alwayv  regaHt  * 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  oolor.  \'  Vt. 
est  turbffi  Prasius."  says  Pliny. 

5.  Plasma  (laspis  pt  Plin.^  xxxviL  37).  Bather  bright-green  to  leek-gre^  and  alao  aaaaetz 
nearly  emerald-green,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  wfatxt: 

Heliotrope,  or  Blood^sione,  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  bc^c^ 
hke  drops  of  blood. 

The  laspiSj  or  jasper  of  the  ancients,  was  a  semitransparent  or  tranalnoont  stone,  and  isdaai 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  camelian  (Sard).  He  gives  s]k.o 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  oolor  of  the  hen^ 
says),  a  rose  color,  the  oolor  of  the  morning  sky  in  autumn,  sea-green,  terebenthine  color  {ji'j  ' 
like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capniasX  etc ;  but  in  general  tberv  ..*  i 
tinge  of  blue,  wliatever  the  shade.  The  green  kinds  may  have  been  chrysoprBae  or  plasou:  ^ 
perhaps  a  variety  of  jade,  a  stone  known  in  Europe  since  the  Stone  age.  The  green,  with  «—| 
nmniug  through  it  ^Monogrammos),  may  have  been  plasma^  or  jade,  with  a  nanx>v  seas . 
white  quartz. 

Pliny's  Prasitis,  spotted  with  red,  was  our  heliotrope ;  his  Eeliirtrqpe  (zzxviL  60)  was  «  if* 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  bo  aboihi-'^ 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  face  o*'*-' 
sun,  whence  the  name  from  j^Aior,  sun,  and  rplwut,  to  hum.  i 

6.  Agate  (Wx'i^nf  [fr.  Sicily]  Theophr.  Achates  pt  Ptta.,  xxzvil  54.  Onyx  pt  /*«•  *• 
24).  A  variegaced  chalcedony.  The  colors  are  either  (a)  banded;  or  (ff)  in  clouds ;  or  (>) <<^ ^' 
visible  impurities. 

(I.  Banded.  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  pak  and  dtf^ 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  tip-^ 
courses,  and  are  occasionally  concentric  circular,  as  in  the  eye-agate  {LeucopkfhaknuB  Rin.,  sxsr- 
62,  and  TriopJUhalfnus  ib.,  7 1 ).  The  fine  translucent  agates  graduated  into  coarse  and  opaqae  kJo^ 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  having  been  formed  bj  a  deposb'^^ 
silica  from  solutions  intermittentiy  supplied,  in  irregular  cavities  in  rooks,  and  deriving  tbnr  oia 
centric  waving  courses  from  the  irregularities  of  £e  walls  of  the  oavi^.  As  the  cavi^  cux^* 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  ret*^ 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  (kSS 
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layen  hy  osmoBiB,  <he  denser  solution  outside  ^os  supplying  silica  as  fast  as  it  is  deposited  with^ 
in.  The  colors  ore  due  to  traoos  of  organic  matter,  or  of  ozyds  of  iron,  manganese,  or  titanium, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etohed  hy  fluoric  acid;  and  consequently  the  etching  process  brings  out 
the  diflferent  layers,  and  makes  engrsTings  that  will  print  eiact  pictures  of  the  agate.  Owing  iJso 
to  the  unequal  porosity,  agates  may  be  raried  in  color  by  artificial  means. . 

A  brown  handed  agate  afforded  Redtenbacher  (Bamm.  Min.  Oh.,  1007)  Si  98*91,  Pe  0*72,  0^  0 
0-31=99'M. 

0.  IrregtiktHy  donded.    The  colors  various,  as  in  banded  agate. 

A  whitish  douded  var.  (a)  is  probably  the  LeucachoUes  Piin.  (fir.  Acvctff,  wUU) ;  {h)  a  wax-colored, 
his  Ceraehatu  (fr.  cera^  wam)^  a  name  thaf  may  have  been  applied  also  to  ordinary  waz-oolored 
chalcedony,  as  the  stone  was  one  in  little  repute ;  (c)  a  reddish,  his  SardadhatM^  or  camelian-agato. 
The  last  probably  induded  also  banded  irinds.  Uemaeihaltm  (fr.  dr^o,  hfood)  was  probably  a  true 
light-oolored  agate,  blotched  with  red  jasper,  '*  blushing  with  spots  of  blood,"  as  says  Solinus 
(King,  p.  307  X  of  which  there  are  very  beautiM  kinds,  and  not  simple  red  jasper.  laapai^ijaiu 
must  have  been  an  agate  in  whidi  bluish  and  greenish  shades  (laspis)  predominated.  These 
names  are  given  by  Phny  without  accompanying  descriptions. 

y.  Oolara  dae  to  trinbl>:  impurUies,  (a)  MMs^agcUe^  or  Mac/uhMUme^  filled  with  brown  moss-like  or 
dendritic  forms  distributed  through  the  mass.  (6)  DendriHc  Agaie,  containing  brown  or  blaok 
dendritic  markings.    These  two  are  the  Dendraehiates  Plin.  {tr,  ifvipov^  a  free). 

There  is  also  i.  AgaHkei  wood :  wood  petrified  with  clouded  agate. 

7.  Onyx  (*Or»xi«y  Tkeophr,  Onyx  pt  [rest  agate,  stalagmite,  q.  v.]  PHn.,  xxxvil  24)  like 
•gate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  jHanes,  and  the  banding 
Aorefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  background.  The  colors  of  the  best  are  perfiMtly  well  defined,  and  either  white 
and  blade,  or  white,  brown  and  black  alternate. 

8.  Seardonyx  (Plin.,  xxxvii.  23).  Like  onyx  in  structure,  but  includes  layers  of  camelion 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agait^iuper.    An  agate  consisting  of  jasper  with  veioings  and  cloudings  of  chalcedony. 

10.  SUicioua  sinter.  Irireg^larly  cellular  quartz,  formed  by  deposition  from  waters  containing 
silica  or  soluble  siUcatea  in  solution. 

)1.  FUrU  (Silex  pt  PJtn.,  Feuerstein  Oerm,},  Somewhat  allied  to  chalcedony,  but  more  opaque, 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  subvitreous. 
Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge.  The  flint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
The  iaUca  of  flint,  according  to  Fuchs,  is  partiy  soluble  silica.  Bee  on  this  point  p.  194. 
There  is  usually  one  per  cent,  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  HoniBlons  (Silex  pt,  P/tn.,  HoTcstein  Cftrm,).  Resembles  flint,  but  more  brittie,  the  ftao- 
ture  more  splintery.  Chiri  is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock, 
indoding  the  jaspers.  A  grayish  chalcedonic  hornstone  fVom  tfarienbad  afforded  Kersten  Si  90*30, 
^  X'lO,  Pe  1*73,  Hg  1*28,  Ou  0-94,  :^a  and  ^  0  H\  1^  1-95  (Jahrb.  Min.,  1846,  666). 

18.  SoMnUej  Lydian  Stone^  or  IkmchsUme  (Lapis  Lydius  Flin^  xxxiiL  43,  ?  Basanites  tdL,  xxxvL 
11).  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  acoount  of  its  hardness  and  black 
color  for  trying  the  purity  of  tiie  predous  metals.  The  color  left  on  the  stone  after  rubbing  the 
metal  across  it  indicates  to  the  experienced  eye  the  amount  of  alloy.  It  is  not  splintery  like 
hornstone.  It  passes  into  a  compact,  flssile,  siliceous,  or  flinty  rock,  of  grayish  and  other  colors, 
called  siliceous  slate,  and  also  Phihamyie ;  and  then  resembles  ordinary  jasper  of  grayinh  and  other 
shades,  especially  the  banded  jaspers. 

14.  JoKper,  Impure  opaque  colored  quartz,  (a)  Red  (HsBmatitis  PUil^  xxxvii  c.  60,  not  his 
Haematites)^  sesquioxyd  of  iron  being  the  coloring  matter.  (6)  BrownUk,  or  ochre  yeHow^  colored 
by  hydroyjs  sesquioxyd  of  iron,  and  Upcoming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
DariE  green  and  brownish-green.  (<i)  Grayish-blue.  («)  Blackish  or  brownish-black.  {/)  Stiriped 
or  rtbandj<uper  (Bandjaspis  Germ,)j  having  the  colors  in  broad  stripes,  (g)  Egyptian jaapeTf  in 
nodules  which  are  zoned  hi  brown  and  yellowish  colors. 

Porceiain  jasper  is  nothing  but  baked  day,  and  differs  from  true  jasper  in  bdng  B.B.  fusible  on 
the  edges.  Hid  porphyry^  or  its  base,  resembles  Jasper,  but  is  also  fusible  on  the  edges,  being 
asually  an  impure  feldspar. 

G.  Besides  the  above  there  are  also:-— 

1.  GranvioT  Quart^  or  QuofiiaHrock,  A  rock  consisting  of  quartz  grains  very  firmly  oompacted , 
the  grainB  often  hardly  dhtinct  2.  Quartsose  Sandstone.  3.  Qua/Hs-conghnuaraie,  A  rode  made 
of  pebbles  of  quartz  with  sand.  The  pebbles  sometimes  are  jasper  and  chalcedony,  and  make  a 
:«antifu]  stone  when  polished.    4.  liaeokmiitof  or  Flexibie  Sandstone,    A  firiable  sand-rock,  coo 
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listing  mainly  of  quartz  aand,  but  oontaining  a  little  talo^  and  posaeaaing  a  degree  of 
bility  whon  in  thin  laminn.    5.  Buhntone.    A  oellttlar,  flinty  rock,  having  the  nmture  in 
ooarse  chalcedony. 

6.  Pseudomorphoua  Qu/ortz.    Quartis  appears  also  under  the  forma  of  many  of  the  mineral 
which  it  has  taken  through  either  the  i^teration  or  replacement  of  crystals  of  those  specie 
most  common  quarts  pseudomorphs  are  those  of  cddte,  barite,  fluorite,  and  siderite.      (a) 
quartz  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quarts  being  dft 
ited  among  intersecting  plates  of  other  minerals,  as  barite.    (b)  HaylorUe  of  0.  Tripe  (PhiL 
40,  1827)  is  a  pseudomorph  after  datholite.    (c)  Beelaie  Duf.  is  a  pseudomorph  after  oaral, 
donic  in  character,  from  Devonshire,  England ;  it  contains  some  of  the  carbonate  of  lixne  o: 
original  coral  (Ohurch,  Phil  Mag.,  lY.  xxiil  96).    (d)  Sabd-quartz  is  quarts  which  has  im 
of  cubes  of  fluor,  arising  from  its  having  been  deposited  over  the  crystals.    («)  SUici/ied  shaiit 
proper  pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  including  UmestooesL 
Siiicijied  wood  is  quartz  pseudomorph  after  wood.    The  texture  of  the  original  wood  is  uFv 
well  retained,  it  having  been  formed  by  the  deposit  of  silica  fh>m  its  solution  in  the  cells  cf  f! 
wood,  and  Anally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — ^B.B.  unaltered ;  with  borax  dissolves  slowly  to  a  dear  glass ;  witii  soda  dissohi 
with  effervescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  acid,  asd  cd 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  f^sed  and  cooled  it  beoomes  o^ 
silica,  having  G.=2'2. 

Oba. — Quartz  occurs  as  one  of  the  essential  oonstituents  of  granite,  syenite,  gneiss,  mica 
and  many  related  rocks ;  as  the  prindpal  constituent  of  quartz-rode  and  many  sandstocee ;  bs 
unessential  ingredient  in  some  trachyte,  porphyry,  etc. ;  as  the  vein-stone  in  various  rodu:. 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt^  and  rvb 
rocks,  some  limestones,  etc.,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  caraelian.  es, 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  chalk  fonn&tia 
the  homstone  of  other  limestones— these  nodules  sometimes  becoming  continuous  layen :  n 
masses  of  jasper  occasionally  in  limestone.  It  is  the  prindpal  material  of  the  pebbles  of  gran 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  hy  G.  Bjose  ■ 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiil  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  wssstl 
as  those  of  the  Geysers  of  Iceland,  New  Zealand,  and  California,  and  very  sparingly  in  manyeeiil 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  kxalitK^ 
afford  flne  spedmens  of  rock  crystal    The  most  beautiful  amethysts  are  brought  from  liv^i 
Ceylon,  and  Persia,  where  they  occur  in  geodes,  and  as  pebbles;  inferior  spedmens  oocar  a| 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  o(  2dir. 
Ireland.    The  false  topaz  is  mot  with  in  BraziL    Roae  qt^artz  occurs  in  a  vein  of  manganese,  tnr- 
ersing  the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.    Pntse  is  found  in  the  iron  mines  <^ 
Breitenbnmn,  near  Sohwartzemberg  in  Saxony;  and  in  Brittany,  near  Nantes  and  Rennes.    Tie 
amygdaloids  of  Iceland  and  the  Faroe  Islands,  afford  magnificent  spedmens  of  chalaodorty :  al^ 
Hiittenberg  and  Loben  in  Carinthia,  eta    A  smalt-blue  variety,  in  cubical  crystals  (paeudomor^*^^ 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.    The  finest  cameUa/ns  and  agaies  are  foonc  i 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.    Scotland  affords  smaller  but  hand$(K> 
spedmens  (Scotch  pebbles).     Chrysopraae,  at  Kosemiitz  in  Silesia.    Aveniurine  qttartz^  at  Cape  de 
(Hta  in  Spain.     Cafs  eye,  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Banr.^ 
Plasma^  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.    Hdwtrof'i,  r 
Bucharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.    Float  stone^  in  the  chalk  f  •*- 
mation  of  M^euil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.    The  banks  of  the  SCt 
afibrd  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A 
yellow  jasper  is  found  at  Yourla,  bay  of  Smyrna,  in  a  low  ridge  of  l{faiestone,  to  the  right  of  thf 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chnto- 
prase,  and  homstone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  homstocK. 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  6re»« 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper,    A  variety  of  sandstone  occurs  m  (^ 
layers  at  Villa  Rica,  Bi  azil,  remarkable  for  its  flexibility ;  a  similar  ^KexiUe  sandstone  ocoors  in  ^ 
North  Carolina  gold  region. 

In  Now  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  little  Falls,  Saib 
bury,  andNevrport,  loose  in  cavities  in  the  Caldferous  sand-rock,  or  imbedded  in  loose  earth,  ai}*^ 
sometimes,  according  to  Beck,  in  powdered  anthradte.  Fine  dodecahedral  crjrstala,  at  the  beds 
uf  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouvemeur,  ccTSCaiS, 
with  tourmaline,  eta,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fuse^ 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  AntweT^ 
Jefferson  Co.,  interesting  dodecahedral  crystals.  4  m.  E.  of  Warwick,  crystals  presentiDg  t^ 
iiiom.x^Miral  form,  in  jasper.    At  Palatine,  Kontgomery  Ca,  crystals,  having  oneendtermioatt" 
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with  the  qsoaI  pjramid,  while  the  other  is  rounded  and  smooth.  Diamond  Bockf  near  Lan8lng« 
burgh,  an  old  but  poor  locality.  At  EllcnviUe  lead  mine,  Ulster  Ck).,  in  elegant  groups.  At  Diamond 
island  and  Diamond  Point,  I^ke  George,  quartz  crystals,  as  in  Herkimer  Ca  In  Mass.,  crystali 
with  unusual  modifications,  sparingly  at  the  Charlestown  syenite  quarry,  one  of  which  from  tht 
cabinet  of  Mr.  J.  E.  Teschemacher  is  represented  in  t  193.  It  has  the  adjacent  planes  2-2  and 
3-1  uneven,  and  —^  with  a  triangular  fiirrow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flective goniometer,  reflecting  the  sun's  rays,  R  A  ^-^=176°.  Pelham  and  Ohesterfield,  Mass.,  Paris 
and  Perry,  Mo.,  Benton,  N.  H.,  Sharon,  Yt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quarts 
crystaL  Kear  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  Inverse.  At  Ohesterfield,  Mass., 
small  unpolished  rhoTnibohBdrona^  in  granite.  At  Paris,  Me.,  handsome  crystals  of  brown  or  smoky 
quarts  In  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Superior,  occasionally  enveloped  in  metallic  copper,  as  if  oast  around  the  crystals.  Drusy  quart% 
of  brown,  apple-green,  and  other  tints,  at  New&ie,  Y t  For  other  localities,  see  the  catalogue  of 
locaUtiee  in  the  latter  part  of  this  volume. 

Rom  quarts  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsbui^,  Mass.,  Southbuiy,  Gona, 
and  Port  Henry,  Essex  Oo.,  N.  T. ;  sinoky  quartz^  at  Goshen,  Mass.,  Richmond  Co.,  N.  Y.,  eta ; 
amdhysif  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Gsrgontwa,  on  Lake  Superior ;  also  in  the 
same  rode  at  Bristol,  Rhode  Island,  and  sparingly  throughout  the  trap  region  of  Massachusetts  and 
Connecticut ;  in  Surry,  New  Hampshire ;  in  Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  7  lbs.  in  weight),  in  Chester  Co. ;  very  handsome  at  the  Prince 
vein.  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  large  fine 
crystals,  near  Greensboro,  N.  C.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Penn.;  at  Ellenville,  N.  Y.,  with  chlorite.  Chalcedony  and  agates  of  moderate  beauty,  in  the 
same  trap  region ;  more  abundantly  about  Lake  Superior,  the  lOssissippi,  and  the  streams  to  the 
west ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  Willamet,  Columbia,  and  other  rivers 
in  Oregon;  abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St 
Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  calcite.  Red 
jasper  is  found  on  Sugar  Loaf  Mt.,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yeUow,  with  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  Cal 
Heliotrope  occupies  veins  in  slate  at  Bloomiugrove,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  R.,  Nova 
Scotia. 

Quartz  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  calcite  and  cubes  of 
fluorite,  at  Westhampton,  Mass. ;  after  barite,  prolnbly,  in  Rutherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  too.  A  crystal  belonging  to  Sig.  RafeUi,  of  Milan,  measures  3^  ft 
in  length  and  b\  in  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  3  ft. 
in  diameter  and  weighs  8  cwt  About  a  century  siooe  a  drusy  cavity  was  opened  at  Zinken,  which 
aflbrded  1,000  cwt.  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
800  lbs.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  147^ 
lbs.,  and  contains  48  crystals ;  four  of  them  are  from  5  to  6^  inches  in  diameter,  ten  f^om  4  to  4| 
inches.    A  crystal  from  Waterbury,  Yt,  2  ft.  long  and  18  inches  through,  weighs  176  lbs. 

Several  varieties  of  this  species  have  long  been  employed  in  jewelry.  The  amdkyst  has  always 
been  esteemed  for  its  beauty.  like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
thyst ia  often  irregularly  diffused,  as  is  weU  described  by  Pliny,  "  ad  viciniam  crystalli  desoeudet 
albicante  purpurse  defectu,"*  purple,  gradually  fading  into  white.  It  was  called  cmeikyst,  aftidverog^ 
on  account  of  its  pretended  preservative  powers  against  intoxication,  f^m  ",  no%  and  (it  hto^  to 
ifUoxicaU,  This  is  not,  however,  the  only  amethyst  of  the  ancients.  The  violet-colored  sapphire, 
the  violet  fluorite  (scalpturis  faciles,  Plin.,  easUy  graven),  and  some  other  purple  species,  were 
designated  by  the  same  name ;  and  it  has  been  supposed  that  garnet  was  also  included. 

Cameoa  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  moet  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  from  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing'  Ceres  and  Triptolemus  in  search  of  Proserpine.  The  Museo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  representing  the  apotheosis  of  Augustus,  and 
another  exhibiting  the  apotiieosis  of  Ptolemy  on  one  side  and  the  head  of  Medusa  on  the  other; 
both  are  splendid  s]iecimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in  existence. 

The  camelian  is  often  rich  in  ootor,  but  is  too  common  to  be  much  esteemed;  when  first 
obtained  firom  the  rock  they  are  usually  gray  or  grayish-red ;  they  receive  their  fine  colors  fix>ai 
^n  exposore  of  several  weeks  to  the  sun*s  rays,  and  a  subsequent  heating  in  earthen  pots.  The 
colors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterward  in  sulphuric 
acid ;  the  latter  carbonizes  the  oil  absorbed  by  the  porous  layers,  and  thus  incroas(  s  tho  uontranl 
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of  tbe  different  oolora.  Agate  \b  often  made  into  mortan  for  chemical  and  phaimaoeutioa«  pro 
IMurationa,  and,  aooording  to  Flinj,  it  was  employed  for  the  same  purpose  by  the  physicians  of  hit 
day.  Pliny  also  mentions  that  '*  the  best  cautery  for  the  human  body  is  a  ball  of  crystal  acted  on 
by  the  sun"  (xzxrii.  10).  He  deplores  the  extraTaganoe  of  his  times,  as  exhibited  in  the 
crystal  drinking  oups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vasea^  boxes,  knifb-handles,  etc 
It  is  also  extensiyely  used  in  the  manuikoture  of  Florentine  mosaics. 

Quarts  is  distinguished  by  its  AordncM^scrAtchmg  glass  with  faoOity;  infiuibilify — ^not  ftiaing 
b^ore  the  blowpipe ;  inaolubiUty — not  attacked  by  water  or  the  adds ;  iMc2aaMi&iI«fy— -one  yariety 
being  tabular,  but  proper  deay^pe  never  being  distinctiy  observed.  To  these  ohanoteristics  the 
action  of  soda  B.B.  may  be  added 

The  word  quartz  is  of  German  provincial  origia  Agate  is  ftom  the  name  of  the  river  Achates, 
in  Sidly,  wheuoe  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt.— Pseudomorphs  of  pyrite,  tin  ore,  stannite,  magnetite,  hematite,  and  ydtEite,  after  quart% 
have  been  met  with. 


232.  OPAL.    Opalua,  Ftederos,  Plifk,  xxxviL  21,  22.    Quarti  resinite  JI,  Tr.,  iL  180L 

Massive,  amorphous;  sometimes  small  reniform,  stalactitiCy  or  large 
tuberose.     Also  earthy. 

H.=5'5— 6'5.  G.=l*9— 2'3.  Lustre  vitreous,  frequently  subvitreous ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generally  pale ;  dark  colors  arise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
fracted and  reflected  light.    Streak  white.    Transparent  to  nearly  opaque. 

Oomp. — Si,  as  for  quartz,  siUoa  being  dimorphous,  the  opal  condition  being  one  of  lower 
degrees  of  hardness  and  specific  gravity,  and,  as  generally  believed,  of  incapabili^  of  cryfltallisth 
tion.  Water  is  usually  present,  but  it  is  re^rarded  as  unesseutiaL  It  varies  in  amount  fh>m  2*76 
to  21  p.  c  ;  or,  mostly,  from  3—9  p.  c=Si  +  ifi  to  Si  +  i  ll  (or  9  Si+fi  to  3  Si+fi),  Opal 
often  contains  more  or  less  of  quartz  mixed  with  it;  and  most  of  the  analyses  are  unsatisfactory, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered;  and  since  solpbility  in  a  hot 
solut4on  of  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Rammelsberg  (Pogg^  czil 
177),  no  method  for  its  exact  determination  is  known.  (See  p.  192,  under  Quartz.)  Rammel8berg*8 
percentage  results  are  as  foUows ;  under  the  heading  ign.  k  S,  the  sum  of  the  loss  by  both  is 
given,  and  in  brackets  that  by  drying  over  sulphuric  add  alone: 

O.     0.  after  ign.    Ign.  ft  S.  InsoL 

Semiopal,  Grochau  2-101        1*878  6*55  7*21 


"         Yallecas,  brown  2*216        2*224           11-76 

"               "        whUe  4-64 

GeyseriUj  Iceland  8*83 

Eyaltte,  Walsch  2-185                            8-28 


t(  u 


8-261 

'1-78 
3-41 
0 


18-6— 39-8 
19-2— 63'5 
4-8  (=Fe) 
9.7—19-9 


after  ign.  1*507  21*  —45-9 


Moreover,  optical  characters  do  not  afford  dedsive  distinctions ;  for  Ehrenberg  has  found  (Bet, 
Ak.  Berlin,  65,  1849,  Bamm.,  Pogg.,  cziL  191)  that  hyaiilOj  after  ignition  and  before,  and  cArys- 
gpra9e  are  alike  doubly-ref^racting ;  chalcedony  fh>m  Faroe  and  iemiopal  fh>m  Yallecas,  doubly- 
refracting,  with  spots  of  singly-refracting;  semiopal  fr.  Grochau  and  JUni^  singly-refracting,  with 
spots  of  doubly-refracting. 

▼ar. — 1.  Frecioua  Opal.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  various 
refulgent  tints  in  succession,  reflecting  now  one  hue  and  now  another.  Seldom  larger  than  a 
hasel  nut;  a  mass  in  the  Vienna  museum  luus  the  size  of  a  man's  flst  and  weighs  17  oz.,  but  has 
numerous  fissures,  and  is  not  wholly  fVee  fh>m  the  matrix. 

2.  ISre^opcU  (Feueropal,  fr.  Mexico,  Bwnholdtf  Kanien^  Klapr.  Beitr.,  iv.  156,  1807).  Hyadnth- 
red  t>  honey-yellow  colors,  with  flro-like  reflections,  somewhat  Irised  on  turning, 

H.  Gira&ol.    Bluish-white,  translucent,  with  reddish  reflections  in  a  bright  light 

4.  Common  OpaL  In  part  translucent;  (a)  milk-white  to  greenish,  yellowish,  Uuish;  {h^ 
Benn  opal  ( Wadisopal,  Peohopal,  (TcniL),  wax-,  honey-  to  odire-ydlow,  with  a  resinous  li:stre ;  (e 
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doH  oIiTe-greea  aud  iiuniiitaiii-gree&;  (d)  brick-red.  Includes  S&miopai  (Hidbopal  Wem.^  Bergm. 
J^  876, 1789);  also  (e)  Bffdmphanef  which  is  transluoenti  whitish,  or  lightrcolored,  adheres  to  ths 
tongae,  and  becomes  more  translucent  or  transparent  in  water  (to  which  the  name,  from  iStap^ 
waloTf  and>aiVb»,  to  make  dear,  alludes),  a  yerj  common  quality  of  opaL  (/)  Ibrdierite  (Auhhom, 
Wien.  Ztg.  AbendbL,  JuL  11,  1860);  an  oninge-yellow  opal|  colored  hj  orpiment;  6.=2'17 
Kaly  (J.  pr.  Ch.,  Ixzxvl  601).    It  is  from  Reittelfeld,  in  Upper  Stjria. 

6.  CkuMicmg  (Kaschtscfailon  €if  Kahmnuks  and  Tarta/ra  r=:beantiftil  stone],  Kascholong  Qtrm> 
Perlmutter-opol  Karst,  Tab.,  1808).  Opaque,  bluuih-white,  porcelain-white,  pale-yellowish  oi 
reddish ;  often  adheres  to  the  tongue^  and  contains  a  little  alumina. 

6.  Opai-agaie.    Agate-Uke  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  MmaHe  (Pecbstein  de  MenU  Montant  Dekurbrt  db  QuinquO,  J.  de  Phja.,  xzxi.  219,  1787 ; 
Menilite  de  Sauesurej  Delameth.  T.  T.,  ii.  169,  1797.  Leberopal  Karstj  Tab.,  24,  1800).  In  con- 
cretionarj  forms,  tuberose,  reniform,  eta,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded in  a  shaly  argillaceous  deposit 

8.  Jaep^opal  (Karst  Tab.,  26,  1808;  Opal-jasper,  Eiaenopal,  EaugnL,  Handb.,  428,  1813).  Opal 
ocmtaining  some  yellow  ooiyd  of  iron  and  other  impurities,  and  ha?ing  the  color  of  yeUow  jasper 
with  the  lustre  of  common  opal 

9.  Woodropal  (Holz-opal  GentL),    Wood  petrified  by  opaL 

10.  BffaUte  (Mullerisches  Glas  [=Muller's  Glass,  after  the  discorerer] ;  Hyalit  Wem.^  Ho£hL 
Ifin.,  iL  Of  isi,  181'i,  KarsL,  Tab.,  22,  1800 ;  Gummistein  Blumenb^  Nat,  658 ;  Glasopal  Hauam.^ 
Handb.,  424^  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  also 
omata  with  a  globular,  reniform,  botryoidal,  or  stalactitio  surface;  also  passing  into  translucent, 
and  whitish. 

11.  FiarUe^  SUiceoua  Sinier  (Kieselsinter  Germ,;  Sanity  Yiaggio  al  Montomiata,  Pisa^  1795, 
CrelPa  Ann.,  ii.  589,  1796;  Thomson^  J.  de  Phys.,  zzziz.  407,  1791,  Breve  Kotizia  di  un  Viaggia- 
tore  Bulle  Incrost  SiL  termali  dltalia,  eta,  1795,  Orell's  Ann.,  i.  108,  1796,  Bibl  Brittan,  186, 
1796  (?name  fiorite  here  gi?en);  Pfaff.^  CrelFs  Ann.,  iL  689,  1796;  Resinite  termogino  (/to/.). 
Includes  translucent  to  opaque,  grayish,  whitif^h,  or  brownish  incrustations,  porous  to  firm  in 
texture ;  sometimes  fibrous-lUce  or  Alamentous,  and,  when  so,  pearly  in  lustre  (then  called  Pearl' 
smler) ;  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  siliceous  waters  of  hot  BpringB.  It  graduates  at  times  into  hyalite,  (a)  The  original 
fiorUe  (or  pearl-sinterX  as  described  by  Thomson,  occurs  in  tufa  in  the  yicinity  of  Santa  Mora, 
Italy,  and  also  on  lachia,  and  at  the  Solfatara  near  Naples,  in  globular,  botryoidal,  and  stalactitic 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
ttom  the  hot  waters  of  the  Sasao  lagoons.  It  was  referred  by  Woruor  to  hyalite  in  1816  (Hoff- 
mann), (b)  The  MichaelUe  (J.  W.  Webster,  Am.  J.  ScL,  UL  391,  1821)  is  simUar,  from  the  island 
of  St  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustationa,  capillary  or  fili- 
form in  structure,  pearly  in  lustre,  with  G.=  1*866.  (c)  Geyseriie  (EieseltufT  (fr.  Geysers)  Ktapr., 
Beitr.,  iL  109, 1797;  Geysirite  DOamelh.,  Min.,  1812;  Damour,  Bull  G.  Fr.,  1848,  157)  constitutes 
concretionary  deposits  about  the  Iceland  geysers,  presenting  white  or  grayish,  porous,  stalactitic, 
filamentous,  cauliflower-like  forms;  also  compact-massive,  and  scaly-massive;  H.=5;  rarely 
transparent,  usually  opaque ;  sometimes  falling  to  powder  on  drying  in  the  air.  ' 

12.  FiiMMone  (Quartz  nectique,  H.^  Tr..  iL  1801 ;  Schwimmstein  Germ.).  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-like 
nucleus. 

18.  Tripolite  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  WinUly  82,  1747.  Infusorial  earth ; 
Bergmehl,  Kieselmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Bandanite  Sabjetat^  Ann.  Ch.  Phys., 
IIL  zziv.  948, 1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
as  first  made  known  by  Ehrenberg,  and  oc6urring  in  deposits,  often  many  miles  in  area,  either 
unoompacced,  or  moderately  hard,  (a)  Injuaorial  Earthy  or  Earlhy  THpdite^  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  day,  but  harsh  to  the  feel,  and  scratching  glass 
when  rubbed  on  it  (b)  BaTidaniiej  a  kaolin-like  variety  fh>m  Oeyasat  near  Randan,  in  Dept  Puy 
de  Dome,  and  from  Algiers,  containing  9  to  10  p.  a  of  water.  A  deposit  at  Santa  Fiora  in  Tus- 
cany was  made  known  by  G.  Fabbroni  in  1794  (Giom.  Fis.-med.  di  D.  BrungnatelU,  p.  1 54 ;  Orell's 
Ann.,  11  199,  1794;  Bergmehl  v.  Santa  Flora  Klaproihf  Beitr.,  vi.  348).  It  consiEts  of  a  grayish- 
white,  loose,  mealy  earth ;  Fabbroni  states  that  he  made  brides  of  it  which  would  float  like  those 
which  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-like  earth  (xxzv.  49),  and  sup- 
poses the  material  the  same.  Ehrenberg  has  shown  it  to  be  an  infusorial  earth,  {c)  Tripoli 
slate  (Polishing  slate,  PoUerschiefer,  Tripelschiefer,  Saugkiesel,  Klebschiefer,  Germ.),  a  slaty  or 
thin  laminated  variety,  fragile;  G.=r  1*909— 2*08.  Often  much  impure  fh>m  mixture  with  day, 
magnesia,  oxyd  of  iron,  etc.  (d)  Alumocalciie  (fr.  Eibenstock,  Breith.,  Char.,  97,  326,  1 882)  is  a 
milk-white  material,  having  a  hardness  of  only  i  to  1^ ;  G.= 2*174 ;  it  may  be  a  variety  of  tripolite^ 
sontaining  a  little  lime  and  alumioa. 

Analyses:  1,  Klaproth  (Beitr.,  iL  151);  2,  v.  Kobell  (Ohar.,  252, 1880);  3-6,  Damour  (BqIL  G 
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Pr.,  n.  V.  1 62,  1 848) ;  7,  Klaproth  (L  a,  iv.  1 66) ;  8,  id  (ib.,  ii,  1 67) ;  9,  Porchhammer  Pogg. , 
331);  10,  G.  J.  Brush  (ThiR  Miu.,  152,  1854);  11,  Klaproth (1.  c,  v.  29);  12,  id  (ib..  ii.  154);  13, 
Tachermak  (Ber.  Ak.  Wien,  ziiL  881);  14,  Wrightson  (Ann.  Ch.  Pharm,  Uv.  858);  15,  Stuckf 
(NoeeBeschr.  vulk.,  Fobs.,  73);  16,  Porchhammer  (L  a);  17,  18,  Damoor  (I  c.);  19,  Klaproth 
(L  c,  ii  160) ;  20.  21,  Y.  d.  Mark  (Yerh.  nat  Yer.  Bonn,  ix.  1852) ;  22,  Wertheim  (Ramm.  Min.  Cb., 
133);  23,  G.  J.  Brush  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Am.  J.  SoL,  xv.  435);  26,  Klap- 
roth (I  c,  il  161);  26,  27,  R Brandos  (Nogg.  Gteb.  Rh..We8tph.,  L338);  28,  Y.  d.  Mark  (La); 
29,  KJaproth  (1.  c.,  il  162);  30,  Beudant  (Tr.,  ii.  18). 

31,  Damour  (L  c.) ;  32,  Schaffgotsch  (Pogg.,  IxWlL  147);  88,  Damour  (L  a) :  34,  Bucholz  (GtohL 
J.,  i.  202,  viiL  176) ;  36-38,  Damour  (I  c) ;  39,  Klaproth  (L  o.) ;  40,  Kersten  (Schw.  J.,  Ixvi  25) ;  41, 
Porchhammer  (Pogg.,  zzxt.  331);  42,  48,  Bickell  (Ann.  Gh.  Pharm.,  Ixz.  290);  44,  Pattison 
(Phil  Mag.,  III.  xzy.  495);  45,  Mallet  fib.,  lY.  ▼.  285). 

46,  Klaproth  (I  c,  yl  348);  47,  48,  Foumet  k  Salvetat  (Ann.  Gh.  Phjrs.,  IIL  zzIy.  348);  49, 
Baumann  (Ramm.  Min.  Ch.,  136);  50,  R.  Hoffmann  (J.  pr.  CIl,  zc.  467);  51,  Hansteio  &  Sehulti 
(Ann.  Gh.  Pharm.,  toy.  292);  62,  Kuhlmann  (ZS.  nat  Yer.  Halle,  Till  478);  68,  Klaproth  (I  a, 
T.  112);  64,  66,  Bucholz  (Leonh.  Taach.,  tl  6,  8);  56,  Kenton  (Preiealeb.  Mag.  Orykt,  Heft  6): 


1.  OEBTwenitzakt  predotta  opal 

2.  "  " 

3.  '*        G.= 2*029 

4.  Mexico,  limpid^  G.= 2*029 
6.        "      chaioyant,  a.=2*024 

6.  "  " 

7.  Zimapan,  Ilre-opal 

8.  Kosemiitz,  miik-to. 

9.  Faroe^  Fire-opcU 

10.  Georgia,     "      G.=2-07 

11.  Morayia,  gray 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2.^. 
24. 
25. 
26. 
27. 
28. 
29. 

no. 


Hubertflbnrg,  Sydropihand 
Thebes,  " 

Schiffenberg,  Semi^opai 
Hanau  ** 

Paroe,  Cacholong 
Iceland,  Hennopai^  G.= 2*095 
Mexico,         " 
Telkebanja,  " 
Rosenau,  yw?i.4)rown 

"         w.  extoflast 
Meronitz,  gnh.-br<nim 
Yourla,  gyK-green^  G.= 2*064 
Harmai^jick,  RennopcU 
Menil-Montant,  Msniiite 
Oberkasscl,  Wood-opal 
QnegFtein,  Siebengeb.    ** 
Stenzelberg,  Jaspopal 
Telkebanya,        " 
Jasztraba,  Hung." 


Si 

90 

89-06 
93-90 
'91-12 
'89*90 
93*96 
92*00 
98*75 
88*73 
91-89 
85 

93-13 

86*8 
90*20 
82-75 
95-32 
[92*03] 
[95*40] 
98*5 
91*82 
89-64 
83-73 
[94*9] 
92-0 
85-5 
9301 
86*00 
88  28 
43*6 
47*81 


6-26 

8-4 
2*78 

10*00 
3*47 
7*97 
4-60 
5*0 
5-61 
6-08 

11-46 
5*1 
4-15 

ll-0»» 
4-12 
9*97 
5*rt7 
7-5 

13*17 


1-62 


0*14 
0*27 


10 
0-12 
0-50 
0*81 

0-98 


9e     Oa     fTa     & 


0*26 
0.10 


0*49         0 
Mg  0-92 


1*75 


ilg4*9 

4*11  »' 0*86  0*90 
8-00  6a  0-26 

0*06   0*06 


1*0      — 

2*l5Mg018 — 
4-94  "  0-17— 
3-58  Oa  1-57  — 


Jig  3*U 
0*5    • 


0-5 

0-87     — 

8*50    — 

5*58]j[g  0-16 — 
47^      — 

3809    — 


=100  Klaproth. 

— =100  Kobell 
=100  Damour 
=100  Damour. 
=  100  Damour. 

— =100  Damour. 

=100  Klaproth. 

— =100  Klaproth. 
'84     Mg  1*48=100  P. 

=100*06  Brush. 

,  0  1,  Bit  0*83= 

99-08  Klaproth. 

=100  Klaproth. 

=100-1  Tsch. 

0*80S0*8l  =  10176W. 

=99-50  Stucke. 

0-07,Mg0-4=99*5-P, 
=  100  Damour. 

=  1 00  Damour. 

— =100  Klaproth- 

}-l  0=100  Mark. 

=100  Mark. 

^,MgO-67  =  IOlW. 

— =lnO  Brush. 

=99-1 5  Smith. 

=98*5  Klaproth 

=99*62  Brandea 

^,80*20=  100-17B 

=100  Mark. 

— =98*0  Klaproth. 

— =100  Beudant 


2.  Hyaiiie^  Fi/orUe  or  SUiceoua  Sinter. 


81.  Waltsch,  Bohem.,  ffydlUe 
32.         '*  "  " 

S3.  Kaiserstuhl  " 

34.  Prankfort,  a.  M.        ** 

35.  Azores,  MichaeUte 

36.  Iceland,  Oeyserile 

37.  "  "       gray 
BH.        •*  "        whik 

39.  •«  " 

40.  "  •• 
4L  "  •• 
42.        «•            •• 


[96*94] 
95*6 

[96*99] 
92-00 
82*29 
87*67 

[92-69] 

[91-23] 
98*0 
94-01 
84-43 
88*26 


3-06 
30 
301 
6*33 
16*36 
10-40 
7*41 
8*97 


•36 
0*71 


1-5 
1*70 
8*07 
0*69 


tr. 


=100  Damour. 

0-8     0-2      =99*5  Schaffg. 

=  100  Damour. 
=98*33  Bucholz 

—    =100  Webster. 

0-40   0-82    ir.  =100  Damour. 

=  100  Damour 
=1(jO  Damour. 

=100  Klaproth 

— .    =99  81  Kerst 

0*70        0-92,  Mff  1  *»  »6  Forchli, 
0-29   0-11    Oil  82*49=100  B 
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«3.  loeland,  (Tayaerile 

44.  N.Zealand,     "    a.=l-968 

45.  ♦•  « 


91*66 
94-20 


6-76 

1-66 
3-06 


£1 
1-04 

1*68 


9e      Oa     JTa     & 

018   0*33   0-16   0*19,  S  0*31,  Mg  0-41 


3-72 
0-17 


1-74 


0-86< 


=100  BiokelL 
.= 100-17  Pattiai 
-==99*86  Mallpt 


3.  IHptaUet  Infuaorial  Eagih^  Floaiatone. 


46.  Santa  Flora,  ArymeU 

47.  Geysaati  Bandamh 

48.  Algiers,        " 

49.  BOin,  JV^potf^  G.= 1*862. 
60. 


i( 


M 


61.  iMnehergf  Ecaih 

62.  Kbstorf;        ** 

63.  Uaoritiufl,  Kieadgtthr 

64.  Paris,  Q.  nacHquef  lighter 
6ft.      "         "       heavier 


79 

87-2 

80-00 

87-68 

80*S0 

87*86 

90*86 

72*0 

940 

91-0 

86*60 


12 

100 
9-00 
8*89 

10-90 

8*48 
9*01 
21*0 
6-0 
6*0 
400 


6  3         

2-00  0*8* 

1-41      0-65  0*66 

2-04  1-09 

6-40  0.44 


0-75* 
016« 


0*18     0-78 

0*29     0-23 

2-6        2-6      

0-6  

0-26        ig  tr. 

2-28     —  Oa  6*26 


—  — =99  Klaproth. 

—    =100Pournet 

2-00^08.  §6-48=100  3 

Mg  0-30=99-90  Bau 

«r.     0-30,  Mg.  0-43',  Or& 
1  -30 = 99-08  Hoflbaann. 

,Org.  2-28=100*18  H. 

,ilg  C0-09= 100-64K. 

=980  Klaproth. 

=99*5  Bucholz. 

,  Oa  02  00=99-25  B 

—  — =99-08  Kersten. 


66.  Eibenstock,  AlumocalcUe 

»  Somewhat  ammontaol.     b  With  aooM  earbooaoaooa  mftVirial      c  Na  OL    *  With  som*  wagnmla    «  Oarbonati 
ot  lime,    r  Also  ammonia  0*01. 

Rimdaniie  of  Salvetat  (anal  48)  corresponds  to  the  formula  Si*  iS  (= Si  90*9,  fi  9*1)  when  dried  at 
1 6*'  C,  and  Si*  ^  (=Si  95-8,  H  4*7)  when  dried  at  lOO"*  G.  The  precious  opal  of  Hungary,  analyzed 
by  Y.  Kobell  (anal  2),  lost  7*5  p.  a  on  drying  at  a  low  heat,  and  the  rest  of  the  water,  or  8*44  p.  c, 
on  ignition. 

Pjr^  etc. — ^Yields  water.  B.B.  infusible,  but  beoomes  opaque.  Some  yellow  varieties,  eon- 
iaining  oxyd  of  iron,  turn  red. 

Oba.— Occurs  filling  cavities  and  Assures  or  seams  in  igneous  rooks,  porphyry,  and  some  metal* 
lie  veins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quarts  concretions, 
in  argiUaeeous  beds ;  also  formed  from  the  siliceous  waters  of  some  hot  springs ;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  aod  solidification,  of  the  siliceous 
shells  of  infusoria — widch  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probable 
source  of  tho  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flint  in  the  same  rocks),  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  flint  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixed  together.  Common  opal  and  hyalite  are  products 
of  the  decomposition  of  a  Roman  cement  at  the  hot  springs  of  Plombieres  in  France. 

Predous  opal  occurs  in  porphyry  at  Ozerwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gracias  a  Dies  in  Honduras.  F^e  opai  occurs  at  Zimapan  in  Mexico ;  Faroe ;  near  San  Antonio^ 
Honduras.  Oomtntm  opal  is  abundant  at  Telkebanya  in  Hungary;  near  Pernstein,  Luckau, 
and  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiitz  in  Silesia ;  Hubertsburg  in  Saxony ;  Stanzel- 
berg  and  Quegstein  in  Siebengebirge ;  Steinheim  near  Hanau;  in  Faroe,  loeland;  the  Giant's 
Causeway,  and  the  Hebrides ;  also  within  ^  m.  and  to  the  S.W.  of  the  watoring-plaoe  at  Yourla, 
tiie  harbor  of  Smyrna,  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
lowish compact  limestone ;  of  a  wax-yellow  and  grayish-green  oolo^  occasionally  white,  at  the 
Giant's  Causeway.  Hyalite  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkstone  at 
Waltsch,  Bohemia.  Wood  opal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neu« 
sohl ;  Kremnitz,  Hungary ;  Faroe ;  near  Hobart  TowUf  Tasmania ;  and  in  many  other  regions  of 
igneous  rocks. 

The  Luneberg  earth  contains  many  species  of  infusoria,  and  is  10  to  18  ft.  thick. 

In  n.  S ,  hyalite  occurs  sparingly  in  K.  York,  at  the  Phillipa  ore  bed,  Putnam  Co.,  in  thin  coat- 
ings on  granite ;  rarely  in  N.  C,  Cabarrus  Co.,  with  the  aurLTerous  quartz ;  in  Georgia,  in  Burke 
azid  Scriven  Cos.,  lining  cavities  in  a  siliceous  shell-rock ;  in  Washington  Co.,  good  fire  opal ;  at 
the  Suanna  spring,  Florida,  smaU  quantities  of  siliceous  sinter. 

The  precious  opal,  when  large,  and  exhibitiog  its  peculiar  play  of  oolora  in  perfection.  Is  a  gem 
of  high  value.    It  is  cut  with  a  convex  surface. 

233.  jHarzsoHrrs. — ^A  second  modification  of  amorphous  silioa  is  mentioned  above  (p.  194)  as 
cnnounoed  by  G.  Jenzsch.  The  facts  may  receive  other  explanation.  For  the  present  the  opals 
supposed  to  represent  it  may  be  induded  under  the  above  name.  The  characteristic  is  a  specific 
gravity  of  2*6,  like  quartz-silica,  while  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
referred  */>  are  a  white  caoholong  from  HQttenberg  in  Carinthia,  G.= 2-591 ;  from  Hutberg,  near 
Weissig,  m  amygdaloid,  G.=2*683— 2*647  ;  from  the  porphyry  of  Begensberg,  G. =2*620 ;  ttom 
Brazil,  G  =2-596.  They  are  generally  associated  with  chaloedony,  and  Jcozsch  regards  them  as 
a  residt  of  its  alteration. 
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IL   TERNARY  OXYGEN  COMPOUNDa 

1.   SmOATES. 
A   ANHYDROUS  SILICATES. 

The  following  are  the  general  subdiTisions  of  the  Anhydrous  Silicates : 

I.  BiBiuGATES.    Oxygen  ratio  for  the  bases  and  Silica  1 :  2. 

n.  Unibilioates.    Oxygen  ratio  for  the  bases  and  Silica  1 : 1. 

III«  SuBBiLicATES.  Oxygon  ratio  for  the  bases  and  Silica  1  :  less  than 
1 ;  mostly  1 :  f !  ^^^  <^  ^  •  h  ^^^  ^  •  I- 

These  subdivisions  are  essentially  the  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  Unisilieates. 

• 

CkmsUkOum  and  Ibrmulas  of  SiUcatea,— The  bases  in  ^e  Silicates  oompriise  various  elemtota 
ot*  Series  L  (see  p.  2)  in  their  different  states  of  ozjdation,  protozyd,  sesquiozyd,  or  deutoxyd,  and 
possibly  tritoxyd;  namely,  E,  Na,  Li,  Th,  Cs,  H,  Ba,  Sr,  Ga,  Mg,  Ce,  La,  Di,  Fo,  Mo,  Cr,  Al  and 
rarely  also  Zn,  Ni,  Go,  Ti{  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritoxyd  state.  The  ele- 
ment silicon  is  so  strongly  negative,  that  in  its  oxygen  combinations  all  other  elements  present 
are  relatively  basic. 

The  basic  elements  enumerated,  when  In  Hie  same  state  of  oxydation,  are  mutually  replaceable; 
and,  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  while  in  general  thus  replacing  one  another,  there  are 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  wMdi  ^  is  not  replaced  by  Fe, 
nor  Ca,  Ji^a,  ii  by  Mg,  or  j^e,  the  presence  of  the  latter  ingredients  being  an  irregukiritj,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  in  different  states  of  oxydation,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygon  are  equivalent  or  isomorphoua , 
(hat  is,  ike  r^adng  pmer  eqtuUs  the  cor^bining  power.    Thus  3  B  0  (=B*  0*),  R'  0*,  }  B  0'  (= 

R^  0'),  i^  R^  0^  R  0'  are  replaceable;  and  so  also  are  R*0*  (=2  R  0)«  and  RC;  for  the  basic  metal 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  group,  and  2  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represeni  so  many  different  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.    The  above 

formulas,  if  divided  by  8,  become  reduced  to  the  protoxyd  form  R  0,  R^  0,  Ri  0,  RI^  O,  Ri  0,  and 

the  expressions  for  the  different  states  of  the  basic  metals,  to  R,  R^,  R^,  R^,  R^.  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  the 
alpha^  beia^  and  gamma  states ;  the  expressions  are  correspondingly  written  aR,  /oR,  yR,  rR,  cR. 
oRO  equals  RO,  or  a  protoxyd.  So  also  fiB.  0=|(R*  O7,  or  a  third  of  a  sesquioxyd;  yRGzr 
i  (R  O*),  or  half  of  a  deutoxyd ;  and  rR  0=^  (R  0*),  or  one-third  of  a  tritoxyd.  aR,  /?R,  yU,  SR, 
sR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  BisOioake  come  under  a  single  general  formula^  whidi  migr  either  have  the  fbrm  A,  cr  thai 
of  B.    The  a  is  here  dropped,  it  being  unnecessary. 

A.  (A«,  2.  ttf ,  K)  Si*  B.  (R  0,  /3R  0,  yR  0.  «R  0)  Si 
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The  UnMioatu  hare  <he  oorresponding  formnla: 

A.  (&',  a,  ft},  ny  Si*  b.  (bo,  ^bo,  yBo,  <bo}'  Si 

Ab  deotozjds  and  tritozyda  oocur  as  bases  011I7  in  a  few  minerals,  these  general  f<Minu]a8  foi 
the  ordinarj  spedes  are : 

BiRilicatea        A.  (&«  S)  Si'  B.  (BO,  i9B0)Si 

UnisiUcates  (ft>,  fi)»  Si«  (B  0,  /iB  0)  Si 

If  the  latter  formulaa  (B)  be  multiplied  by  3,  after  substituting  the  Talue  of  ^  B,  thej  becomi 
the  exact  equ'iTalent  of  the  former;  but  thej  are  not  necessarily  the  better  for  this  multiplication, 
because  chemistry  is  not  yet  able  to  decide  positiTely  whether,  in  the  different  cases,  the  multi- 
plier should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  system  of  chemistiy  the  formulas  of  the  Bisilioates  and  Unisilicates,  in  their  most 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  the  letter  B  is  here  used  with  the  Greek  letters  to  express  the  metal  in  the  different  states 
of  oxydation :  * 

Bisilicates  310  ^^^f  UnisilioateB  fii^^ 

These  formulas  mi^  be  more  oouTeoiently  written  in  a  single  line,  as  follows ;  and  to  faoiUtate  a 
comparison,  the  formulas  of  Uie  older  system  are  here  added : 

Old  system.         Old  system  modified.  New  system. 

Bisilioates  (ft*  fi)  Si*  (BO, /?BO)Si  8i  e|e,|(B,  fi,  ^fi) 

Unisilicates  (&*,  fi)*  Si*  (BO,  0B.  0)*  Si  Si|e4|(Ba,ft,  /3ft), 

By  means  of  fractions  prefixed  to  the  Bs  or  fts,  the  ratios  of  the  ooustituents  may  be  expressed, 
as  in  the  older  formulas. 

The  SubsiliccUes  vary  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  362) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  Subsill- 
cates. 

Besides  the  silicates  that  are  obviously  Bisilioates  and  Unisilicates,  there  are  others  whid\ 
*  while  bisilicate  or  uoisilicate  in  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feidapar  group  is  remarkable  for  its  unity  in  crystallographic  and  all  physical  characters* 
evincing  the  profoundcst  isotypism ;  and  yet  the  oxygen  ratio  for  the  bases  and  silica  varies  from 
1 :  1  to  1 :  3.  The  fact  that  all  the  essential  oharactera  of  a  Feldspar  appear  in  their  perfection 
under  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  UnisiUcate  is  all  that  is  required 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisiUcaie ;  and  Airther,  that  the  excess  <^ 
silica  must  exist  in  the  species  in  some  state  consistent  with  oonfomiity  to  the  unisilicate  type. 
The  amount  of  silica  in  the  species  of  the  Feldspar  group  increases  with  the  increasing  proportion 
of  cdkali  in  the  mineral,  from  anorthite,  a  Unisilicate  withoiU,  usually,  any  aXkalLi  to  albite  and  ortho 
dase,  literal  TVisilicates^  with  the  protoxyd  bases  soMy  alkaUne. 

The  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containing  the  least 
alkali,  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
in  one  of  which  the  raiiti  is  1 :  2.  The  Meioniie  section  of  the  Scapolite  g^oup  is  in  meiomte  strictly 
unisilicate,  without  J  tti>,  while  mizzaniie  has  much  alkali  and  more  silica  in  proportion  than 
meionite,  and  TnariaiUf  (which  like  mizzonite  is  hardly  distinguishable  ft'om  meionite  in  crystallo- 
graphic or  physical  '  -act^re)  is  bisilicate,  with  the  aUcali  constituting  much  the  larger  part  of  the 
protoxyd  bases.  Th  -''•^.polite  section  of  the  Scapolite  group  illustrates  the  same  point  The 
special  ratios  for  this  and  each  of  the  preceding  groups  are  stated  in  the  general  remarks  preceding 
the  section  on  the  Unisilicates. 

Among  Bisilioates,  spodumene  is  closely  related  to  the  I^oxene  group  in  crystallization  and 
other  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  ^though  alumina  and  lithia 
are  prominent  constituents.  Petaiite  has  the  same  crystallization  (as  shown  by  Desdoizeaux)  and 
the  same  constituents  as  spodumene,  aad  therefore  is  also  pyroxene-like  in  its  fVmdamental  diar> 
acteristics ;  and  yet  it  contains  twice  the  proportion  of  silica,  the  oxygen  ratio  for  R,  fi,  Si  in 

*  B*  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  hthium,  thallium,  csssium,  mfai' 
dium,  hydrogen,  and  ft  for  other  basi;  elements,  as  already  explained.  Bee  also  Am.  J.  Sci.»  II 
sliy  262,  261,  and  Introd.,  p.  xv. 
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spodumene  being  1:4:  10,  and  in  petalite  1 :  4:  20,  a  contrast  of  giieat  interest  in  this  connect  oi^ 
as  remarked  by  Desdoizeaux.  The  amount  of  silica  in  spodumene  shows  what  is  essential  to  th'. 
type,  and  therefore  proves  that  both  are  essentiaJlj  Biailicates.  It  differs  fh>m  petalite  in  thai 
thc'  protoxyd  bases  include  a  little  lime  and  protoxyd  of  iron  (about  0fi6-^e{/^  of  ^  ^o  protozyda, 
ftroni  the  average  of  the  best  analyses,  those  of  Raxnmelsberg,  Hagen,  and  Smith  k  Brush),  while; 
hi  petalite  they  are  purely  alkaUne.* 

The  Feldspars,  Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  of 
silica  in  species  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilicate.  In  each 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silica  above  what  the  type 
requires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  (1 )  pari  baste  {Jiaif  of  it 
under  the  unisilicate  type,  and  one-third  of  it  under  the  bisilicate  type) ;  or  it  may  he  {2)  aU  aecea- 
Bory  silica.  The  formula  of  albite,  under  the  unisUicate  type,  to  whidi  it  is  shown  above  to  be- 
long, would  be  as  foUows,  aooording  to  these  two  methods : 

Istmethod       (i^a*+f %+i3i')'Si',    or    SiiOfKiNai+l^iklflrSi). 
2d  method       (i  ^a* + }  ^)*  Si* + 3  Si,     or    6i|e«|(i  Na, + }  ffM) + Si  0)t 

For  other  examples  see  the  formulas  of  the  Unisilicates  beyond  (p. 

From  the  facts  here  explained  it  foUows  that  the  Mica  and  Feldspar  groups  should  be  annexed 
entire  to  the  section  of  Unisilioatos ;  and  petalite  to  the  section  of  Bisilioates.  The  intermediate 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lollte  has  the  O 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  li),  and  its  excess  of  silica  above  that  of  the  Unisil- 
icates may  be  of  the  same  nature  as  in  that  spedes.    The  case  of  nepbelite  may  be  similar. 

The  hydrous  species  of  silicates  are  here  separated  from  the  anhydrous^  as  in  other  divisions  in 
the  dasaiflcation,  because  the  course  seems  most  convenient  in  the  present  imperfect  state  of 
chemical  science.  There  is  no  criterion  yet  furnished  for  dedding  upon  the  state  of  the  water 
present,  whether  part,  or  all,  or  none,  is  basic;  and  until  chemists  have  some  means  of  reaching 
safe  condusioDs  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  g^eat  extent  be  positively  made  out.  ftloreover  there  is  often  doubt  as  to  whether  the  water 
present  is  simply  hygrometrio  and  accidental;  or  whether  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  spedes  from  its  origin ;  and 
these  doubts  still  further  complicate  the  subject. 

In  some  silicates,  as  euclase  for  example,  th)  water  appears  to  be  so  plainly  basic  tliat  the 
spedes  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemical  formulas  given  are  those  of  tho  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  spedes,  the  new  formulas  are  introduced  as  well  as  tlie  old. 

Note  on  the  History  qf  tiie  Silicaiea.  In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1 747, 
silicates  as  such  are  unreoognized,  and  the  only  spedes  of  those  now  so  called  which  are  described, 
are  the  gems  that  passed  under  the  names  of  emerald^  berylj  topaz^  hyacinth^  chrysol'te,  garnet;  days 
of  various  kinds  and  names ;  micOy  talcj  serpentine^  amianthus^  ashesius^  feldspar,  and  tlie  convenient 
pocket  for  various  undetermined  heavy  stones,  named  Comeus — ^the  Hombarg  of  the  Swedish 
mineralogist,  and  Roche  de  Come  of  his  French  translator,  and  which  embraced  Skidrl  {Sc?idrl  of 
tlie  Germans)  as  a  prominent  part  of  it  Quartz  (Kieselsten,  or  Silex)  in  its  many  varieties,  with 
opal,  made  up  a  large  part  of  me  non-metallic  division  of  the  sdence,  occupying  30  pages  out  of 
200.  Feldspar  is  placed  in  the  genus  Spatum,  as  Spatum  pyrimachum  (or  scintiUating  spar)  along 
side  of  fiuor,  loeUmd  spar,  and  heavy  spar  ;  and  sapphire  and  the  other  predous  stones  are  in 
the  group  of  Gems.  AU  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time  j 
and  feldspar  is  distinctly  referred  to  in  Agrioola  as  "  Silex  ex  eo  ictu  ferri  facile  ig^nis  elidtur,  in 
cubis  aliisque  llguris  intersectis  constans"  (p.  314,  1546). 

Croustedt's  work  of  1758  indudes  with  the  preceding  the  spedes  Zeolite,  a  recent  discovery  of 
nis  own  (1756);  but  adds  no  otherti.  He  shows  however  his  acumen  in  making  his  group  of 
KiesetrArter  (siliceous  minerals)  to  indude  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it*  the  diamond  is  not  surprising).  Garnet  and 
schorl  are  left  outside,  and  make  the  two  spedes  of  his  GranairArter ;  Mica  (Glimmer- Arter)  and 
Asbestus  (Asbest-Arter),  with  Ler-Arter  (clay  minerals),  are  the  other  mdependent  groups. 
Transparent  tounnalines  fh>m  Ceylon  were  among  the  gems  of  the  day,  having  been  first  intro- 
duced into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronstedt  or  Wal< 
jeriua. 


*  Soe  further  on  this  subject  a  paper  by  the  author  in  Ain.  J.  ScL,  IL  xliv.  898,  18bt« 
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The  group  of  Schorl  increased  in  its  Tsrieties  for  the  next  tweiity^ftve  years,  and  after  that  becanu^ 
prolific  in  species,  and  much  of  the  historj  of  mineralogy  is  involved  in  its  various  phases.  The 
following  observations  make,  therefore,  an  introduction  to  the  synonymy  of  many  minerals 
beyond. 

The  ComeuB^  or  Hamburg^  of  Wallerius  included  a  variety  of  hard,  cheap  or  worthless  stones, 
rather  heavr.  mostly  of  dark  colors  irom  black  to  dull  green.  The  name  alludes  to  a  resemblanoe 
to  horn  in  l^e  aspect  of  some  of  the  kinds.  To  Comeus  nolidua  belonged  the  massive,  compact, 
flinty  rocks  of  black  and  lighter  shades;  also  petrosilex  (or  ffaU^ntaof  the  Swedes,  which 
means  false  flini)  of  different  shades;  and  massive  hornblende  ("granulis  oompactis"),  though  the 
name  hornblende  was,  by  a  mistake  of  its  German  use,  given  by  Wallerius  to  a  black  zino-blende 
alone.  His  Oomeua  flssiUa  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Comeua  crysiaUiaaiua  was  his  Ski&rl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  aotinolite,  anr* 
perhaps  pyroxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Cronstodt's  Skdrl  made  up  his  geitus  BasaUes^  and  was  nearly  synonymous  with  the  Oomefts 
erffHaUizatus  of  Wallerius.  Its  varieties  were  better  defined ;  and  to  massive,  lamellar,  and  colum- 
nar hornblende,  aotinolite  and  pyroxene  and  crystallized  opaque  tourmaline  wore  added ;  and  in  an 
appendix  to  the  species,  cruciform  staurotide.  The  name  Bomblende  is  applied  only  to  the  mas- 
sive variety  or  rock  which  Oronstedt  made  a  bole^  and  called  Bolus  induraiis  pariiculis  squamosis; 
1%  probably  covered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  according  to  the  title  page  in  1*7  7 1 
(though  de  Lisle  says  it  was  not  issued  until  1772),  says  of  the  "Si;  .rls,"  that  "as  to  size  we  see 
them  from  that  of  barley  com  up  to  the  QianVs  Gausevray,"  and  the  columns  of  the  latter  he  calls 
''Irish  ShirV  or  "Basaltes  Hibemicus"  The  group  contains  also  made  or  chiastolite  from 
Andalusia,  besides  tourmaline,  etc. 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gards the  number  and  classification  of  the  species.  Gronstedt  is  followed  in  the  position  of  feld* 
spar,  and  in  the  %»me  "Basaltes  "  for  the  schorls ;  and  Gomeus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  "hornblende"  as  Gomeus  spctthosus,  and 
"  trapp  "  as  Comeus  trapezius. 

At  this  period  de  Lisle  brought  crystallography  to  bear  on  the  subject  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  the  precision  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schorls  (or  Schorls,  as  he  writes  the  word)  in 
his  later  treatise  of  1783,  reached  its  greatest  extension,  although  in  a  partly  divided  state.  He 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  off  this  excrescence.  He  showed  in 
1772  that  the  gem  tourmaliue,  his  Transparent  rhomboidai  schorl^  was  identical  in  form  with  the 
oommon  black  schorl  But  still  he  made  the  latter  a  distinct  species^  his  Opaque  rhomboidai  schorl^ 
and  Included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octahe- 
diite  from  Oisaas,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite,  whose 
relation  to  feldspar  he  did  not  perceive ;  and  even  hexagonal  nepholite  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axinite,  then  a  novelty  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  Transparent  rhomboidai  schorl^  or  tourmaline,  its  rhomboidai  planes  proving  to 
his  eye  the  relationship.  The  massive  mineral  called  Homblendey  or  Bocfie  de  Oome^  referred  by 
Cronstedt  to  Bole^  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
separate  species,  Schgrl  argUeux^  although  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Schorl  cruciforme  was  his  last  species  in  the  group,  and  to  it  were  referred  both 
andalusite  and  staurolite— the  latter  his  Pierre  de  croix^  with  the  prismatic  angle  of  ISO"  by  his 
measurement;  and  the  former.  Made  basaltiguej  with  an  angle  of  95 \  The  garnets  and  schorls 
were  placed  in  a  oommon  division,  as  done  by  Gronstedt,  and  garnet  was  made  the  first  species, 
with  tourmaline  the  second,  and  "cruciform  schorl"  the  fifth.  Garnet  included  the  "white 
garnet"  as  it  was  called,  of  Vesuvius  (leucite),  first  observed  by  Ferber  in  1772.  Besides  these 
Silicates,  de  Lisle's  work  has  its  several  groups  of  Gems,  Feldspar,  Argillaceous  M'merols  (em- 
bracing mica,  asbestus,  talc,  serpentine),  Zeolite,  aud  Quartz.  Labradorite,  from  Labrador  (first 
brought  to  Europe  about  I770X  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referred  by 
Werner;  idoorase^  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
Gappeler  in  1722)^meionite  (hyacintes  blanches),  from  Somma,  and  harmotome  from  Andreas- 
berg  (his  hyadnte  bkmthe  eruci/orm^  made  calcareous  spar  by  v.  Born  in  1775,  who  first  mentions 
and  figures  it,  but  a  hyaduth-like  siHceoua  species  by  Bergmann  in  1780),  are  placed  with  zircon 
as  kinds  of  hyacinth. 

After  de  LUle,  as  chemistry  and  crystallography  made  progress,  the  disintegration  of  the  great 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline ;  and 
now  the  name,  once  so  important,  has  become  a  mere  mineralogical  relic.  In  Werner's  system 
of  1789.  as  pubhshed  by  Hoffmann  (Bergm.  J.,  i.  369,  1789),  Schorl  includes  only  the  species 
Tourmaline  as  it  now  stands.  The  Kieselarten,  or  Siliceous  species  (commencing  with  the  diamond 
still),  comprised  the  different  gems ;  among  which  stands  cbrysoboryl  (the  modem),  and,  as  distinct 
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species,  axinite,  prehoite,  hornblende  of  yarioaa  kindSf  with  feldspar,  mica,  chloritef  the  days 
etc. ;  while  under  TWearlen^  or  Magneaian  Rpecies,  there  are  kyanite,  actinolite,  with  asbestus 
talc,  serpentine,  nephrite,  etc. 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  apedes  by  Bergmann ;  and 
in  his  OpuBcula  (1780)  and  his  Sciagraphia  Begni  Mineralis  (1782)  he  distinguishes,  after  analyses 
by  himself  (made  by  ftision  with  potash,  a  method  of  his  own),  the  following  minerals  as  silioeoiis 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  schorl 
(black  tourmaliueX  hornblende,  mica,  zeolite  from  Iceland,  feldspar,  and  the  clays ;  and  as  essen- 
tially magnesian  silicates,  containing  lime  and  a  little  iron,  and  little  or  no  alumina,  actinolite, 
asbestus  (mountain  cork  and  mountain  leather^  amianthus,  steatite.  These  were  the  investiga- 
tions that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1789  wai 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wiegleb, 
Klaproth,  Achard,  Heyer,  Mayer,  Hopfher,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Qermans  has  been  supposed  to  be  derived  from  the  name  of  a  locality 
of  the  mineral,  Behorlau  (meaning  Schorl-village)  in  Germany.  But  Prof.  Naumann  says  (in  s 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown 
origin,  and  that  the  village  got  its  name  from  the  occurrence  there  of  the  sohdrl.  Some  German 
mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Gronstedt.  Bnt  it 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  175,  where  it 
is  spelt  9chirl  It  exists  also  still  earlier,  as  the  author  has  found,  in  Erdcer's  Aula  Subtcrranea, 
first  published  in  1596,  ahurl  and  wolfram  being  spoken  of  as  among  the  rejected  material  in 
auriferous  washings;  and  again  in  the  yet  older  work  of  Geener,  De  Rerum  Foss,  etc,  1565,  pi 
87,  where  sehurl  (misspelt?  aehnd^  is  given  as  the  German  for  *^  Lapilli  nigri  steriles  "  of  a  tin  Tern, 
which,  "quando  cum  lapillis  plumbi  candidi  [or  tin]  ooquuntur  plumbum  consumunt,"  eta; 
again,  in  MaUhesius's  Sarepta,  1662,  in  the  »th  "Predigt,"  where  "Sehurl"  is  quite  fully 
described,  and  also,  in  the  next  paragraph,  "  Wolfi&umb.*'  The  name  Schorl  (or  Sehurl)  was  at 
that  time  used  quite  indefinitely  for  the  sterile  (or  metallnrgicdly  worthless)  black  little  stones 
("nigri  lapilli")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  4iey  were  among 
the  refnsA  of  the  ore-washingis,  Adelung  suggests  that  Schdrl  may  have  come  from  the  old  Ger- 
man word  Schor^  meaning  impurities^  or  refuse. 

General  Pyrognostic  Characters  of  th£  SiUcaies.  In  the  systematic  pyrognostio  ezaminfttioii  of 
silicates,  the  following  points  should  be  particularly  noticed : 

1.  If  in  ihe  closed  tube  the  substance  prove  hydrous,  the  water  given  out  should  be  tested  as 
to  whether  it  is  add  or  alkaline.  If  acid,  this  may  bo  evidence  that  the  mineral  contains  fluorine ; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineral  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  (6)  the  tube  should  be  oareftilly  observed,  to  ascer- 
tain whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  Ihrther  (c),  the  test 
for  fluorine,  by  fusing  in  the  open  tube  with  salt  of  phosphorus,  should  be  employed. 
,  2.  In  the  examinatiou  B.B.  on  charcoal  it  should  be  noted  that  silicates  containing  much  iron 
become  magaetic;  and  silicates  of  the  oxyds  of  iron,  copper,  etc,  yield  metallic  buttons  on  Aision 
with  soda. 

3.  In  examining  the  mineral  in  Ihs  plalinum-poinied  forceps^  it  should  always  be  treated  in  OJF, 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  (5)  its  fusibility,  remembering  that 
some  silieatoa,  infUsible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  state  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  inf\isible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B.  with  cobalt  solution,  since  all  fUslble  silicates,  not  containing  metallic  oxyds,  give 
a  cobalt-blue  glass ;  (d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color  it 
imparts  to  the  flame,  mask  a  much  larger  percentage  of  potash  or  other  alkali,  as  in  the  oase  of 
some  varieties  of  potash-feldspar  (orthoclase) ;  (e)  when  silicates,  like  hornblende,  pyroxene,  or 
garnet,  contain  various  isomorphous  bases,  the  fusibility  of  the  species  has  a  wide  rang^ ;  in 
garnet,  for  example,  it  varying  from  the  easy  ftisibility  of  almandine  to  the  infusibility  of  ouvoro- 
vite ;  (/)  a  few  silicates  react  alkaline  after  ignition  or  fbsioo. 

4.  In  treatmaU  with  the  fluxes^  it  is  to  be  noted  (a)  that  most  silicates  are  dissolved  in  soda  with 
effervescence.  (&)  If  sulphur  or  sulphuric  acid  is  present,  the  mineral  gives  in  R.F.  a  solphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolves 
silicates ;  and  if  they  contain  metallic  oxyds,  the  nature  of  these  oxyds  may  be  determined  by 
treatment  in  O.F.  and  R.F.  (cQ  Salt  of  phosphorus  decomposes  almost  all  ailicateSy  dissolving  ths 
bases,  and  leaving  a  gelatinous  skeleton  of  insoluble  sUioa ;  and  if  metallio  oxyds  are  praiienti  they 
m^  alflo  impiirt  a  characteristic  oolor  to  the  bead  in  O.F.  and  BJ*. 
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ASRAKaElCENT  OF  THE  SPBCIE& 

L  AMPHIBOLE  GBOUP.    CvTstallization  aniflometric^  eittier  orthotliomblo  or  oUiidliednl,  aai 
axurlo  of  prism  not  120'. 

0)  Ptboxsks  Subqboup.  /A/rrSd**— 88*.  Oompodtion  ft  Si,  or  (ft*,  fi)  Si';  and  when  botih 
ft  andfi  are  preaent,  ratio  of  ft'  :fi=8 : 1  to  1:  2. 

a.  Crystallization  orthorhombic.  Optic-azial  plane  normal  to  a  diagonal  section ;  one  biseotrii 
normal  to  the  base.    Contain  little  or  no  Ume. 

284.  ENBTATira  ftg  Si  61  e|ei|Mg 

236.  Htfebsthunb  ( j[g,  ^e)  Si  fil  0|Oa|Mg,  Fe 

236.  Di^p^STTB  (Mg^  ]^e,  Ca)  &  6i  0|es|Mg,  Fe,  ^ 

&  Crystallization  monodioia  Optie-axial  plane  normal  to  a  diagonal  section;  bisectrix  not 
oofrmal  to  the  base. 

a  Bhm  malnfy  or  wholly  protoxyda;  miMh  lime;  Httla  or  no  alkatt. 

237.  WoLLASTONin         CaSi  6ie|0a|6a 

238.  PnozENB  A.  ft  Si  6i  O|0a|B 

B.  ft  (Si,  Sit)  (Si,  /7:H,)e|et|B 

0  Bmm  largely  MsqiiiozTdB ;  Httla  or  no  Ume;  maoh  alkali. 

239.  JEatBrrs  (i  ft'+il^e)  Si'  6ie|e,Ki(Na,,B)-f  i^Fe) 

240.  Adcm  (ift'+1 9e)  Si'  Sie|e,|(HNa„  B)+}/'Fe) 

&  Crystallization  triclinia  Optio>axial  plane  not  normal  to  one  of  the  diagonal  sections^  or  to 
tiiebase. 

241.  Rhodohitb  An  Si  Si  ejOslMu 

242.  B ABLHQTONITB  (}  ft*+i  9e)  Si'  Si  OlOtK}  A  +  i^^) 

(2)  Spoduxzkb  Subgroup.  /A/rrBe"*— 88\  Composition  (ft',  fi)Si';  and  ft*:fi=l:4;  ft 
=  ^a,  Li,  with  some  do,  te  in  Spodnmene. 

248.  Spodumshb  (i  ft'+ f  SI)  Si'  Si  eiOtiKI  (B«,  B)+|/9A1) 

244.  PMALrra  a.(Jft'+tXl)Si'+3  8i  Sie|e,|(iR,+t/5Al)+Sie, 

ft.  (i(jft'+jXi)+}Sii)Si'        Sie|e,|(KiR,+i/ffAi)+iySi) 

(3)  AicPBiBOLB  Subgroup,    /a  7=123*'— 125**  (corresponding  to  •-2  of  Pyroxene  Subgroups 
m.  Crystallization  orthorhornbic.    Optical  characters  as  under  a  aboYCu 

245.  KUPFFERRB  ftgSl  SiefOalMg 

248.  AxTBOPHTLLin       (}  ttg + i  J'e)  Si  Si  OlOsKiMg + i  Fe) 
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b,  CryBtallization  monodinia    Optical  charactera  as  under  b  abofe. 

«  Bill  nuinly  or  whoUj  protozjdB ;  little  or  no  alkAU. 

247.  Ahphxbolb  A«         6  Si      ,  Si  0|Os|B 

B.       (ft,fi)8i  Sie|e,KH„B) 

a       &  (Si,iit)  (Si,  /JAi.)  e|e,|ft 

0  Bum  lugelf  aMqiiiox7d« ;  mnoh  bUuU. 

248.  AaiTKDBONiTE        (t  ft' + f  J'e)  Si»  a  e|e.|(|  (Na„  B) + 1  i9Fe) 

249.  CnOOIDOLXTI 

Appendix  1o  ArrypJUbt^  Oroup 

260.  Wichhsitb  r(i  &*+i  S)  Si*  61  e|e,|(i  (Na., ») +i  ^(aH  1^)) 

261.  Glauoophakb         ()ft*4-}fi)Si*  6ie|e,K|B+|/7B) 

252.  SoBDAWALiTB  ?  (i (fig,  ^e)'H-i Si) Si"  Bie|eaKi(Mg,Fe)+ii9ikl) 

263.  Taohtltti 

TL  BERYL  GROUP.    OiTstaUization  hexagonal ;  not  mioaoeous. 

264.  Bebtl  (i  Be* + i  Xl)  Si»  Si  OlOaKi  Be + i  <?3y) 
266.  EuDiALTn              (I  ft* + i  2r })  Si'                         Si  e|e,|(}  (Na,,  B) + i  yZr) 

III.  POLLUOITB  GROUP.    Crystallization  iaometria 

266.  PoLLncm  (Cs',  Xl)  Si'  Si  e|e,|(GB,,  PM) 

The  fact  of  the  orthorhombie  form  of  some  spedea  of  the  Amphibole  group  (those  so  charaoter 
ized  above)  was  first  ascertained  by  Descloizeaux  through  optical  ezamiuation.  Uuder  Petauti, 
the  formulas  a  and  b  are  those  of  the  two  methods  explained  on  page  204. 


234.  ENSTATTTB.  Diallage  m^talloide  pt.  Ky  Tr.,  1801.  Bronzit  KarsL,  Elapr.,  Gehlen's  J., 
iT.  161,  1807;  Karsi^  Tab.,  40,  91,  1808;  Klapr,,  Beitr.,  y.  34,  1810.  BlaUriger  Anthophyllit 
WeriL,  1808,  Hausm.  Entw.,  1809.  Broozite.  Ohladnite  Shep^  Am.  J.  Sou,  IL  iL  381,  1846. 
Bustatit  Kenng^  Ber.  Ale.  Wien,  xri  162,  1866.    Protobastit  A.  SUreng^  Za  G.,  xiii  71,  1861. 

Orthorhombic.  /A  7=87°  and  93°,  Kenngott ;  SS*"  and  92^,  Descloizeaux. 
Observed  planes :  /,  i-t,  i-t.  7a  i-t=133°  30',  7a  a=136°  30'.  Cleavage : 
7,  easy ;  t-t,  i-i,  less  so.  Sometimes  a  fibrous  appearance  on  the  cleavage- 
surface.     Also  massive  and  lamellar. 

H.=5-5.  G.=3-l-3'3;  3*19,  Vosges,  Damour.  Lustre  a  little  pearly 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety. 
Color  grayish-white,  yellowish- white,  greenish-white,  to  olive-green  and 
brown.  Streak  uncolored,  grayish.  Double  refraction  positive ;  optic-axia' 
plane  brachydiagonal ;  axes  very  divergent. 

Oomp.,  Var.— ftg  Si,  or  (lilg,  ^e)  3i;  the  ^e  atomicaHj  not  over  one-fourth  of  the  protozyda 
Mg  gi=3ilica  60,  magnesia  40=100. 

Yar.  1.  WUh  Httieornoiron;  EnstatUe.  Color  whitn,  yellowish,  grayish,  or  greenish-white; 
lustre  pearly-yitreous ;  G. =3*10— 3*13.  ChladnUe^  which  makes  up  90  p.  a  of  the  Biahopvilie 
meteorite,  bdlonga  here  ^nd  is  the  purest  kind. 
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2.  HaTiferoun ;  BrongUe,  Oolor  grayish-green  to  oliye-green  and  brown;  Instre  of  deayage- 
ffir&oe  adamantine-pearljr  to  Bubnietallic  or  bronze-like.  Batio  of  lilg  to  other  protozyds  it 
aiiaL3,  Hi:  1:  in4t  8:  1;  inS,  6^:  1;  in6,4i:  1;  in  7,  6}  :  1 ;  in  9, 4} :  1 ;  in  1  l(the  so-called 
pratobiulite),  4} :  1. 

Analyses :  L,  1,  ▼.  Haner  (Ber.  Ak.  Wien,  xrl  1 65) ;  2,  J.  L.  Smith  (Am.  J.  ScL,  II.  xxxviiL  226){ 
TL  3,  Pisani  (Desd.  Kin^  I  537);  4,  Damour  (DescL  Min.,  I  45);  5,  6,  y.  Kohler  (Pogg.,  xiiu 
101);  7,  8.  Begnault  (Ann.  d.  K,  IIL  xiy.,  147) ,  9,  y.  Koboll  (J.  pr.  CJh.,  xxxvi.,  308);  10,  Gar- 
rett (Am.  J.  ScL,  n.  xy.  333);  11,  12,  A.  Streng  (Za  G.,  xiii  73,  B.  R  Ztg.,  xxuL  54): 


Si 

21      te 

An 

Ag 

Oa 

£[ 

1.      1.  Alqyathal,  Ensi 

66-91 

2-60    2-76 

_. 

35-44 

1-92=99-53  Hauer. 

2.  ChladnUe 

(})  59-97 

— 3Pe  0-40 

— 

39  87 

— ^  iSTa,  fe,Li  0-74=  100^  S 

a       3.  Leiperyille 

67-08 

0-28    6-77 

«.»«■ 

36-69 

0-90=99-62  PisanL 

4.  Yosges 

(1)  66-70 

0-60    7-72 

33-68 

1-04=99-67  Damour. 

6.  Stempel 

6719 

0-70    7-46 

0-35 

32-67 

1-80 

0-63=100-30  Kohler. 

6.  Ultenthal 

66-81 

2-07     8  46 

0-62 

29-68 

2-19 

0-22=100*05  K6hler. 

7.        " 

66-84 

109  10-78 

30-37 

1-80=99*88  Begnault 

8.  Styria 

66-41 

6-66 

8-30 

31-50 

2-38=  1001 5  Begnault 

9.  Greenland 

68-00 

1-83  10-14 

1-00 

29-66 

=10018  KobelL 

10.  Texas,  Pa. 

66-46 

1-18     9-60 

0-98 

31-83 

=98-99  Garrett 

1L  Hanbnrg 

63*46 

3-71     8-64 

016 

30-86 

219 

0-87,  ^  0-89,  ^e  ^  0-07  _ 
100-74  Strong. 

12.        " 

6416 

8-04  12-17 

— — 

28-87 

2-87 

0'49=101-84  Strong. 

G.,  anal  6,  ft-.  Stempel  near  Marbourg,  8-241 ;  6,  ft*.  Seefeldaipe  in  the  Ultenthal,  Tyrol,  3,258; 
&  ib.,  3-241 ;  8,  fr.  serpentine  of  Gulsen  near  Eraubat  in  Styria,  3*1 25;  11, 'from  a  rock  at  Baste, 
Marz,  called  melaphyio,  3*29. 

Pyr.|  eto< — B.B.  almost  inflisible,  being  only  slightly  rounded  on  the  thin  edges ;  F.=6.  Insolu- 
ble in  muriatic  add. 

Obs. — Occurs  near  Aloysthal  in  Horayia,  in  serpentine  (the  yariety  had  been  considered  scapo- 
lite);  at  the  W.  base  of  Mt  Bresouars  in  the  Yosges,  oliye-green,  in  serpentine;  in  Pennsylvania, 
at  Leiperyille  and  Texas ;  at  Kupferberg  in  Bayaria ;  at  Baste  in  the  Kara  {Proiobcutiie) ;  and  at 
the  other  localities  mentioned.  The  bronzite  also  of  Lettowitz  and  Goldenstein  in  Morayia,  of 
Aipstem  near  Sontra  m  Hesse,  of  Oape  Lizard  in  Cornwall,  may  belong  hero  according  to  Des- 
dolzeaux ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-like mineral  which  is  a  prominent  constituent  of  the  rock  called  LkertdUta^  ttom  the  depart- 
ment of  Arridge,  France,  is  referred  here  by  Descloizeaux. 

The  bronzite  of  Leiperyille  afforded  Descloizeaux  prisms  of  87  "*  and  93**;  and  that  of  Texas, 
half  a  mile  W.  of  the  yillage,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetallio 
in  lustre.    Descloizeaux  ^t  defined  the  limits  of  this  species,  as  here  laid  down. 

Named  from  UyvTarm^  an  opponad^  becnuse  so  refractory.    The  name  branzUe  has  priority,  but 
a  bronze  lustre  is  not  essential,  and  is  far  from  uniyorsaL    Shepard's  chladnite  was  so  imper 
fectly  and  incorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  il  a  tersilicate 
of  magnesia  (L  c.). 

Alt — Baatite  or  SchiUer  «par,  the  orighial  from  Baste  in  the  Harz,  is  regarded  by  Streng  as 
altered  protobastite  or  bronzite.  G.  Bose  long  since  pronounced  it  a  result  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  PJudstine  BreiUL  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyroxene.    Enstatite  oocure  altered  to  talc.  See  Bastitb,  p.  469. 


236.  HTPSRSTHBMB.  Labradorische  Hornblende  (fr.  L  St  Paul)  TTem.,  Bergm.  J.,  376, 
891,  1789.  DiaUage  m^talloide  pt  A,  Tr.,  1801.  Hyperethdne  K,  Ann.  Mus.,  ii.  17,  1803. 
Labrador  Hornblende;  Metalloidal  Diallage  pt  Paulit  Wem.,  1812,  Hoffm.  Min.,  iL  2,  143, 
1816. 

Orthorhombic.  I A  7=86°  30'  and  93°  30'.  Cleavage  :  i^  perfect,  /and 
iri  distinct  but  interrupted.     Usually  foliated  massive. 

H.=5— 6.  G.=3"392.  Lustre  somewhat  pearly  on  a  cleavage-surface, 
ana  sometimes  a  little  metalloidal.  Color  dark  brownish-green,  grayish- 
black,  greenish-black,  pinchbeck-brown.     Streak  grayish,  brownish-gray 
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Si 

21 

^e 

Mn 

a? 

Ca 

I.  Laorador 

61-36 

0-37 

21-27 

1-82 

21-31 

3-09 

2.  Skye 

61-35 

33-92 

11-09 

1-84 

3.  Chateau  Richer 

61-85 

8-70 

20-56 

22-69 

1-68 

4.         "            ** 

&1-86 

3-90 

20-20 

«r. 

21-91 

1-60 

5.  Harzboig 

62-88 

3-90 

18-23 

22*22 

3-66 

Tranfllucent  to  nearly  opaque.    Brittle.    Optic-axial  plane  bxachydiagonal : 
axes  very  divergent ;  bisectrix  negative. 

Oomp.— (%,  ]^e)  &l  te  to  ftg=l :  2  or  aboTB  this ;  in  anal.  1,  1:1-8;  in  2, 1  :  1*4 ;  =SiIioa 
54'2|  protozjd  of  iron  21*7,  magnesia  24-1=100.  Analyses:  1,  Damour  (Ann.  d.M.,  lY.  t.  167); 
2,  Muir  (Thorn.  Min.,  i.  202);  3,  4,  Hunt  (this  Min.,  4th  ed.,  and  Bep.  Geol  Can.,  1863,  468;  6, 
Strong  (B.  H.  Ztg.,  xziii.  64) ; 

=98-72  Damour. 

0-60=98-70  Muir. 
0-10  (ign.)=99-93  Hunt 
0*20  (ign.)= 99-66  Hunt 
0-66=101-84  Strong. 

firoithaupt  gires  for  /A  /in  the  hronsite  of  Fichtelgebirge  88"*  and  92**. 

Pyr.,  etc. — B3.  Aises  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  mass.  Partially 
decomposed  by  muriaticadd. 

Obs« — ^Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anaL  1);  at  Chateau  Richer  and  St 
Addle,  Mille  Isles,  Canada  (anal.  3,  4),  grayish-black  and  brown,  with  the  lamina  curved ;  at  tho 
Isle  of  Skye  (anaL  2) ;  in  Groenland ;  at  Farsund  and  elsewhere  in  Norway ;  and  roported  also 
fVom  Penig  in  Saxony;  Bonsberg  in  Bohemia;  the  Tyrol;  Elfdalen  in  Sweden;  Neurode  in  Si- 
lesia ;  in  Thuringia ;  the  Fichtelgebirge ;  Yoigtland. 

It  is  often  associated  with  labradorite^  constituting  a  dark*  colored,  granite-like  rock,  called 
Hjfperyie. 

Named  fVom  'virip  and  <r0cvo(,  very  Strang^  or  UmgK 

236.  DIACIiASmi.  Gelber  SchOlerspath  FrewHAen,  SchilL  Foss.  Baste,  13,  1794.  Talkart- 
iger  Hornblende,  Jlaum^  Nordd.  Beicr.  B.  H.,  L  16, 1806.  Diaklas  JSreO^  Char.,  66,  1828.  Di- 
aklasit  Eausm^  Handb.,  498,  1847. 

Orthorhombic.  /A  /=93®  and  87**.  Observed  planes :  T,  i-t,  i-t,  and  1, 
often  in  hexagonal  plates.  Cleavage :  iri  perfect ;  tri  imperfect.  Foliated 
massive. 

H.=3*6— 4.  G.=3'054r,  Kohler.  Lnstre  pearly  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  greenish-gray.  Streak  greenish-gray  or 
nearly  uncolored.  Transpaj'ent  in  thin  laminsB,  translucent.  Feel  some- 
what greasy.  Brittle.  Uptic-axial  plane  i-i,  axes  very  divergent ;  bisectrix 
negative. 

Oomp^%,  toj  Ca)  Si,  Kohler.  Analyses:  1,  Kohler  (Fogg.,  xiil  101) ;  2,  A.  Strong (&  H. 
Ztg.,  zziii.  64) : 

Si        ^       te      An      ftg       Oa      ti 

1.  Baste  63-74    1*83     11*61    0*23    26*09    4*73    3-76=100-39  Kohler. 

2.  Harzburg     63  31     749      8-14  25-37     3*56     1*66,  alk.  0-68,  €r  0*29= 10 1*78  Streng. 

Pyr.,  etc. — Same  as  for  bronzite. 

Obs. — In  crystals  or  foliated  masses  imbedded  in  serpentine  rook  at  Baste  near  Harshnrg^ 
associated  with  euphotide ;  also  from  the  gneiss  mountains  of  Guadarrama,  Spain.  Beaemblet 
bronzite,  bat  the  p^e  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonaL 

237.  WOIiLABTONTTB.  Tafelspath  (fr.  Dognatska)  Si'uiz,  Nene  Einr.  Nat  sammL  Wieii, 
144,  1793.  Tabular  Spar.  Schaalstem  TTam.,  1803,  Ludwig's  Min  Wem.,  iL  212,  1804,  Moha 
KuU  Kab.,  ii.  1, 1804.  Wollastonite  R,  Tr.,  1822.  YiUiite  (fr.  Yilna)  Horode/d,  Deed.  Min.,  iL  664. 

Monoclinic.  (7=69°  48',  /A  7=87°  28',  0  A  2^=137°  48' ;  a  :  J  :  (?= 
0-4338  : 1 : 0-89789.  Observed  planes,  0 ;  vertical,  i-i,  i-f ,  t-f ,  7,  i-4,  iri ; 
clinodome,  24 ;  henudomes,  -^4,  l-»,  8-t,  6-i,  —J-*,  —  1-t,  —  3-i,  —  6-<;  nenii- 
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octahedral,  2,  2-ii,  —2,^  --2-i.  Fig.  201  in  the  pyroxene  or  normal  position, 
but  with  the  edge  Ojiri  the  obtuse  edge ;  f.  202  in  the  position  given  th« 
crystals  by  authors  who  make  i^  the  plane  0^  and  2-1  the  plane  I. 


OA-l-i=160^30' 
(?A,-3-t=139   53 
(9A-5-i=130   42 
O  A  1-^=154   25 
OA3-i=114   16 
OAi-i=110   12 

801 


i-iA-l-i=129^42' 
i^A-3-i=150   19 
i^A— 5-i=159   30 
i^'A3-i=135    32 
i^Al-i=95    23 
i.iA-2=132   64 
t^  A  2=93    62 


i^  A  1=111°  48' 
i^Afi=77   56 
Wa— 2-S=120 
i^'Ai-f=145    8 
i^'Ai-i=115    34 
i^A/=133  44 


aos 


50 


YeBUTius. 

Rarely  in  distinct  tabular  crystals.  Cleavage :  0  most  distinct ;  i-i  lean 
so;  1-t  and  —  1-i  in  traces.  Twins:  composition-face  i-i.  Usually  cleav- 
able  massive,  with  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5--5.  G.=2-78-2-9;  2-786-2-895,  United  States,  Thomson: 
2*805,  Haidinger.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 
perfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent — ^translucent.  TFracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  iA, ;  divergence  70**  40'  for  the  red  rays ; 
bisectrix  of  the  acute  angle  negative ;  inclined  to  a  normal  to  i-i  hV  48', 
and  to  a  normal  to  0  12°,  Descl. 

Oompw— OaSi=^ca  61  "7,  lime  48-3=100.  Analyses:  1,  Stromeyer  (Unterauch.,  1,  366); 
2,  H.  Bose  (aUb.  Ann.,  Ixxil  70) ;  3,  y.  KobeU  (J.  pr.  Gh.,  zxx.  469) ;  4,  Weidling  ( (Ef.  Ak.  Stockli., 
1844,  9*i);  6,  BoDsdorff  (Schw.  J.,  zzziil.  368);  6,  Rammelsberg  (Pogg.,  Izxvil  265);  7,  Wiehagc 
(Ramm.  Min.  Ch.,  460);  8,  VL  F.  Heddle  (PhiL  Mag.,  IV.  ix.  462);  9,  W.  Hampe  (B.  H.  Ztg.,  xx. 
267) ;  10,  Yanaxem  (J.  Aa  Philad.,  ii.  182) ;  1 1,  Seybert  (Am.  J.  Scl,  ir.  S20) ;  12,  Morton  (Anxk 
PWL,  1827);  13,  Beck  (Min.  IT.  Y,  271);  14,  15,  J.  D,  Whitney  (J.  Soa  N.  H.  Boston,  ▼.  486) 
16.  Bonoe  (This  Min.,  3d  ed.,  696): 


1.  QEiUowa 

2.  Perfaoniemi 

3.  0.  di  Bove 

4.  C^doknm 

5.  Skrabbole 

6.  Harzbarg 

7.  Yescvius 

8.  Koarne  Mta. 


61-46 
61-60 
61-60 
60-72 


0*40 

0-86 


fig  Oa 


62-68  FeO'18 
63H)l 

61-90  *e0-96* 
60-43         0-84 
^Wlthlin. 


0-56 
0-88 
0*68 
1-04 
065 
0-89 


47-41 
46-41 
45-45 
48-80 
44-45 
44-91 
46-44 
48-92 


FiroBB 


ft 

0-08,  Sn0-26=  Strom. 
^  gangae  1*11  =99-12  Boee. 

2-00=99  50  Kobell. 
,  fin  0-33,  6a  C  2*78  WeidL 

0-99=99-83  Bonsdorft 

1-69=100-56  Bamm. 
=99-95  Wiehage. 

1-36,  C  2'37>'=99-31  Heddle. 
miXMl  oaldt*. 
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Si     _     *e         ftg 

9.  Auerbodi        62'01 

10.  Willsborough  51-67 

11.  "  610 

12.  Bucks  Co,  Pa.  51-60 

13.  Diana  51-90 

14  Oiffmine         4909       0-14 

16.        "  49-06       

16.  Gienvill©,Oan.  68-05  te  1-20      


9e0-98 
1-36 
1-3 
100 
0-26 


it 
<i 

<( 


Oa 

46-74 

47-00 

46-0 

44-10 

47-65 

46-88 

44-87 

45-74 


tL 


;  £l  1-87=101*56  Hampe. 
•=:  100-02  Yaauxem. 


l-0=99-8  Seybort. 

0-76=97-36  Morton. 
=99-70  Bock. 

2-96,  ftn  0-48,  Si  0*28  WMtoey. 
[2-96],  "  0-98  "  1-28  Whitney. 
=99*99  Bunco. 


Pyr.,  etc. — In  the  matrasa  no  change.  B.B.  fhsee  easily  on  the  edges;  with  some  sodi,  • 
blebby  glass,  with  more,  swells  up  and  infusible.  With  muriatic  add  g^tinizes;  most  yaiietiet 
effenresoe  slightly  firom  the  presence  of  calcite. 

Obs. — WoUastonite  is  found  in  regions  of  granite  and  granular  limestone ;  also  in  basalt  and 
lavas. 

Occurs  in  the  copper  mines  of  Oziklowa  in  Hungary;  at  Dognatzka and Nagyag;  accompanying 
garnet,  flaorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongsberg  in  Norway; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland;  at  GJdckum  in  Sweden;  at  V ilna  in  Lithuania 
(vHnite) ;  at  Harzburg  in  the  liarz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in  fine 
crystals;  of  a  greenish-white  color  in  lava  at  Oapo  di  Bove,  near  Bome;  in  Ireland,  at  Dunmore 
Head,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  N,  Tork^  at  Wlllsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneiss;  at  Lewis,  10  m.  south  of  Keeseville,  with  colophonite,  abundant;  \  m.  N.  of 
Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Bock,  near  the  line  between  Bssez  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals ;  at  BoonevUle,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  Fenn^  Bucks  Co.,  3  m.  W.  of  Attleboro*,  associated  with  scapolite,  pyroxene,  and 
sphene.  In  JficA.,  of  a  red  color  at  the  Cliff  Mine,  Kewenaw  Point,  Lake  Superior,  and  on  Isle 
Boyale,  a  very  tough  variety,  but  now  exhausted.  In  Ckincida^  at  Grenville,  with  sphene  and 
green  coccoUte;  at  St  Jerome  and  Morin,  C.  £.,  with  apatite,  in  large  tabular  masses  of  a  fibrous 
structure. 

Scacchi  obtained  from  Yesnvian  crystals  (f.  202)  i-t  A  3.1=185''  29',  U  A  M*=95*  26',  f-<  A  H 
=78**  2',  i-i  A  1  =  111'*  46'. 

The  form  2-i  is  usually  made  the  vertical  prism  I,  with  /A  /=95°  36'  (or  35'X  But  the  aystalB 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  WoUaston;  also  called  iabtdcLr  spar  from  Its  lamellar  forms 
snd  structure. 

The  soda-tabuiar  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237 A.  Edelfobsttb.  (Ealksilikat  fr.  uEdclfors,  Kalktrisilikat,  ffisinger,  Aa  H.  Stockh.,  1838, 
191,  1889.  Edelforsit  v.  Kob.^  Orundz.,  202,  1838.  ^delforsit  Erdmann,)  Forchhammer  has 
shown  (Danske  Ac.  Forh.,  Ap.  1864)  that  Hisinger's  mineral  is  an  impure  wollastonite,  containing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet  It  occurs  compact,  part 
feathery  fibrous,  and  part  without  any  distinct  crystalline  structure.  H.  of  portions  4;  yet 
In  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G. =2-584,  Hisinger; 
3*0,  V.  KobelL  Color  white,  grayish-white,  or  with  a  tinge  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral,  and  made  it  a  distinct  species ;  yet  tiieir  results  are  considerably  dis- 
cordant^ like  their  determinations  of  the  sp.  gr.  They  o'btained:  1,  Hisinger  (L  c.) ;  2,  v.  KobeU 
(J.  pr.  Ch.,  xcL  344) : 


Si 

Si 

1. 

57-76 

8-75 

2. 

61-36 

7-00 

Pe 
1-00 


te 


2-70 


4-76 
8*63 


30*16,  Sn  0*68=98-06  Hisinger. 
20-00,  An  <r.=99-69  Kobell. 


Hisinger  deduced  the  formula  Ca*  Si',  and  v.  Kobell  9  ft*  §i"+£l*  Si*. 

The  edelforsite  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (L  o.)  to  be 
essentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses.  Si  43-368,  Oa  38-433, 
Mn  4-962,  ^e  1-434^  0  11*368.  It  has  the  aspect  of  tremolite.  Forchhammer  has  found  "oken* 
te*'  of«N.  Greenland  (Asbestagtig  Okenit  Dr,  Bink)  to  be  wollastonite. 

238.  FTROZBNB.  Oomeus  pt  WalL,  138,  1847.  Basaltes  pt  OrtmsL,  68,  1768.  Schorl 
noir  de  lAste,  Crist,  265,  1772 ;  Schorl  noir  en  prisme  i  huit  pans  termini  pa*  une  pyramide 
diMre,  eta  (ft.  vola  Vivaraia)  Fixujas,  Vole.  Viv.,  89,  fig.  D,  1778.  Schorl  oct  obliqnangk 
tzonqud  [made  a  distinct  species]  JMmaie^  Lett.,  L  382,  1779.  Schorl  opaque  rhomboidal  pt. 
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Schorl  opaqae  qui  paroSssent  derlyer  d*iin  octaddre  rhomboidal  (fir.  vole  Anyeigne,  Yetav., 
YiT.,  EtnaX  de  LMo,  OrUi,  iL  396,  407,  415,  figs.  12,  13,  li  (twinX  17, 18,  pL  Y.,  1783.  Augi* 
(fr.  yolc.}Tr«rrk,  Freiealeben  iaBergm.  J.,  243,  1792.  Yolcanite  DdameOkf  Sdagr.,  ii,  401,  I792i 
Pyroxene  (fir.  Etna^  Areodal,  eta)  ^  J.  d.  IL,  t.  269, 1799 ;  Tr.,  iiL  1801.  Pentaklaait  Hauam. 
Handb.,  687,  1813. 

Monoclinic.  (7=78^  59',  7 A 7=87^  5',  (?A24=13r  IT;  a:b:c=z 
0*5412 : 1 : 0'91346.  Observed  planes :  0 ;  vertical,  /,  i-i,  i4,  i-5,  i-f  >  ^3, 
^•2,  t-i,  t-i  ;  hemidomes,  1-t,  2-i,  3-i,  — i-i,  — 1-i,  — 3-i,  — 5-i;  clinodomes, 
14,  24,  44 ;  pyramidal,  i,  |,  1,  |,  |,  2,  3,  -i,  -1,  -|,  -2,  -|,  -3,  -4; 

1-3,  f  3,  -f  3,  -4-2 ;  -64,  -64,  2-i,  f  i,  -2-i,  -4-^,  3-i,  -3-A,  5^ 
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Long  Pond. 


^  A  Z=100»  67' 

0  A  14=160"  20' 

O  A  -1-»=155  61 

0  A  *4=90 

<?  A  1-1=148  35 

/A  1=121  14 

O  A  8-»=109  31 

7a  2=144  35 

O  A  *^=106  1 

/A  -1=134  48 

0  A  i=168  13 

/A  -2=150  51 

0  A  -1=146  9 

24A2-i,ov.  <?,=82  34 

0  A  -2=180  6 

»-tA— l-t=130  10 

<7  A  1=187  49 

t^*Al-*=105  24 

0  A  2=114  28 

viAi-2=15215 

*^*  A  7=138°  38' 
*-iAvS=116  25 
*^'A*-»=107  35 
«-2Ai-2,  ov.t-i,=124  30 
i-i  A  i-i,  ov.  i-i,=z50  50 
Aa -3-4=143  84 
1 A  1=120  82 
2  A  2=95  80 
-1  A— 1=18124 
-2  A— 2=11110 
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Cleavage :  /rather  perfect,  often  interruDted ;  i-t  sometimeB  nearly  P«*rt 
i-t  imperfect :  0  sometimes  easy.  Crystals  nsuallj  thick  and  stonC  xwj:! 
eomposition-face  iri  (f.  214).  Often  coarse  lamellar,  in  large  masBee,  psj ' 
lei  to  (7  or  w.  Also  granular,  particles  coarse  or  fine ;  and  fibiotis,  fi' 
often  fine  and  long. 

H.=6— 6.  G.=3'23— 3*5,  Lustre  vitreous,  inclining  to  resinouB  ;  eca 
pearly.  Color  green  of  various  shades,  ver^n^  on  one  side  to  white  ^ 
grajrish- white,  and  on  the  other  to  brown  ana  black.  Streak  white  top^ 
and  grayish-green.  Transparent — opaque.  Fracture  conchoidal — ^nnevd 
Brittle.  In  crystals  from  Fassa,  optic-axial  plane  i-l ;  divergence  IIOH 
113°  ;  bisectrix  of  the  acute  angle  positive,  mclined  51^  6'  to  a  norm&i  3 
t-i  and  22°  55'  to  a  normal  to  0,  Descl. 

Oomjp.,  Var. — ^Bisillcate  of  different  protozyd  bases,  under  the  general  formula  ft  Si ;  th 
bases  (B)  being  lime  (da),  magnesia  (Mg),  protoxjd  of  iron  (]^eX  protozjd  of  manganpee  (M 
and  sometimes  potash  {^\  soda  (fl^a),  and  oxjrd  of  zinc  (2n).    Usuidly  two  or  mora  of  theae  hii 
are  present    *&a  first  three,  Ume,  magnesia,  and  protoxjd  of  iron,  are  most  oommon ;  but  Ccf  i 
the  only  one  that  is  present  alwajs  and  in  large  percentage. 

Besides  the  substitutions  of  different  protoxjd  bases  for  one  another,  these  same  baaea  are  i 
times  replaced  bj  sesquioxjd  bases  (s&l,  Fe,  Hn),  though  sparingly;  and  the  silica  oocaaionaBr  q 

alumina.    The  species  has  therefore  the  general  formula  (lEt',  fi)  (Si,  ^)*,  which  maj  also  4 

written  (Ife,  fi*)  (8i,  Xl*). 

The  varieties  proceeding  fix>m  these  isomorphous  substitutions  are  many  and  diyerae ;  andtii^ 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  e^r.^ 
recoiyed  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  oolomsx^ 
forms  are  very  much  less  conmion  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  cq> 
mon.    The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  spedea. 

The  name  PyroiieM  is  from  ir»f},  firt^  and  ^c^of,  stranger,  and  records  Haiiy's  idea  that  the  nu»* 
ral  was,  as  he  expresses  it,  "  a  stranger  in  the  domain  or  fire,"  whereas,  in  fact,  it  is,  next  to  tbf 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  waa  more  thj 
counterbalanced  by  Haiiy's  discovery  of  the  true  crystallographic  distinction  of  the  apedas,  whi^ 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  aa  distiLct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  AugUe  is  only  entiuec 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  nonrolumimouB  ;  (B)  the  abtmmfftJ 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalence  of  the  magnesia,  lisK 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  bases 
Tet  here,  also,  the  gradation  ttom  one  series  to  another  is  in  general  by  almost  insensible  shadei 
as  to  composition  and  diemical  characters,  as  well  as  all  physical  qualities. 

I.   GOMTAIMIKO  LmiiS  OB  NO  ALUIOKA. 

1.  Limd-MagneBia  Pyroxene ;  Malaooutb.  (Basaltes  spatosus,  y  hwit,  pt,  Onmatedi,  63, 1 7.'>S. 
MalaooUt  AJnldgaaird  (Ann.  Oh.,  xxxii  1800);  Delameth.,  J.  de  Phys.,  11  249,  1800.  Alalite. 
Mussite,  Bonvoiaint  lb.,  409,  May,  1806.  Diopside  (fr.  Ala)  if.,  J.  d.  M.,  xx.  65,  1806  Wli\e 
Ooccolite.  Traversellit  Bcheererj  Pogg.,  xciii.  109,  1854.)  Color  white,  yellowish,  grayish-whib? 
to  pale  green.  In  crystals :  deavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. G.= 3*2— 3*38.  Contains  lime  and  magnesia,  with  less  than  4  p.  a  of  protoxyd  of  Itod. 
Formula,  (Ca,  fig)  &l  AnaL  1  corresponds  to  (iOa+$li£g)  Si;  anal.  2-7  to  (i  Oa+i&g)  ^i- 
SUica  55*7,  magnesia  18*6,  lime  25*8. 

Ow  Malacolitej  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  translnoent 
variety  from  Sala,  Sweden. 

h.  AkUik  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  dear  green,  usiuilj 
striated  longitudinally,  and  came  originally  {torn  Mt  Oiarmetta,  in  the  Mussa  Alp. 

CL  TraveraeUiU,  from  Traversella,  occurs  in  similar  long  glassy  crystals,  usually  rectaagu^ 
(planes  i-t,  i-tX  much  striated  lomtudinally,  often  dear  green  at  one  end  and  colorless  at  (ha 
other ;  cleavage  parallel  to  ij  perfect 

d  Musaiie  is  white,  grayish-white,  and  apple-green  (according  to  Bonvoisin's  original  deecn;> 
tion),  and  occurs  in  prismatic  implanted  crystals,  and  also  in  masses  made  up  of  aggregated  erf » 
tals,  the  obtuse  prismatic  edge  rounded,  and  with  deavage  parallel  to  the  base.  aanAtnm  titf 
looklity,  the  Mussa  Alp  (or  elevs^  plane  of  the  Kussa). 
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The  optical  charactera  of  malaoolite  are  as  stated  near  top  of  the  preceding  page.  Desdoizeaoi 
found  the  axial  diyergenoe  in  a  crystal  from  Ala  for  the  red  rays  as  observed  in  the  air,  111*"  40' ; 
for  the  yellow  lir  20';  and  Heosser  obtained  for  the  same  112<'  27',  112<'  12'. 

e.  White  Oocootiie  is  a  granular  variety.    The  original  coccoUle  was  green. 

Named  MaiaeeUie  from  /ia>««o(,  softf  becatlse  softer  than  feldspar,  with  whidi  Jt  was  associated ; 
and  Diopaide  from  iti^  twice  or  double,  and  oi//&{,  appearance, 

2.  Idme^MoffneaiO'Inm  Pyrwcene;  Sablitb.  (Malacolit  pt  of  authors,  Diopside  pt  J9!,  L  a 
Sahlit  (fr.  Sala)  d'Andrada,  Scherer's  J.,  iv.  81,  1800;  J.  de  Phys.,  11,  241,  1800.  Baicalit  (fr.  L. 
Bukal)  ifenoMMM,  CreU's  Ann.,  il  1193,  21;  Baikalit  KarsL,  Tab.  34,  74,  1800.  Funkite,  Du£ 
BOn.,  ill.  7h1,  1847.  Cocooiit  dPAndrada,  Scherer's  J.,  iv.  1800.  Protheite  (fr.  Zillerthal)  Ure. 
Asbestns  pi.)  Oolor  grayish-green  to  deep  green  and  black ;  sometimes  grayish  and  yellowish- 
whito.  In  crystals ;  also  deavable  and  granular  massive.  G. =3*25— 3*4.  Named  from  Sala  in 
Sweden,  one  of  Its  localities,  where  the  mineral  occurs  in  masses  of  a  grayish-green  oolor, 
having  a  perfect  cleavage  parallel  to  the  basal  plane  (0).  Formula  (6a,  &g,  ^e)  Si.  In  anaL  9, 
Oa :  Mg :  ^e=2  :  1  :  2 ;  in  10, 11,  this  ratio=4 :  3  :  1,  corresponding  to  Silica  53*7,  magnesia  18*4^ 
lime  24*9,  prot  iron  8*0=  100. 

&  BaikaiHe  is  a  dark  dingy  green  variety,  in  oystals,  deavable  like  the  preceding  parallel  to 
0.    Named  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c  IVoiheiie  is  sombre-green,  in  ciystals,  and  approaches  fassaite ;  from  Zillerthal  in  the  Tyrol 

d  Hmkite  is  dark  olive-green  oocoolite  from  Boksater  in  (^thUmd,  having  a  larger  percentage 
of  Pe  than  JIg.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  included  that  con- 
tains 10  p.  c.  or  more  of  protoxyd  of  iron. 

e.  DuLLAQE.  (Diallage  pt  iT.,  Tr.,  89,  1801.  Hypersthene  pt  Bronzite  pt)  Part  of  the 
so-called  diaUage^  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-greon  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  mctalloidal  or  brassy;  H.=4;  G.=3'2— 3*35.  Double  refraction  strong;  bisectrix 
n^fative;  inclined  about  38''  to  a  normal  to  i-i,  and  showing  therefore,  when  viewed  through  p-i^ 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (Desd.);  the  angle  SS*"  to  40'', 
observed  In  the  air  (24** — 26"  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baumgarten  in  SOesia ;  a  grayish  hypersthene-liko  mineral  in  large  folia  in  the  gabbro  of  the 
Ruben  coal  mine  near  Neurode ;  the  vanadiferous  brouzite  of  Gtenoa.  But  the  green  diallage  of 
Neurode,  anidyced  by  v.  Bath  (No.  4^  p.  219^  has  this  angle  about  49**  50' ;  and  so  also  that  of 
Bormio  in  Veltlin ;  diverging  thus  from  ordinary  diallage  and  diopside.  With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  bronzUe — the  part  that  is  easily  fusible. 
Oommon  especially  in  serpentine  rocks. 

Named  fiK>m  i^mAAuy^,  difference,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diaUage-like  mineral  amaragdUe,  constituting,  with  saussurite,  a  rock,  is  in 
part)  at  least,  amphibole  (q.  v). 

8.  Irot^Lime  Pyroxene;  HaDBMBXRain.  (Hedenbergite  (fr.  Tunaberg)  Bsrs.,  Nouv.  Syst  Min., 
a06,  269,  1819 ;  Hedenberg,  Af  h.,  il  169.  Lotalite  (fr.  Lotala)  Severgin,  before  1814.  Bolophe- 
jit  Breiih.,  Handb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  cleavage 
easy  parallel  to  ^i.  ^  G.=3'5— 3*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  ^e)  §L  AnaL  correspond  to  (^  Oa+i  ]^e)  ^L  Named  after  the  Swedish  chemist, 
lAdwig  Hedenberg,  who  first  analyzed  and  described  the  mineral  LokdUe^  from  Lotala  in  Fin* 
land,  is  in  black  lamellar  masses.  Beudant  gives  for  the  angles  of  hedenbergito  0  A  /=100''  10' 
— 12',  7a  7=87**  15' ;  and  Breithaupt  for  the  Taberg  minen^  {JPyroxenus  diagtmalie  Breith.)  /a  7 
=87"  28',  Ct=73"  51'. 

4  Lime-Magnesui'Mdnganese  Pyroxene;  Sohefferitb  (Schefferit  J.  A.  Mchaehon,  J.  pr.  Ch., 
za  170).  Color  reddish-brown.  G.=3'39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese, 
and  in  the  absence  of  zinc  differs  from  jefferJbnite.    FormuU  (Ca,  ftg,  Mn)  §i ;  from  Longban. 

The  mchienie  of  Breith.  (B.  H.  Ztg.,  zxiv.  364,  1865)  is  near  schefferito  in  composition.  It 
occurs  in  acicular  crystals,  having  /a  7=133''  38',  which  appears  to  bo  the  angle  7a  i-i  of 
pyroxene  (=133*  33'),  with  G.=2*826;  color  isabella-yellow,  rarely  pale  yellowish-brown,  and  is 
easily  fusible.  If  the  prismatic  angle  is  7  a  i-i  of  pyroxene,  the  mineral  belongs  here.  But 
Igelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisberg,  with  7  A  7=124'' ; 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

5.  Lime-Iron'Mamganeae  Pyroxene.  A  variety  fi^m  L,  Laach,  analyzed  by  Bischof,  is  here 
tndaded. 

6.  Ltme-Trof^MaT^aneae^Zinc Pyroxene;  Jbitebsonitb {Keating  A  Vanuxem,  J.  Ac.  Philad.,  il  194^ 
1823).  Color  greenish-black.  Crystals  often  very  large  (3-4  in.  thick),  with  the  angles  generally 
-oonded,  acd  the  fiBK)e8  uneven,  as  if  oorroded.    a. =3*36.    Contains  lime,  magnesia,  protoxyd  of 
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troD,  and  protozyd  of  mangaiiese,  with  ozjd  of  zinc;  formula  (Ca,  ^e,  ftg,  fit,  2n)  Si    Named 
after  Mr.  Jefferson. 

IL    ALUMIKOU& 

I.  Ahmiinotu  Lme-Jfagneaia  Pyroxene ;  Leucauoitb  {I>ana).     Color  white  or  grajiah.     Ooo- 

taiiMi  alumina,  with  lime  and  magnesia,  and  little  or  no  iron;  formula  (Oa^  fig)  (Si,  itl^),    Loc^fl 
Like  dlopside.     H.=:6'6;  G.=3'19,  Hunt    Named  from  Xcv«of,  white, 

8.  Aluminous  LmC'Ifagfiesiarlron  Pyrcaene;  Fassaite,  Augitb.  (For  syn.  of  AugUe,  see  p.  312. 
Also:  Basaltische  Hornblende  pt  Wem.,  Bergm.  J.,  1792;  Basaltine  JEtru;.,  Min.,  L  219,  179^ 
Fassait  Wem.,  Hoffin.  Min.,  iy.  ^,  110,  1817.  [Not  Fassaite  DdomieUf  which  was  a  zeolite.] 
Madureite  NuOal,  Am.  J.  Sci.,  v.  246,  1822=Amphibole  K  Seylert,  J.  Ac.  Philad.,  ii.  139,  1821. 
Pyrgom  BreOJUf  Char.,  140,  1 832.)  Color  clear  deep-green  to  greei^sh-black  and  black ;  in  crys- 
tals, and  also  massive;  subtransluoent  to  opaque;  (}.= 3*25— 3*5.  Optical  characters  as  for 
malacolite.    Contain  protoxyd  of  iron,  with  lime  and  magnesia;  general  formula  (0%  Mg,  te)  (Si, 

*!*), 

a.  Faesaiie  (or  Pyrgom).  Includes  the  green  kinds  found  in  metamorphio  rocks.  Named  Arom 
the  locality  at  Fassa  in  the  Tyrol,  which  affords  deep-green  crystals,  sometimes  pistachio-green, 
like  the  epidote  of  the  locality.    Pyrgom  was  so  named  flrom  vipyu/io,  a  tower, 

h,  AugUe.  Bicludes  the  greenish  or  brownish-black  and  black  kinds,  occurring  mostly  in 
eruptiye  rocks,  but  also  in  metamorphia    Named  from  dvy^,  lustre. 

The  Augiie  of  Werner  (and  Yolcanite  Delameth,)  included  Qnly  the  black  mineral  of  igneous 
rocks — ^the  volcanic  schorl  of  earlier  authors. 

c  Aluminous  Jhailagt. 

9.  Alumitums  Jron^Lims  Pyroxene;  Hudsonitb  {Beck^  Min.  N.  T.,  405, 1842).  Lamellar  or  deay- 
able  massive.  Color  black.  Streak  green.  Often  has  a  bronze  tarnish.  G-. =3*5,  Beck;  3*43— 
3*46,  Brewer.    Contains  lime  and  protozyd  of  iron,  with  but  little  magnesia;  formula  (Ca,  f^e) 

(Si,  £l^).    Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orange 
Co.,  N.  Y. 

b.  PolyUte  of  Thomson  (Min.,  l  495,  1836)  may  be  the  same  compound.  It  is  described  as 
doavable  massive ;  G. =3*281;  H.=6 — 6*5;  color  black;  opaque;  and  is  stated  to  come  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix, — 10.  Asbbstub.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
and  usually  flexible.  But  most  asbestus  belongs  to  the  spedes  hornblende^  which  tends  more  to 
ran  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  its 
issodation  with  known  varieties  of  one  or  the  other  spedes ;  and  this  method  is  not  free  fW>m 
loubt.    See  further  under  Hornblende  for  description,  analyses,  and  localities  of  asbestus. 

II.  Breislakitt  {Brocchi,  Cat  di  una  racoolta  di  Bocoe,  28,  60,  70,  192,  1817;  Oyclopeite^  In 
Desd.  Min.,  66,  1862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
(ographic  identity  with  pyroxene  has  been  shown  by  Chapman  (Phil.  Mag.,  xxxvil  444,  I860). 
The  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  has  been  made.    Named  after  Breislak,  an  Italian  geologist. 

12.  Lavroffite  (Lawrowit,  Yanadin-Augit,  Kokscharo^  Bull.  Ac.  St  Pet,  xi.  78,  1866)  is  an 
alumina  pyroxene,  colored  g^reen  by  vaua<Uum,  from  the  river  Sludianka,  beyond  Lake  Baikal, 
where  it  oocurs  coarse  granular  massive  with  quartz,  and  also  in  small  imperfect  crystals. 
Cleavage  affords  the  prism  87°  7' ;  and  there  is  the  usual  lamination  £rom  compound  stmoture 
paralld  to  0,  The  color  is  fine  emerald-green.  It  contains  besides  silica  some  alumina,  iron, 
ume,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
its  exact  place  among  the  pyroxenes  is  not  certain. 

L  OoyiAmaa  LtnLi  ob  kg  Alitkina. 

1.  Lime-Magnesia  Pyroxene;  Malacolite,  Analyses:  1,  Nordensldold  (Sdiw.  J.,  Trrt,  467);  2, 
H  Bose  (lb.,  XXXV.  86);  3,  T.  Wachtmeister  (ib.,  xxx.  334) ;  4,  Hermann  (J.  pr.  Oh.,  xxxvil  190)* 
5,  H.  Rose  (Schw.  J.  xxxv.  86,);  6,  Rammelsberg  (J.  pr.  Oh.,  IxxxvL  340);  7,  F.  J.  Wiik  (Arppe^ 
n  Act  Soa  Fenn.,  vi.);  8,  Bonadorff  (Schw.  J.,  xxxi  158);  9,  Kussin  (Ramm.,  4th  SuppL,  12) 
.0,  Wackecroder  (Kastn.  Arch.,  xiiu  84) ;  11,  Brunner  (Jahrb.  Min.,  186, 1855);  12,  Range  (Bamm. 
Uin.  Ch.,  452);  13-15,  T.  S.  Hunt  (Rep.  6.  Can.,  1863,  467,  4H8);  16,Redner  (ZaO.,  xviil  897) 
.7,  Merz  (N.  Ges.  Zurich,  48,  1861): 

1  Pargas,  hh  --gn, 

2  Loufl^ban,  ywh., 


Si 

JH        te         fin 

fig 

Oa 

fi 

65-40 

2-50        2*88 

22-57 

15*70 

,  Mn  0-43=09*43  H 

65*32 

Pe2*16  8nl*69 

16*99 

23*01 

~(|9  07  Boaa. 

BI8IUC1ATX8. 
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3.  Norwaji  wIl 

4.  Achmato'sk,  wh, 
6.  Ornfarvi,  w. 

6.  Qulsjd 

7.  Lapikko  (}) 

8.  TaxnmarBi  wK 

9.  Brasil 

10.  Zillerthal,  wK 

11.  SasBgrat,  w, 

12.  Betzbanya 

13.  Ottawa,  0^  wK 

14.  Calumet  L,  gnh, 

16.  HighFallfl,a,yy. 
16L  Orenyille,  a 

17.  ZennaU 


Si 

67*40 
63-97 
64-64 
6611 
62-40 
64*83 
66-61 
64-16 
66-13 
66-08 
64-60 
64-90 
64-20 
62-64 
64*74 


te 


Ah 


16-74  2810  =97-b7  Wacht 

17*86  26-60  =100  Herm. 

1 800  24-94  = 1 00-66  Bose. 

18-39  26-63  =99*67  Bamm. 

17-93  22-65,  Sa  1-20,  fi:o-87=98M  'W 

18-56  24-76  H  0-82=99*78  Bonad. 

lf-82  26*11  =99-74  Kuaain. 

18*22  24*74 = 1 00  Wack. 

16  20  25*78  =100*86  Brunner. 

17*36  26-06  =99*82  Bange. 

18*14  26-87  0*40=100*89  Hunt 

16*76  27-67  0*80=100*13  Hunt 

17-02  26*66  0-46=100  66  Hunt 

19*86  24-64  =100*09  Bedn«r. 

17-82  22-90  0*68=99-49  Men. 


*  With  MMiM  alomlBa;  the  ■padsMn  uaooUted  with  Smood. 


Na  1,  crystala,  G.=8-267 ;.  2,  fir.  Longban  in  Wermland;  3,  fr.  O^Jotten  in  Norway;  4^  Gw=3*28 
6,  tr.  Finland ;  7,  lb.,  a.=8*216 ;  8,  lb. ;  9,  G.=3-37 ;  11,  Ar.  the  Alps ;  13,  fr.  Canada,  a.=3*26— 
3-27  ;  14^  fr.  Canada,  with  Eozoon;  16,  ib.,  G.=3'273— 8*276. 

2.  jArn^MagnesiO'Irm  Pyroxene ;' SahUte ;  Ikunkite,  1,  H.  Boae  (Schw.  J.,  xxzr.  86);  2,  Beu- 
terakiQld  (Jahreab^  xxy.  362) ;  3,  Hisinger  (Afh.,  ill  291);  4,  Arppe  (Anal  Finak.  Min.,  22);  6, 
6,  A  Erdmann  (Ak.  H.  Stockh.,  1848);  7,  Winchenbach  (Bamm.  Min.  Ch.,  462);  8,  Bammela- 
berg  (ib.,  452);  9,  G.  T.  Bowen  (Am.  J.  Sd.,  v.  344);  10,  Erdmann  (I  o.);  11,  Pajr  (Ber.  Ak. 
Wien,  zzv.  660);  12,  13,  H.  Bose  (I  a);  14,  ▼.  Hauer  (Ber.  Ak.  Wien,  xil  714);  16,  Schulta 
(Act  F^nn.,  1866);  16,  Bammelsberg  (J.  pr.  Oh.,  Ixxrn.  361);  17,  Funk  (Jahreab.,  1844,  862); 
18,  Seybert  (Am.  J.  Sd,  y.  116);  19,  H.  Boae  (I  c.);  20,  0.  W.  0.  Fuoha  (Jahreab.  Mul,  '62 
802): 


u 


Si 

64-86 
68-66 
64-18 
62-67 
64-18 
68-82 
64-46 


1.  Sala,iSbA^ 

2.  Longban,  yu;A. 

3.  " 

4.  Pargaa,  gyh.'»gfL 
6.  Tunaberg,  gn, 

6.  "        gn. 

7.  Meaeritz,^ 

a  EdenviUe,  9nA.-d.  66-01    

9.  N.Hay'n,0t,&i^63-l2     1*06 

10.  Tunab.,  Ooce^  gtL  63*60    0*76 

11.  Obenochlita,  10^  66-03 

12.  Dalecariia,  gn,  64-65 
18.  •»  "  64-08 
14.  Bokaater,  AnlL  68-81 
16.  Finland,  gn,         62-00 

16.  Kaiaerst,  dk,gn.  49*02 

17.  Nordmark  62*17 

18.  L,  Ohampl,  gn.    60-83 

19.  Taberg,  hk  68*36 

20.  Badauthal,  Ut(i)  51-78 


0*14     8*14SlnO-78 


10-02 
10*01 
12*46 
13*57 
16*12 
20*40 
17*38 
16*91 


0*61 


ftg 

16*49 

16*27 

17-81 

19-62 

16-01 

12*20 

14-39 

16-95 

14*50 

13-69 

16-71 

15-25 

11*49 

8-00 

10-15 

9*74 

7*06 

6*83 

4-99 

7*03 


Ca        £[ 
23*67     0*42=99*99  Bose. 


23*86 
22-72 
21*03 
26-15 
23-55 
24-01 
22-80 
23*62 
20  42 
20*72 
20-21 
28-47 
27*50 
2*2-50 
25*34 
22*00 
19*33 
22-19 
2100 


=100-29  Beut 

1-20=99-64  Hiainger. 

=98-30  Arppe. 

0*63=99*81  Erdm. 
0*54=99-90  Erdm. 

=99-83  Winch. 

0-86=100-07  Bamm. 
0*47=99-38  Bowen. 
0-27=100*18  Erdm. 

=99-46  Payr. 

=99*02  Boae. 

=99-67  Boae. 

0*29=99*61  Hauer. 
=98-75  SchultB. 


=100-62  Bamm. 

=99-88  Funk. 

0-67=99*u9  Seybert 

=98-01  Boae. 

0*04,  i^SL  0*19,  £:  0*29=99-47  F. 


*  InelndefFeS  0*1*20. 


No.  2,  G.=3*27;  4^  crystala;  6,  G.=3-86;  8,  cryst.,  G.=3*294;  9,  deayable  maaaive,  G. 
=3*127—3*1294:  10,  G.= 8-30 —3*37;  11,  G.=3-395;  12,  13,  fr.  Bjormyreaweden ;  14.  fr.  & 
Gothland;  16,  It.  L  Afyensor;  16,  oocura  mixed  with  scolopaite;  18,  G.=3*877. 

3.  Iron-Lime  Pyrmsene;  HedenbergUe,    1,  H.  Boae  (bchw.  J.,  I  o.);  2,  Wolff  (J.  pr.  Oh.,  xxzu. 


1.  Tunaberg,  Red, 

2.  Arenda],M; 

3.  D.  la  Garde 

Si 

49*01 
47*78 
62-28 

1  •-••''•/■ 

26-08 
27-01 
27*47 

2*98 
7-46 

Oa 

20*87=98-94  Boae. 
22*96=97-74  Woltt 
12-84=100  Sochting. 

Va  2,  G.=3*467;  3,  fr.  "  Melaphyie." 
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A.  Lin»Migntita-Maitgatiat  I\r<aette ;  SiA^trile.    AiialTsin:  MichaeUoa  (L  cV 

Si        Fe       f'e       An       Ms       0>         fi^ 
1.  lODgban         S3-31     3-97     1-63     lOM     10*86    19-00    O-OO^SSI 

B.  Liau-IfoihMimgtmtM  iVnxwiw.    AuaJT^la :  Bischor  (Lehrb^  iL) : 

Si        21       to       iia      tig       th       HtL       t 
H  I^adl         BO'SS     £-16     13'60    7-56    S-42    21-73    0-38    0-98=100-G6  Biscdii  t 

9.  lAmt-itm-lfanganew-Zitie  Pynxent ;  J^enonite.   Anaipia  %  Bemflim  (J.  pr.  Ch^  xlvIL  1 B) 

Si        £l       f's       lifn      2u      %       Cla        a 
iat)l     1-93     10-63     7-00    4-39    S-IB    IG-U    l-fO=SS'6a  HermBim 

IL  Alvmdiodb  PzBozxm. 

i".;  XMKOivtta.    AiulTwa:  T.  S.  Hunt  (Bep.  O.  Oaa^  1868, 1863) 


gi 

Si 

Pe       fig 

Ca     a 

B>thunt,a 

Bl-60 

616 

0-36     17-69 

S3-S0    1-10=100-69  Hunt 

" 

60-90 

6-77 

0-36     18-U 

23T4    0-00=100-16  Hunt 

S.  Z4m»-Jfatrn<!na-/ran  p. ;  Faaaaiie,  Atigilt.  Analjaea :  1,  EudeinBtBch  (Pogg^  zxxriL  577);  2 
DelOBM(ADi),  d.  M^  rv,  xiL  293);  3,  lUchter  4  Scheerer  (Sacha.  Ges.  Leipeic,  ri.  93,  1858):  4^ 
Bartha  (Ch.  CentralbL,  iL  712);  6,  Haughtoa  (Dublin  Q.  J.  Sci.,  y.  9B) ;  G,  Kuderuatsch  (L  c);  7, 
K)aproUl(Baitr.,  T.);  B,  Kadematach  (L  c.) ;  9,  Wedding  (ZS.  G.,  x.  is6);  10,  RnmmeUbei^  (ib^ 
iL497);  11,  K]aproth(L  c);  1^,  Kudernatach  (L  c);  13-16,  T-WalterehinisenCVulk,  GesL,  107- 
110);  IM,  BamroeUberg  (Fogg.,  cuL  436);  IT,  KademaUch  0- c) ;  lB-:iO,  BammeUberg  (Fogg. 
ttxnii.  468,  ciiL  437);  21,  WallflrsbausaD  (L  c,  p.  110);  22,  T.  8.  Hunt  [BepL  G.  Cui^  I»i>8, 
408} ;  23,  Tobler  (Aon.  Gh.  Pbarm^  xcl  23i)) : 

Si        3il        t«      iln       ilg        Ca       & 

60-16    4-oa     12-04   1848    19-67   =99-2fl  Kudernataoh. 

49-16     6-08       7-19      tr.        lS-96      18-87      £-26=96-61  Delesse. 

61-79    4-03      7-67   17  4ii     18-98   =  99-77  R.  AS. 

n.  48-47     S-ii      4-XO   I6'e9     21-96    0-73=99-^7  Bartbe. 

60-80    3-00      9-81     1-08     16-06     19-35    0-6il,  Sa,  ft  0-66=100-16  H. 

■fti.  (i)  BO-42     6'68       7-40    Ifi-S^     18-78    =99-60  Kul 

62-00     6-76     11-02     0-26     12-75     14-00     0-2B=90'02  Klapf. 

60-90    6-37      6-^B   1443     2^-96   =99-91  Kud. 

1631     48-86     8-63       4-64      (r.        H-01     au-6i    ,  Pe  2-73=99-39  Wodd. 

1868    49-61     4-42       908    14-22     29-83    ,  Pe  i™t=100-lB  Ramm. 

48-00    G-OO     10'8tl    1-00      8  75    24-00   =  97-55  Ekprolb. 

60-66    4-86      7-98   la-01     22-29   =98-66  Kud. 

J  47-68    6-74     11-39    0-21     12-90    2u-a7     0-28=100-0;  Walt. 

81-70     4-38       4'a*    ■ 21-11      1802     0-49=:39-94  Walt 

U  49-69    6-22     10-76   14'74     18-44    0-61=99'S5  Walt 

Mli       47-38    5-62      7-89    0-10     16-29     19-10    0-43,  Po  3'a6=99'63  Raoua. 

49-39     600       7-39    13-93     Sa-46    =99-26  Kad. 

4J-Ba     8-13     13-02     0-40     12-76     lH-26    =100-08  Hamm. 

60-03    3  72      6-66    0-16     1348     22-86   ,  Pe  3-36  =  99-24  E»mm 

b.  61-12     3-38       B-46     2*63     12-82     2364    ,  Pe  0-95=9»-89  Ramm. 

49-87     8-OS      6-92   16-18    22-00   =100  Wait. 

k.  49-40    6-70Pe7'S3   13-06    21-88    0-50,  Sa  0-74,  ft  Ir  =100-11  H. 

,hL  44-40  7-83  11-81  o-ll  10-15  22-60  1-08,  Sa3  la,  ftO-66=1007aT. 
metwnorphio  rodis;  6-23,  fr.  eruptivs  totks.  9,  IV.  Ternnay,  making  with  Toagite 
ithyry,  Q.  =  3136 ;  3,  Tar.  pTTgoin,  G.=3-294i  4,  G,  =  3-:i96  ;  B,  the  augito  of  a 
lUriteon  Loch  ScaTig  in  ©178;  6,  G.  =  3-34J;  12,  Q.  =  3-40|  IS,  G.=  2-886;  14, 
Q.=3-i2«;  18,G.  =  3-876;  18,G=3-380:  19,  Q.=B-348;  20,  Q.=3'3S1 ;  :i2.  In 
141. 

P.  (tnlb  litSe  Magnaia).  Analysea:  1,  Derille  (Bl.  Teneriffe,  1848);  2,  Hocfa. 
V,  EtriL  376) ;  3,  4,  Smith  k  Bruah  (Am.  J.  8cL,  IL  xrl  369) ;  6,  Thomaon  {Uia, 


BIBILIOATES. 

Si 

Si 

te 

Mn     Mg 

Ca 

1.  Tenetlffe 

48-06 

4-18 

23-41 

9-40 

14-96 

S.  AzoreB 

60-40 

2-99'' 

22-00 

2-40 

21-10 

3.  BudBonite 

39-80 

9-78 

80-40 

0-67     2-98 

10-39 

4.          « 

38-68 

11-06 

80-57 

0-52     8-02 

10-82 

5.  J^Hfi^ 

40-04 

9-42 

34*08 

6-60     

11-64 

219 

a 

— —100  Devffle. 

0-30=99-19  Hochst 

1-96,  ]^a  1-66,  &  2-48=99-61  &  ft  B 

1-95,  Jra,fc  416=100-17  a  4  B. 

0-40=10208  ThomBon. 


Kofl.  1,  2,  fr.  Tolcanlo  rocks;  3,  5,  fr.  metamorphla    1,  G. =8-179. 


HL  BlALLAOB  ASD  PSBUDO-HTPBBSTHBBX. 

3  €.  CSotUaiamg  littk  or  no  AlumiwL  Analyses :  1-6,  y.  Bath  (Pogg.,.zo7.  683);  6,  Hennani 
(Bun.  Soa  Kat  Moscou,  1854^  278). 

8  CL  Akimmoua,  Analyses:  7,  y.  Bath  (ZS.  Gt^  ix.  246);  8,  9,  Begnault  (Ann.  d.  M.,  III.  xiii 
101);  10-12,  Kdhler  (Pogg.,  xiil  101);  13,  Bammelsberg  (Min.  Gh.,  464);  14>  Kohler  (L  c);  16, 
y.  KobeU  (J.  pr.  Gh^  xx.  472) ;  16,  A  Strong  (B.  £L  Ztg.,  zziiL  54) ;  17,  Delesse  (Ann.  d.  M.,  lY. 
zyL);  18^  Sdiafhautl  (Ann.  Gh.  Fharm.,  IL  264);  19,  20,  A  Strong  (L  o.);  21,  Seybert  (J.  Aa 
PhUad.,iul41): 


Si 

60-84 
60-00 
61-78 
NeuTode,  bk,  Byp,  68-60 
6.  Skye,  "  "  61-30 
6.  Achmat'sk,  DialL    61-47 


1. 
2. 

8. 

4 


u  a 


7.  Maimorera 

8.  Piedmont)  DiaU, 

9.  Ural,  " 

10.  Floronoe^      " 

11.  Harz,  " 

12.  Baste,  fnk.Am. 

13.  .  "  •* 

14.  Salzburg,  gn. 

15.  "        gy. 

16.  Hansburg,  DiaU 


M 


17.  Odern, 

18.  Genoa,  met  Di. 

19.  Hanbaig,  Hyp, 

20.  "  " 

21.  WflmiDgton,  '* 


49-12 
5006 
52-60 
53-20 
68  71 
62-88 
52-00 
61-34 
6020 
62-84 

49-3C 
49-50 
62-84 
61-26 
62-17 


£1 

0-43 
112 
1-99 
0-76 
116 

3-04 
2-68 
3-27 
247 
2*82 
2*82 
8-10 
4-89 
3-80 
4-66 

6-60 
6-56 
8-05 
3-62 


8-47 

8-64 
10-97 

8-95 
18*92 

1-80 


Kn 


0-28 
0*26 


11-46     

11«98      

6-85     

8*67     0*88 

8-08 

8-40 

9-36 

8-23 

8-40     

9*41 


9-43 
8*28 
8*84 
911 


0*61 


4-00Pel0*73     tr. 


Mg 

16-86 
15*87 
15-58 
13-08 
14-86 
16*63 

16-83 
17-24 
16-48 
14-91 
17-66 
17-68 
18-61 
15*69 
16-40 
16-06 

17-61 
14*13 
15-68 
16-69 
11-38 


Ca 

31*86 
21-11 
20-04 
2106 
20*16 
27-81 

18*54 
16*63 
20-44 
19*09 
17*06 
17*40 
16-29 
18*28 
20*26 
18-16 

16-48 
1812 
19-18 
1918 
2000 


1-23=98-76  Batb. 
1-69=97-63  Bath. 
0-22=99-71  Bath. 
0-86=99*82  Bath. 
0*21=101-44  Bath. 
2-39=100*26  Herm. 

1-46=98*94  Bath. 
2-18=99-61  Begnault 
1-69=99-68  Begnault 
1-77=100*49  Kohler. 
1-04=100  27  Kohler. 
l*06=100-24  Kohler. 
1-10=100  36  BamnL 
2-11  =  100*04  Kohler. 

=99-06  KobelL 

3-29,  alk.  0-39,  l^e  1*84,  Sr  0-09, 
li  0-22=101-85  Strong. 
0-85,  <Br  0-80=98-93  Delesse. 
1*77,  V  3*66,  ifTa  3*75  Schafh. 
0-66=99*65  Strong. 
0-34, 3Pe  1*08=101*23  Strong. 
1'27 =99*60  Seybert. 


No.  1,  fr.  gabbro,  G.=8-249;  2,  ib.,  G.=;=3-244;  8,  lb.,  G.=8-246;  4,  ib.,  G.=3-386;  6,  it 
hypersthene  rock,  G.= 8-343 ;  6,  G.=3-21,  H.=4-5;  7,  fr.  gabbro  of  Graubundten,  G.=8-253;  8, 
met  diallage,  G.= 8-^61 ;  9,  met  diallage,  fr.  serpentine;  10,  fr.gabbro^  G.= 8-2.56;  12,  fr. gabbro, 
0.=8-23;  18,  fr.  gabbro,  G.=8-300;  14,  G.=8*23;  15,  G.=3-2;  16, fr. gabbro;  1 8,  vanadiferous 
bronzite,  G.=8*25;  19,  20,  fr.  gabbro,  pseudo-hypersthene ;  21,  pseudo-hypersthene,  assoc  with 
quartz,  G.=:3*25;  B.B.  Ais. 

Pyr.,  etc. — Varying  widely,  owing  to  the  wide  yariations  in  composition  in  the  differont  yarie- 
ties,  and  often  by  insensible  gradations.  Fusibility,  from  the  almost  InAisible  diallage  to  ^'76  in 
diopside ;  3-5  in  sahllte,  baikalite,  and  omphadte ;  8  in  jeffersonite  and  augite ;  2*5  in  hedenbergr- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  their 
fusibility  yaries  with  the  amount  of  iron.  Jeffersonite  giyes  with  soda  on  charcoal  a  reaction  for 
zinc  and  manganese ;  many  others  also  g^ye  with  the  fluxes  roactions  for  manganese.  Most  yari- 
eties  aro  unacted  upon  by  acids. 

Obs. — Pyrozehe  is  a  common  mineral  in  crystallme  limestone  and  dolomite,  in  serpentine,  and 
in  yolcanic  rocks ;  and  occura  also,  but  less  abundantiy,  in  connection  with  granitic  rocks  and 
metamorphio  schists.  The  pyroxene  of  limestone  is  mostly  the  white  and  light  green,  or  g^ruy 
yarieties ;  that  of  most  other  metamorphic  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  differont  shades,  from  pale  green  to  greenish-black,  and  occasionally  black ;  that  of  serpentine 
Is  somptimes  in  fine  crystals,  but  often  of  the  foliated  green  kind  called  diaUage;  that  of  eruptior 
XMkfl  » tl  e  black  to  greeniah-bkck  augite. 
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In  b'me&toiie  fche  assodateB  are  often  hornblende,  soapolite,  garaet,  orthoclaBe,  spheue,  phlogo 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  zircon,  spinel,  rutile,  etc. ;  and  in  other 
metamorphin  rocks  mostly  the  same.  In  eruptive  rocks  the  crystals  are  imbedded,  and  often  ogl-?ii 
with  similarly  disseminated  chrysolite,  crystals  of  orthodase,  sanidin,  labradorite,  leudte,  etc 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Pyroxenyte  is  a  metaraorphic  rock  cons*!:?  t- 
ing  mainly  of  oompact  pyroxene  of  the  Sahlite  section.  Lkgrzoiytej  from  Uie  borders  of  Loke 
Lherz,  in  the  depaitment  of  Ari^  in  France  (described  by  Charpentier  and  Dufr^noy  as  a  variety 
of  pyroxeneX  is  a  green  pyroxenic  rock.  (For  constitution,  soe  under  SPCnsL.)  Pyroxene  idoni; 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  doleryte,  which 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  related 
rock  basaU,  Doleriiic  and  hasaUic  lavas  have  the  same  composition.  Wil^  leudte  it  forms  the 
leucitophyr,  the  common  igneous  rock  of  Vesuvius ;  and  with  nephelin,  nq>?ieUnyie  or  nephdiji' 
doleryte,  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  variety 
augiie ;  and  it  often  occurs  in  distinct  crystals  of  the  forms  in  figs.  203-206.  Many  kinds  of  ttrfa^ 
and  the  earthy  basaltic  rook  called  toadce  (either  a  variety  of  tufa  or  a  decomposed  basalt  or 
doleryte)  often  consist  largely  of  crystals  or  grains  of  augite. 

DiaUoffe  ooours  generally  in  serpentine  or  steatitic  rocks. 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  indicated  (pp.  214-219).  The 
crystals  of  Ala  in  Piedmont  are  associated  with  garnets  and  talc  in  veins  traversing  serpentine ; 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  ifotne,  at  Baymond  and  Bumford,  diopside,  sahlite,  eta ;  at  Deer 
Isle,  diallage  in  serpentine.  In  Vermont,  at  Thetford,  black  augite,  with  chrysolite,  in  boulders 
of  basalt.  In  Maas^  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  good; 
Westfleld  and  Blanford,  diallage  in  serp.  In  ConiL,  at  Canaan,  white  cryst  2-3  in.  long  by  l-J 
in.  broad,  in  dolomite ;  in  Trumbull,  large  green  cryst  in  limestone ;  in  Reading,  on  the  turnpike 
near  the  line  of  Danbiuy,  small  transp.  cryst,  and  granular ;  at  Watertown,  near  the  Naugatuck, 
white  diopside.  In  j^  York,  in  N.  Y.  Oo.,  white  cryst.  in  dolomite;  at  Warwick,  fine  cryst 
(descr.  and  fig.  by  v.  RaUi,  Pogg.,  cxL  263) ;  in  Westchester  Ck).,  white,  at  the  Siug-Sing  quarries ; 
in  Orange  Co.,  in  Monroe,  at  Two  Ponds,  cryst,  often  large,  with  scapolite,  spheue,  eta,  in  lime- 
stone; 8  m.  &£.  of  Greenwood  flimace,  sahlite  with  coccolite;  ^  m.  K  of  same,  in  cryst  with 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  cira ;  1  m.  W.  of  Goflfee's  Hotel  in  Monroe,  blade 
coccolite :  2^  m.  N.  of  Edenville,  gray  cryst ;  1  m.  N.W.  of  Edenville,  bhick  ciygt.  in  limestone ; 
in  Oomwall,  the  var.  hudsonite;  near  Amity  and  Fort  Montgomery,  gooi;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  coccolite ;  in  Putnam  Oo.,  near  Patterson,  grayish- 
white  cryst,  abundant;  at  Rogers'  Rock,  L.  George,  massive  and  granukr  (coccolite),  gray, 
green,  brown ;  near  Oxbow,  on  Yrooman  Lake ;  in  Lewis  Co.,  at  Diana,  white  and  black  cryst ; 
in  St  Lawrence  Co.,  at  Fine,  in  large  crjrst;  in  Essex  Co.,  near  Long  Pond,  eryst  (f.  213),  also 
beautiful  green  coccolite ;  at  Willslx^ro',  green  coccolite  with  sphene  and  wollastonite.  In  N.  Jer- 
«cy,  in  Franklin,  good  cryst  In  Pcnn.,  near  Attleboro',  cryst  and  granukr ;  in  Pennsbury,  at 
Burnett's  quarry,  diopside.  In  Maryland,  Hartford  Co.,  at  Cooptowii,  diallage.  In  Ddaware,  at 
Wilmington,  a  hyperslhene-like  variety  (anal  21),  Nuttal's  MadwreUe.  In  Canada,  at  Bytown, 
subcrp.  white  cryst,  1-1^  in.,  in  lunestone;  at  Calumet  I,  grayish-green  cryst  Id  limestone  with 
phlogopite,  some  appearing  to  be  altered  Eotoon;  at  the  High  Falls  of  the  Madawaska,  cryst 
sometimes  I  ft  long  and  4  in.  wide,  having  cryst  of  hornblende  attached;  in  Kildau,  as  a  rock  ; 
in  Bathurst,  colorless  or  white  cryst;  near  Ottawa,  in  large  subtrp.  oryst,  in  Umestone;  at 
Grenville,  dark  green  cryst,  and  granular;  at  Montreal,  Rougemont  and  Montarvelli  Mts.,  black 
in  doleryte. 

Alt— Pyroxene  undergoes  alteration  in  difibrent  ways,  as  has  been  well  explained  by  BisdioC 
and  many  spedes  have  been  instituted  on  the  material  in  difierent  stages  of  change.  In  the 
simplest,  there  is  only  a  taking  up  of  water,  producing  a  **  hydrous  augite.''  The  water  found  in 
several  of  the  analyses  already  dted  may  be  f^om  this  source.  In  many  cases  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  also,  a  loss  of  one  or  more  of  the  bases  (of  which 
the  lime  and  iron  are  the  first  to  go),  through  the  dissolving  agency  of  waters  holding  carbonic 
add,  or  carbonates,  in  solution.    Thus  may  come  the  following  substances : 

18.  Htdroub  Auoitb.  Analyses  1,  2,  3  of  an  altered  sahlite  from  Sala,  Sweden,  the  three 
analyses  made  on  different  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PiOBOPHTLL  (Svanborg,  Pogg ,  L  662,  1889).  Also  from  Sala,  where  it  oocurs  both  masaiva 
with  the  cleavage  of  pyroxene,  and  fibrous,  of  a  greenish-gray  color,  with  H.=2'5  and  G.i=2-76 
Analyses :  4,  Svanberg  (L  a).  Formula  deduced  fl  8i-+-i  fl-  Named  from  *t«poc,  Utter,  and 
pvXXuv,  ka^,  in  allusion  to  the  odor  when  moistened. 

f6.  Ptballolitb  {N<yrdeni0ei6Jd,  Schw.  J.,  xxxi  389,  1820).  From  PuJand,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  scapolite.  A  pyraDoUte  from  Sibbo  in  Finland  has 
been  named  VargasUe,  after  Count  Vargas,  Huot  Min.,  it  676, 1841;  Wargasit  Germ,  Analysei: 
6,  Nordenskiold  (L  c),  of  the  original  mineral  from  Storgord,  whitish  or  greeuisli-white,  w'tL 
H.=3-6— 4,  G,=2-68— 2-78,  for  which  the  formula  SgSi  +  iH  has  beer  written;  6-14,  la  m 
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by  ikrppe^  Furahjelm,  Bunebeig,  and  Selin  (AnaL  Finsk.  3fixL,  35),  from  different  Finland  boalt* 
tiefl — 6,  largo  whitish  cryBtalB  from  Storgard,  Q.=2'&3;  7-10,  from  Kulla  quariy  in  Kimito;  8, 
whitish,  augitioin  stracture,  H.=3— 4;  9  and  10,  whitish  and  earthj;  11,  green  and  columnar, 
G.=2*70,  H.=3— 4^  from  Takvedaholm;  12,  similar,  from  Skrabbole;  13,  greenish  and  granular, 
with  G.=2*61,  from  Haapakyla;  14,  brownish  or  grayish- jcUow  and  oolumnar,  H.=8,  G.=2*66^ 
frt>m  Frugard.    The  crystalline  structure  is  that  of  pyroxene.    Named  from  vvp^  fire,  AaXos^  other, 

16.  SoHiLLKB  Spab  in  part  (Sohillerstein  Wem^  Baatile  pt.)  An  impure  serpentine,  from 
Baste  in  the  Uarz^  haying  often  the  cleavage  and  forms  of  pyroxene;  H.=3*5— 4;  G.=2*5— 
2*7 1) ;  lustre  metaUio-pearly  to  subvitreous;  color  dark-green  to  pinchbeck-brown.  Analysis  15, 
by  Kohler  (Fogg.,  xl  192) ;  16,  Bammelsberg  (Fogg.,  xlix.  387).    See  fUrther  Sbhpbntins. 

17.  Tbatersbllzth  {Scheerer,  Fogg.,  xciii.  109,  1864).  A  leek-green  mineral,  in  crystals,  hay- 
ing the  form  of  pyroxene,  frx>m  Traversella  in  Fiedmont    Analysis :  17,  R.  Bichter  (L  c.). 

18.  PlTKABANDirB  {Scheerer^  ^ogg.,  xciiu  100,  1854).  Has  a  leek-green  or  dark-green  color, 
and  looks  like  unaltered  pyroxene,  having  the  crystal  planes  J,i-%i^  with  cleavage  parallel  to 
i-i.  It  is  from  Fitkaranda in  Finland.  Analyses:  18,  B.  Bichter  (Fogg.,  xdiL  101  J;  19,  Frank- 
enhauser.     Scheerer  refers  here  part  of  pyrallolite  (anaL  20). 

19.  SriujcOMiTzm  (v.  Zepharwich,  Jahrb.  geoL  Beichs.,  iv.  695,  1863).  Approaches  steatite. 
It  oocurs  in  greenish-yellow  cryctals,  soft  and  greasy  in  feel,  with  G.=l*91.  Analysis:  21,  v. 
Hauer  (L  c). 

20.  MoiTRADirB  {Erdmann,  Ac  H.  Stockh.,  1842,  p.  108).  Probably  a  slighUy  altered  pyroxene 
or  hornblende.  Described  as  occurring  granular  massive,  with  two  unequal  cleavages  mutually 
inclined  about  130**;  with  H.=6,  G.=3'2678;  color  yellowish,  honey-yellow,  and  lustre  vitreous. 
Analysis :  22,  Erdmann  (1.  a).  Formula  deduced  (Mg,  f  e)  &+i  &  From  Bergen  in  Norway 
Named  after  Dr.  Monrad. 

tL 

4'62=99*82  Bose. 

312=97'44  Bose. 

S'12=:97-51  Bose. 

9*83=98-48  Svanb. 

3-58,  bit  ft  loss  6*88  Nord. 

7-10=100-06  Arppe. 

8-5=100  Arppe. 
12'33=99'4I  Buneberg. 

8-78= 100-12  SeUn. 

6-48=99-66  Furuhjelm. 

9-15=100-17  Arppe, 

7 -66=  101-03  Arppe. 

7-80=100-80  Arppe. 

7-32=100-64  Arppe. 
2-75  12-43,  ^  2-37  Kohler. 
10-13=101-95  Bamm. 
7-98    3-t<9=100-09  Bichter. 

2-52=10019  Bichter. 

2-80=99-19  Frank. 

4-62,  3Pe  0-67=99-83  Sch. 
19-86=100  Hauer. 

4-04=100-40  Brdm. 

T.  S.  Hunt  has  analyzed  some  altered  pyroxenes  (Logan's  Bep.,  1863,  490)  from  Canada,  related 
closely  in  composition  to  his  iQganite  (which  is  altered  hornblende ;  see  under  Hornblende)  ; 
and  also 

21.  Htdbous  Diallages  (L  a,  p.  469),  that  may  be  examples  of  other  alterations  of  the  species. 
The  following  are  his  analyses :  No.  1,  of  a  brittie  cleavable-maasivo  mineral,  forming  a  bod  in  a 
deposit  of  apatite  in  North  Mmsley,  having  the  cleavages  of  pyroxene  perfect;  H.=3 ;  G.= 2-588 
— 2*539;  color  greenish-gray;  powder  unctuoua  No.  2,  a  similar  material  from  N.  Burgess, 
having  tiie  cleavage  of  pyroxene;  a  waxy  lustre;  H.=2 — 3,  and  G.=2-32 — 2-35;  pale  grayish- 
g4een  color ;  an  unctuous  feel  Na  8,  a  coarse,  deavable,  bronze-colored  diallage,  forming  a  rock 
at  Ham.  No.  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  tran^uoent,  celandine 
^een  diallage,  with  H.=5*0,  and  G.=3-02— 3-03: 

gi 

1.  N.  Ehnsley,  loffcmUe  (})  86*70 

2.  N.  Burgess,  **  (|)  39*30 
8.  Ham,  dinUagie  5000 
i.  Orford,     *•  (1)47*15 


Si 

& 

te 

Mn 

Ag 

Oa 

1.  AUd.m»giie 

60-36 

4-16 

0-78 

25-07 

4-94 

2. 

56-27 

0*45 

6-13 

21-68 

10-89 

8.          " 

66-48 

0-10 

4*11 

0*66 

23*46 

9*68 

4.  PierophyU 

49-80 

1*11 

6*86 

80-10 

0-78 

6.  FifrcMotiie,  Storg. 

66-62 

3-38 

0*89 

0-99 

23*38 

6-58 

6. 

it 

76*23 

1-79 

0-72 

^— 

11-65 

2*66 

7.          " 

Kulla 

56-9 

1*4 

0-6 

— . 

[28-7] 

3-9 

8,         " 

u 

48-88 

0-48 

1*66 

0-76 

24-72 

10-69 

9.         " 

It 

68-87 

1-79 

0-67 

18-39 

11-72 

10.        •* 

a 

66*18 

0-87 

1*83 

18-77 

5-63 

11.         " 

Takv. 

66-17 

1-18 

1-46 

0-09 

26-86 

6*33 

12.         " 

Skrab. 

55-92 

1*56 

1*86 

1-68 

26-1-2 

6-34 

13.          " 

Haap. 

57-49 

1*11 

1-26 

0*69 

80-05 

2-90 

14.          " 

Frug. 

63-87 

0-34 

2-18 

23-19 

3-74 

15.  SehOler 

gpar 

48-08 

1-73 

10-91 

0-67 

26-16 

2-76 

16.             " 

41-48 

6-49 

16-61 

27-24 

17.  TraversdHie 

62-89 

1*21 

20-46 

14-41 

7-98 

la  PitkaarandUe 

61-25 

0-41 

12-71 

0-83 

13-30 

9-17 

19.          " 

64*67 

1*34  12-84 

0-60 

12-50 

14-42 

20.         " 

Storg. 

60*06 

6-67 

1-68 

27-13 

21.  StrakanHmU 

63-42 

7*00 

15-41 

2*94 

1-37. 

22.  Monradiie 

56*17 

8*66 

81-68 

?^1 

te 

»g 

Ca 

a 

10*96 

9-36 

2819 

14*31=99-62 

14-26 

4-41 

25*73 

16-93=100-62 

18-69 

27-17 

3-80 

6-30=100-86 

3-45 

8-73 

24*66 

11*36 

5-88=101-66 
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A  complete  remoral  of  the  lime  and  iron  produces  steatUe  or  <a2c,  a  common  material  of  psendo 
morphs.  Benssekterite  is  a  variety  of  steatite  (see  TaloX  having  sometimes  the  cleavage  of 
pyroxene.  Fyrallolite  is  also  in  part  talc  or  steatite  (anal.  5,  18,  14).  Saponite  and  serpenHiu 
(q.  Y.)  are  other  results  of  the  same  kind  of  alteration,  they  consisting,  like  talc,  of  silica, 
magnesia,  and  water.  fforUmiie  is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  Ooc, 
N.  Y.,  with  chondrodite. 

The  following  are  other  kinds  of  pseudomorphs :  Hematite,  Idmonite,  Magnetite,  Palagonita 
(which  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitio  varieties,  the  protoxyd 
of  iron,  when  moisture*  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  the 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  {hemaiUe\  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  braumiahFyeUoto  color,  the  color  of  the  hydrous  sesqui* 
oxyd,  or  UmonHe.  Jfagnstiie  is  another  result,  and  probably  tiirough  the  alteration  of  one  of  these 
oxyds  as  an  intermediate  state. 

PdlagonUe,  as  Bunsen  has  observed,  is  one  of  the  products  arising  in  port  ftom  the  change  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  fh>m  doleritic  or  basaltic  lavas  abounding  in  pyroxene, 
fiunsen  remarks  that  palagonite  may  be  made  artificially  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product  after  washing,  is  hydrat^ 
pulverulent,  and  gelatinizes  with  weak  adds,  and  its  composition  is  like  that  of  the  purest 
palagonite  of  Iceland.    For  analyses,  see  p.  488. 

Epidote  is  another  mineral  resulting  fVom  the  kind  of  change  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harzburg  (see  analyses  of  others  on  p.  219), 
A.  Streng  found  (B.  H.  Ztg.,  xxiiL  54)  §i  46*73,  £l  5*60,  l?e  121 8,  $*e  8-00,  Mg  12*65,  G^  8*86, 
alkalies  0*55,  tL  4*68=98*16~a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

dmoliie.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up^  there  may  result  cimoUte  (q.  v.),  a  whitish  day-like  earth,  whidi 
has  been  observed  constituting  pseudomorphs  of  augite  at  Bilin  in  Bohemia.  In  the  change  to 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  fh>m  an  external  source, 
as  from  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following  composition  of  a 
greenish  aluminous,  although  talo-like,  pseudomorph  having  the  angles  of  pyroxene  (0.  R.,  liv. 
51): 

Si  £1  te         Ag         Ca         JTa  &  £[ 

56-52         20-49         2*67         5*94        0*93         8*82         8*88         740 

GlauoofUie,  Mica.  Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thus 
the  hydrous  mineral  glauconile  (q.  v.)  or  green  earih  may  result  as  a  constituent  of  some  augite  pseu- 
domorphs ;  or  the  essentially  anhydrous  mineral  mica^  which  has  been  observed  by  Ejerulf  as  a 
pseudomorph  after  augite,  in  the  Eiffel.  Kjerulf  gives  the  following  analyses  (1)  of  an  unaltered 
augite,  and  (2)  the  mica  derived  f^om  it : 

i      Ign. 

0*33=98*58 

4*62     1-50,  with  fi  1*03  as  impuri^. 

Acmite  (q.  v.)  is  considered  by  Bisdiof  and  Rose  a  pyroxene  altered  by  the  alkaline  process. 

Quarts.  OpaL  Calcite,  The  removal  of  the  mineral  by  the  decomposing  and  dissolving 
agencies  may  be  attended  by  the  introduction  of  silica  from  the  waters  present,  these  waters  hav- 
ing become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudo 
morphs,  either  anhydrous  like  (^iMjrfe,  or  hydrous  like  opaL  One  such  fh>m  Vesuvius  is  described 
by  Kammelsberg,  which  still  contained  some  part  of  the  bases,  affording  him  on  analysis  (Pogg^^ 
Uxx.  387): 

8185*31,    Xll-58,    lPel*67,    %  1*70,    Ca  2*66,    fi  5*47 =98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  silica,  and  this  salt  of 
lime  consequently  takes  the  place  of  the  removed  mineral,  and  so  cakiU  pseudomorphs  after  py- 
roxene are  produced. 

22.  I Jbaute.  Augite  also  occurs  altered  to  homblmdef  and  the  product  has  been  named  uralUt 
by  Rose  (Pogg.,  xx.  322,  1830,  xxvii  97,  xxxl  619).  The  crystals  have  the  form  of  augite,  but  the 
deavage  of  hornblende,  /A  /=  124*" ;  they  appear  to  consist  of  an  aggregation  of  minute  hornblende 
prisms.  They  are  subtransparent  in  very  thin  laminiB,  have  a  deep-green  color,  a  greeniah-whlte 
streak,  with  H.=5  or  nearly,  and  a.=3'14— 3*15,  Ural;  3*278,  Silesia,  v.  Rath.  Analyses:  1« 
KudomaUdi  (Pogg.,  xzxvlL  586);  2,  Rammelsbeig  (Kin.  Chem^  490) ;  8,  Q.  y.  Rath  (Pogg.,  xov 
667): 


Si 

S:\ 

te 

ftg 

Oa       ^a 

1.  Augtte 

50*21 

694 

7*59 

13*66 

19*86     — 

2.  Micapaeitd, 

43*10 

15-05 

23*25 

10*82 

0*81     0-82 

BISILICATE8. 

a 

21 

te 

ftn      Ag       Oa 

]S[ 

L  Unil 

53-05 

4-56 

16-37 

tr.      12-90     12-47 

=99  36  Eudor. 

2.     " 

50-75 

5-65 

16*48 

0-79     12-28     11-69 

1-80=99-34  Ramm. 

3.  SmesU 

48-70 

0*82 

25-21 

12-01     11-25 

1-01,  alk.  <r.=99  Bath. 
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FraHte  was  obtained  by  Boee  from  a  green  porpbyritic  rock  at  Mostovma,  Lake  Baltym,  neai 
Kathaiinenberg,  and  at  Canninskoj,  near  Miask,  in  the  UraL  It  has  since  been  reported  from 
Arendal  in  Norway ;  Tavignolo,  near  Predazzo  in  the  Tyrol ;  near  Nenrode  in  Silesia,  in  green- 
stone; Tungnragua  in  Quito;  Mysore  in  India. 

Artifl— Diopside  has  been  obsenred  as  a  Aimaoe  product  at  the  iron-works  of  Philipsbuig,  N. 
Jersey  (G.  J.  Brush,  Am.  J.  Sd^  £L  zcdz.  182) ;  and  dark-colored  pyroxene  at  Gaspenberg;  in  an 
old  Aimaoe  near  Hacheburg ;  a  copper  furnace  near  Dillenburg ;  at  Fahlun  and  Oldbury ;  a  man- 
ganese-augite  at  Magdesprung. 

Formed  in  crystals,  as  diopside,  artificially  by  the  action  of  chlorid  of  silicon  on  magnesia 
(Daubree) ;  also^  a  grayish-white  var.,  by  mixing  the  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Augite  in  small  yellow  crystals  has  been  found  in  old  Aimaroles  at  Biterkopfei  near  Andeinacb 
(▼.  Rath). 

238A.  OuPHAOm.  (Omphasit  [fr.  Baireut]  Wenk,  Hoffln.  Min.,  IL  2,  302, 1812;  BreUh^  ib.,  It. 
2,  125,  1817,  Handb.,  612,  184),  B.  H.  Ztg.,  xxir.  365,  397,  1865.) 

IConodinia  Cleavage :  in  two  directions  with  the  interangle  115*,  one  perfect,  the  other  imper* 
feet  Massive,  granular,  disseminated.  H.=5— 6.  G.=3-2— 3*8;  3*178— 8*231,  Breith.;  3*263, 
fr.  Ober-Pferdt,  3*270.  fr.  between  Wustuben  and  Weppenrouth,  3-248,  fr.  Sflberbach,  3-301,  fr. 
Stambach,  all  in  the  Fichtelgebirge,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Oomp. — ^Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xxiv.  897) : 

Si       Si     te      &g       Oa      ^a     &      ign. 

1.  Ober-Pferdt  62-57  912  5-32  13-75  17-41  I'll  028  0-32=99-98 

2.  Wustuben  62-86  9-69  408  12-85  1805  1-73  0*32  0-62=99-69 

3.  Silberbach  52-77  9*19  4-81  18-60  18 11  1*22  0-41=100*11 

4.  Slumbach  5216  8*71  11-63  10-77  1416  0-87  0*14  0-50=99-94 

5.  Pacher,  Styria  50*29  667  3*26  15  22  21-50  0*88  0*88  0-45, ^2 -07 =100*64 

AnaL  I  gives  for  the  0  ratio  of  ft,  S,  Si,  2*6:1  :61;  No.  2,  2-8:1 :6-4;  Na  5,  18*3  .*3-75  :2618 
(differing  much  from  those  adopted  by  Fikenscher).  Although  much  caro  was  taken  to  use  the 
pure  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumina  aQicate ;  and 
possibly  with  lime-garnet  or  kyanite,  which  are-  its  associates.  If  this  be  the  case,  the  mineral 
may  still  be  pyroxene  or  hornblende,  as  has  been  supposed.  After  an  examination  of  the  mineral, 
we  regard  witii  doubt  the  cleavage  angle  given  by  Breithaupt 

Ompbacite  oocure  near  Hof  in  Baireut,  Bavaria,  at  the  localities  mentioned  above,  and  also  at 
Pacher  in  Styria.  It  is  intimately  mixed  with  a  lune-gamet,  and  also  usually  with  kyanite,  mak- 
ing; the  tough  greenish  rock,  spotted  with  pale  garnet,  called  edogyie.  The  rock  contains  oilen 
scales  of  a  silvery  mica.  The  name  OmplwciU  is  from  J/'^a^,  an  unripe  ffrapcj  alluding  to  the  color  f 
it  is  among  the  names  of  green  stones  mentioned  by  Pliny. 

238B.  ViOLAN  Breithaupt  (J.  pr.  Ch ,  xv.  321,  1838).  Occasionally  in  prismatic  crystals,  afford- 
ing, according  to  Desdoizeaux,  the  angles,  and  the  planes  /,  i-t,  i-i;  and  >-8,  of  pyroxene,  and  cleav- 
age in  the  direction  of  L  Usually  lamellar  massive,  sometimes  fibrous.  Ei.=6.  G.= 8*233^ 
Lustre  waxy.    Color  dark  violet-blue.    Translucent,  but  in  thin  plates  transparent. 

Damour  obtained  (Desdoizeaux's  Min.,  l  66),  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (unsatisfactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appeare  to  be 
tremolite),  Si  561 1,  £l  904^  te  2*46,  Mn  2-54  Mg  10*40,  Ca  1362,  ^a  5-63,=99-8i>.  Plattner 
had  previously  ascertained  by  his  trials  (J.  pr.  Oh.,  xv.  821)  that  it  was  a  silicate  of  alumina,  iroiv 
manganese,  lime,  magnesia,  and  soda. 

It  is  unaltered  in  the  closed  tube.  B.B.  fUses  easily  to  a  dear  glass,  coloring  the  flame  yellow 
(soda).    With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  violet  with  manganese 
greenovite  and  manganesian  epidote,  in  the  braunite  of  St  Marcel,  in  the  valley  of  Aosta,  Pied 
mont    Named  from  its  cdor. 


239.  JESOIRITB.    .£girin  Emark^  Berzelius,  Jahrb.  Min.,  1835,  184. 

I^Ionoclinic,  and  isomorphous  with  pyroxene.     Cleavage :  i-i  perfect ;  i 
less  so  ;  iri  still  less.    Usual  in  striated  or  channelled  prisms. 


SSi  oxYuuxr  (xMFomme. 

H.=5-5-6.  G.=3-46— 3-58;  3-578,  fr.  Skaadte,Rammel8be^;  3-464 
fr.  Berkevig,  Piaaiii,  Lustre  vitreonB.  Color  greeniBh-black.  StreiJt  dark 
green.    SubtranBluceiit  to  opaque. 

Oomp.— ft*Si*+PeSi*=(}&'-KlFe)Si>s,  If  A=Ca-»-fra4-f'e,  Silica  EOT,  UBqmozTd  oT  I  vc 
as-6,  piotoxjdof  iron  lO'l,  lime  7-B,8od»8-7  =  100.  AjialTsea:  1,  Eanunetaberg  (Pogg^  dit  836^ 
SOJ);  £,  Fiaanl  (a  R,  ItI  8M): 


2.  BeriuTig 


loss  1-22  ai-oi  8-sn  wo  i-as  s-er    9-28  o-94=ioo-lsBuiim. 

a-ll  2'4T  22IJ0  8-40 041  2-60  1^-10,  fi  0-30=101-10  FiwuiL 


For  no  imperlbct  anal,  bj  Plantamoar,  see  BibL  tJolr.  6«n^e,  1S41. 

Aa  Baaunelsberg  observes,  tegirine  holds  the  same  lelatioD  in  compoaitioD  to  pjToxene  that 

aifredaonlte  does  to  hombleDde ;  in  each  alkalies  being  present,  and  sesqniozjd  of  iron  refdaoiiig 
10  a  large  extent  the  protozjd  basea. 

Fyi-  etc. — B.B.  fuses  aesit;,  coloring  the  Some  ;ellow  (soda);  gives  a  magnetio  globule  ea 
obafooaL    Not  appreciably  attiioked  by  adds. 

Oba.— Occurs  with  leiicopbanlte,  cancrinite,  el»olite,  In  Nomy,  near  Brevig,  on  tbe  Isle  of 
RkMdiie.  and  at  Berkevis;  Hot  Sprintrs,  Arkansas. 

Von  Hornberg  obtained  from  a  perfect  crystal  from  LamOes  /^  /=8T°  81'— 81°  47',  and  82*  4B 
—02*  SO',  the  variation  owing  to  a  slight  irreguJaiity  in  the  prism,  the  edges  and  faoea  being  out 
quite  parallel 

Named  after  ^gir,  the  Scandinavian  god  of  the  sea. 

fl40.  AOMITB.    Ac)uu[t5«-An,AlLH.StOCUi,  1831,  leo,  and  Arv.,fb.,  163.     Akmit  Arm. 

Monoclinic.  C=1i°,  I A  7=86"  56' ;  a:h:  c=0-5405 : 
1 ;  0'9135.  Occurring  planes  :  0 ;  vertical,  i-4,  i-l,  /; 
dome,  2-i;  pyramidal,  4-2,  —12-3,  12-i.  4^2  replaces  the 
edge  between  2-i and t-i.  Cleavage:  /distinct;  i41e8aso 
Plane  14  often  longitudinally  striated  or  channelled.  TwiuB : 
composition-face  t-t ;  common. 

H.=6.  (i.=3-2-3-53;  3-43,  Eammelsberg,  piece  of  tt 
crystal;  3-53,  same  pulverized.  Lustre  vitreous,  inclining 
to  reainoua.  Streak  pale  yellowish-gray.  Color  brownish 
or  reddish-brown ;  in  the  fracture  blackish-green.  Opaque. 
Fracture  uneven — earthy.  Brittle.  Plane  of  optical  axis 
parallel  to  clinodiagonal  section,  Descl. 

Oomp.— ll'Si*-i-2Pe8i'=(ift'  +  iFo)gi'=,  if  S»:  *'e=3: 1,  BOtoa  61-8, 
Besquioiyd  of  iron  30-4,  protoiyd  of  iron  O'l,  aod^  13'2.  Analyses:  I.  Ber- 
aeliuA  (Ak.  U.  Stockh.,  1821,  160);  2,  Lehunt  (Thomson'a  HiiL,  L  480) ;  3, 
Bunmelsberg  (Fogg.,  ml  300) : 

Si       Pe     &n      f'e      ftn     Ca     Sa 

1.  Bmidemyr  fiB-3S  31-46    1-oa Ola  1040,  Klir.=98-70R 

3.  "  63-02 28-08   8 49   088  13-3S,  lilg 0-60,  Si  U-6S= 

98-98  Ja 

3.  "  61-66  38-28  6-83   0-6»  12-46,    ft  048,   Ifi   Ml, 

ign.0-39=l<W-86B. 

M  are  mainly  soda  and  protozyd  of  iron.    Ssmmelsberg  makes  the  ratio  of 
*er  3 : 1.    The  ratio  of  the  protoiyds  to  the  sesquiozyds  is  1  : 3,  while  It  ii 

1  :4  hi  spodumene.     Anal  1  gives  the  0.  ratio  for  bases  and  Bilica=t ;  1^. 
nisea  at  :i  to  a  lustrous  black  magnetic  ^bule,  coloring  the  fiatue  deep  yellow, 
reacts  for  iron  and  aonietiiiies  mangBDese.    Slightly  acted  upon  by  adda. 
lira  at  Bnndemyr,  4  m,  S.  of  Dimserud,  near  Kongaberg  in  Norway,  in  slettdet 

nearly  a  foot  long^  imb«dded  in  feldspar  and  quarts ;  the  cryatda  are  oltM 
d  quite  bagile. 
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Stdoed  from  'w/itf,  apomif  in  anasion  to  the  pointed  extrem  ties  of  the  crystalB. 

G.  Boee  has  suggested  that  acmite,  as  hitherto  ohserved,  is  probably  in  a  somewhat  altered 
condition,  and  that  possibly  the  legirine  of  Breyig  is  acmite  in  an  unchanged  state  (Krvst.  Ch 
IGn^  76,  1852). 

341.  RHODONXTB.  Bother  Brannstein  pt  MhL  of  last  OmL ;  fr.  Kapnilc,  Ruprecht  (with  anaL), 
Phja.  Arb.  Wien,  L  65,  1782;  Oreli's  Ann^  I  297,  1790.  Rothbraunsteinerz  pt  Warn, 
Dichtes  Both-Braunsteinerz  (Kaprnkker  Feldspath)  Kartt,  Tab.,  54,  78,  1800  (fayoring  its  being 
a  distinct  species,  while  others  (HaQj,  Beuss,  eta)  supposed  it  the  carbonate  mixed  with 
quarts).  Rothstein  pt,  Eieselmangan,  Mangankiesel,  Chrm,  Manganese  Spar  pt ;  Bed  Man- 
ganese; BisUicate  of  Manganese.  Bhodonit  Jaschey  Germar,  in  Schw.  J.,  xxyL  112,  1819 
Hjdropit  Germar,  ib.,  115. 

Bnstamite  (IV.  Mexico),  BisUicate  de  Mangandee  et  de  Chaux,  A.  Brongn^  Ann.  ScL  Kat,  viiL 
41],  1826.  Fowlerite  (fr.  Hamburgh,  N.  J.)  Shep^  Min.,  186,  1832,  ii.  25,  1835.  Eapnikite 
Huat,  i  239,  1841.  Paisbergit  IffOairihn,  (Efr.  Ak.  Stookh.,  148, 1851 ;  J.  pr.  Gh.,  liy.  192, 1861. 
Msngaz^Amphibol  Berm^  J.  pr.  Gh.,  xItIL  7,  1849=Hennannit  Kmmg^  Min^  71,  1853=Gnm- 
mingtonit  Bamnu,  Min.  Gh.,  473,  1860. 

TricUnic,  but  approximately  isomorphouB  with  pyroxene.  Angles,  accord- 
ing to  Greg  and  Dauber,  and  also  those  of  pyroxene : 
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Grec^ 

Dmber. 

In  Fyrozenab 

/A  7 

87'  20' 

87*»  38' 

87"    5' 

OM 

93  50 

93   28i 

100   67 

OM' 

110  40 

111     8i 

100   67 

I/\i-\ 

136  20 

186      8i 

133   32i 

J  Mi 

138   20 

138    Hi 

136   27i 

/A2 

148  42 

148   47 

144   35 

T/k2' 

142   30 

142   391 

144   35 

/A  2' 

86   35 

85    24 

^^ 


Cleayage:  /perfect;  (7  less  perfect.    Usually  massive. 

B[.=5-6-6-5.    G.=3-4-3-68;  8-612,  Longban;  3-634,  Siberia;  3*63 
Stirling,  Hermaniu     Lustre  vitreous.      Color  light  brownish-red,  flesh 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  black  outsido 
from  exposure.     Streak  white.      Transparent— opaque.      Fracture  con- 
choidal — ^uneven.    Very  tough  when  massive. 

Oomp^  'Vtot. — Silicate  of  manganese,  ifn  Si=Snica  45-9,  prot  manganese  64*1=100.  Usually 
some  ^e  and  Ca,  and  oooarionally  2n,  replaoes  part  of  the  ttn. 

1.  Ordinary,  (a)  Crystallized.  Either  in  crystals  or  foliated.  The  ore  in  crystals  firom  Pais- 
berg,  Sweden,  was  named  Paubergite  under  the  idea  that  it  was  a  distinct  species,  (b)  Granular 
massire. 

S.  Oaleiferoua;  Bvnxxm,  Contains  9  to  16  p.  a  of  lime  replacing  part  of  the  Mn.  Often 
also  impure  fh>m  the  presence  of  carbonate  of  lime,  which  suggests  ttiat  part  of  the  lime  replacing 
the  Mn  may  haye  come  from  partial  alteration.  Grayish-red.  Named  after  Mr.  Bustamente,  the 
discoverer. 

3.  Zmdferoua;  FowLBRiTS.  In  crystals  and  foliated,  the  latter  looking  mudi  like  deavable  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  /A  /=86'  80',  Torrey.  G.= 
8*34,  Breith. ;  8*44,  Thomson.  This  mineral  is  mentioned  by  Fowler  in  Am.  J.  ScL,  iz.  246, 1826  as 
i:*lieeinu  oxyd  of  mangoMae  from  Sterling,  N.  J.,  and  as  often  containing  dysluite  (zinciferous  spinel). 
It  occurs  under  the  same  name  in  Robinson's  Oat  Amer.  Min.,  298, 1826.  It  is  Thomson's /erro- 
BiUcait  of  mcMganeatj  Ann.  Lye,  N.  Y.,  iii.  28,  1328. 

Analyses:  1,  Berzelius  (AfhandL,  L  110,  \y,  »82);  2,  3,  Ebelmen  (Ann.  d.  M.,  IV.  yil  8);  4, 
Heimann  (J.  pr.  Ch.,  zlviL  6) ;  6,  A.  Schlieper  (This  Min.,  463,  1860);  6,  Igelstrom  (J.  pr.  Oh.,  liy. 
190);  1,  H.  Hahn  (B.  H.  Ztg.,  zx.  267) ;  8,  Dumas  (Ann.  ScL  Nat,  yiiL  41 1) ;  9,  Ebehnen  (L  c.) , 

16 


.  • 


OXYGEN  COMPOUNDS. 


It,  Bammelsbe!^  (ZS.  G.,  xviil  34);  11,  Pfsani  (G.  B^  bdl  102);  12,  Hermaaa  (L  a);  13,  Bam 
(Mm.  Ch.,  469) : 


Si 

*e 

Hill 

2d 

»g 

Ca 

A 

CaO 

K.  U  Loogban 

48-00 

49-04 

0-22 

3-12 

=100-38  Berz 

1  Algiers 

45-49 

6-42 

89-46 

2-60 

4-66 

=98*63  Ebelmen. 

S.  St.  Marcel 

46-37 

47-38 

5-58 

=99-^8  Ebelmen. 

<C  Cummington 

48-91 

ir. 

46-74 

2-00 

2-36 

— ^*=  1 00  Hennaim. 

». 

61-21 

4-84 

42-65 

ir. 

2-93 

=101-13  Sohliep. 

«.  i\Btsfte9Vtl0 

46-46 

3-31 

41-88 

0-91 

818 

=1 00-69  Tgelfltr. 

T.  Ellungerode 

44-86 

1-52 

42-98 

6-15 

3*06 

0-95 

,3Sl  0-74,  Pe8»  0-4: 

=100-65  Hahii 

BL  8.  Uezioo,  BusL 

48-90 

0-81 

36-06 

14-67 

=100-84  I>umat. 

9.        " 

44-45 

1-16 

26-96 

— .— 

0*64 

14-43 

12-27=99*90  EbelmexL 

10.        " 

47-86 

42-08 

9-60 

0-72 

=99*75  Bamm. 

U.  YioenUne" 

46-19 

105 

28-70 

2-17 

13-23 

3-06 

6-95=101-86  Pisani 

i\  11  Stirling,  m^l 

46-48 

7'28 

31-62 

5-86 

8-09 

4-50 

1-00 

=99*67  Heimaim. 

11        "         " 

46-70 

8-35 

81-20 

5-10 

2-81 

6-30 

0-28 

=100*74  Bamm. 

MkUeper  (bund  his  specimen  (one  ftirmshed  by  the  author  apd  seemingly  nnaltered)  to  consist  partly 
Wf  carbonate  of  manganese  and  other  bases.  By  digestion  in  concentrated  muriatic  acid,  it  afforded 
^'15  per  cent  of  silioate  of  manganese,  and  9*85  soluble  portion.    The  latter  gaye  on  analysis! 

Mu  C  50-52        ^e  0  8*60        Ca  C  3717        Ag  C  2*44       IS  and  loss  1-27 = 100. 

IVn  p.  a  of  carbonates  had  been  previously  found  in  the  Cummington  mineral,  by  E.  ffitch- 
«<K>k.  Allowing  tbat  the  ten  p.  a  of  carbonates  in  Schlieper's  specimen  had  been  formed  at  the 
M|ii>ua(,«  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  fVee  silica  in  minute  points 
ve  uriilna,  as  was  obvious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  different  from  that  of 
rt^HUmlto. 

kWnnaun^s  MangarHimphibol  (L  o.)  was  based  on  an  analysis  of  this  Cummington  mineraL 

Ruprooht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  55*06,  manganese 
I|t&'l5,  iron  7*04,  Ttl  1-56,  water  0'78=99'59.    Huot  based  his  species  Kapnikite  on  this  old  analysis. 

llrimdes  obtained  for  the  RydrapUej  a  rose-oolored  ore  from  Elapnik,  having  G.=2'8  (Schw.  J., 
xx\l)  i>i  6.S-50,  Mn  41*93,  fe  1*00,  ^1 1*24, 1^  3-00;  it  has  been  considered  a  tersUicate,  with  the 
I^VNuula  Mn*  Si";  but  it  was  probably  an  impure  rhodonite. 

Fyr.,  etot — ^B.B.  blackens  and  fuses  with  slight  intumescence  at  2*5 ;  with  the  fluxes  gives  re- 
dkk^ious  for  manganese ;  fowlerite  gives  with  s<^a  on  charcoal  a  reaction  for  zinc.  SlighUy  acted 
upvui  by  acids.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with  carbon- 
alt»  i)f  lime.  In  powder,  partly  dissolves  in  muriatic  acid,  and  the  insoluble  purt  becomes  of  a 
whUi>  color.    Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Oba«— -Occurs  at  Longban,  near  Philipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also 
muular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  origin  of  the  UAme  paubergiie; 
aUo  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Eathorineubergin  the  Ural ;  with  tetrahedrite 
Ml  Kapnik  in  Transylvania ;  in  Cornwall,  eta 

Doours  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  War> 
Nviok,  Mass. ;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine ;  in  Irasburg  and  Coven* 
Uy,  Vt ;  near  Winchester  and  Hinsdale,  N.  H. ;  at  Cumberlaud,  B.  I. ;  fnokriie  at  Hambuiig  and 
^rllng,  New  Jersey. 

Named  trom  jioiav^  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jascheby  Germar 
(\^\i)),  but  is  not  in  the  Kleine  Min.,  Schriften  of  Jasche  (1817). 

AU«— There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  together. 
\\)  Through  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  state  of  oxy 
v^aiion ;  in  which  process  the  red  color  d^ges  to  brown  or  black,  commencing  with  the  exterior, 
x^iiloh  becomes  a  black  crust  to  tiie  mass.  Indefinite  mixtures  thus  result,  which  may  be  either 
l^irtly  silicate,  or  wholly  one  or  more  oxyds  of  manganese.     (2)  Through  the  tendency  of  the 

Ctoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  add  afforded  by  alka- 
\  carbonated  waters,  this  causing  the  silioate  to  be  penetrated  with  carbonate  of  manganese, 
aiid  often  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  is 
oauaUy  grayish-red  to  grayish-white,  and  sometimes  brown. 

1,  By  OxydaUoH;  not  HydraUd  or  Oarbonakd, 

A*  Maboelinv  BerOUer  (Ann.  Ch.  Pharm.,  IL  79,  1832).    Color  grayish-black  to  iron-black; 

Iro  submetaUic;   0.=3'8;   H.=5-5— 6.     From  St.  Marcel  in  Piedmont     Beieroctin  BreitlL 

*  ^'^.,  xliz.  204,  1840)  is  trom  the  same  locality,  and  of  the  same  nature,  as  recogniaed 
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B.  Drs!vnTB  v.  K6M  (GmndB.,  338,  1888)  is  Thomflon's  aetqttisUieaie  qfjf^  from  Franklin^  K.  J 
(Ann.  Lye  N.  York,  L  a\  an  iron-black  ore,  with  Q.=3*67 ;  it  is  altered  fowlerite.  Yon  KobeC 
cites  Thomson's  analysis  (see  below),  and  gives  no  description  of  his  own. 

n.  By  OxydaHon;  BydrtUed. 

Stbatopeftb,  Witdngite,  Neotokite,  are  names  of  results  of  this  kind  of  alteration.  Thej  are 
found  along  with  rhodonite,  Thej  contain  about  36  |>.  a  of  silica.  See  Nsotooitb  under  Htdboui 
8n.iaATB&  Opsimose  of  Bendant  and  Klipsteinite  o  f  y.  Kobell  are  names  of  a  similar  hydrous  silicate 
eontaining  about  26  p.  a  of  silica. 

m.  Carftanaied. 

A.  Allaoitb  Jasehe  (Germar,  Sohw.  J.,  zzvi  112,  1819;  Grunmanganerz  Jik*che^  Kleine  Min. 
Schriften,  10,  1817X  from  Schebenholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  du  Menil  (Gilb.  Ann.,  IxL  197)  7*6  p.  a  carbonic  acid.  The  name  AllO' 
ffUCf  like  ModonUe,  is  not  in  the  Kleine  Schriften  of  Jasche,  but  is  attributed  to  Jascfae  by  Germar. 

B.  Photioitb  (Oermor,  Schw.  J.,  xxvL  116;  Photizit  Brandea,  ib.,  138)  is  yeUowish-white,  isa* 
bella-  and  wax-yellow,  greenish-gray,  peari-gray,  to  rose-red;  G.=2*8*— 3,  from  tiie  same  locality 
with  the  allagite.  It  afforded  Brandos  (ib.,  136)  1 1  to  14  p.  c.  of  oarbonio  add,  with  some  water. 
Corneous  manganese  {Hom-mangan  of  Jasche)  is  of  similar  uatore,  it  oontalmng  6  to  10  p.  c.  of 
carbonic  acid ;  color  brown  to  gray.  And  so  also  the  Cummington  Rhodonite,  which  afforded 
Bchlieper  10  p.  a  or  more  of  carbonates. 

Analyses :  1,  Berthier  (La);  2,  Berzelius  (Schw.  J.,  xxL  26i) ;  3,  Byreinoff  (Pogg.,  tUt.  204) ; 
4,  Damour  (Ann.  d.  M.,  lY.,  J.  pr.  Oh.,  zxyiiL  284) ;  6,  Thomson  (Lye  Nat.  Hist,  K.  Y.,  UL  83): 
6,  7,  da  Menn  (L  c);  8-10,  Brandos  (L  a) : 


1.  MdrceUne 

2.  EeteroeHn 

3.  " 

4.  »• 

5.  Dysamie 

6.  AUagiiAt  green 

7.  "       hrawn 

8.  PhoUcUe,  ywh. 

9.  ••         gyh. 
10.  Hom^mangti^ieae 


Si 

26-00 
16'17 
10-16 
10  24 
38-39 
16*00 
16-00 
8900 
36-00 
851)0 


Si 

300 
2-80 


0*26 
600 


Sin 

67*23 
75-80 
86-87 
7682 
61-67 


0-50 
0*50 
0*26 


9e 

1-23 

4-14 

8*28 

11*49 

9-44 

73*71 

76-00 

4613 

37*39 

67*16 


Ca 
1-40 

0-61 
1*14 

tr. 


&g 
1-40 

0-26 


a 


=1 00*26  Berthier. 

——=97-71  BersBeliua. 

,  ii  0-44=  100-36  Bvr. 

=99*46  Damour. 

=99-50  Thomson. 

7-60=97*21  du  HeniL 
7-50=98-60  du  Menil. 

1 1  -00=99*88  Brandes. 

14*00=99*89  Brandes. 
5-00=99-91  Brandes. 


Bustamite  altered  to  kaolin  has  been  described  by  Bbelmen  (Ann  d.  IL,  lY.  yii  1)  and  Damour 
(BulL  G.  Soa.  tIL  224). 

Berthier  obtamed  for  a  Granbundten  (GrisonB)ora  (Ann.  Gh.  Phys.,  VL  79)  Si  16*3,  fin  80-9,  Pe 
1-0,  Si  1-0=98-2 ;  and  Schweiser  for  the  same  (J.  pr.  Oh.,  zxiii  278)  Si  15-60,  fin  77*34)  Fe  3*70, 
Ca  1-70,  a  1-76=100. 

The  ores,  as  alteration  continues,  graduate  into  true  oxyds  of  manganese.  A  kind  from  Pesillo 
(called PetOlUe  by  Hoot,  Min.,  1841)  afforded  Berthier  Si  6*8, fin 842, 0, S  6*7,  9e  2*8,  Co  08 ;  it 
had  lost  nearly  fdl  of  the  silica  in  the  ohaage. 


242.  BABXHOTONZTB.    levy,  Ann.  FhiL,  IL  yii.  276, 1824. 

TricliniCj  but,  like  rhodonite,  approaching  pyroxene  in  form, 
anes  as  in  the  annexed  iigures.    I A  /=87°  24',  Dauber;  87^ 


Observed 
26',  Levy 

219 


218 


planes 

0  A  7=92^  32'     /A  -2=150^  19' 
Oa/'=11212    /A-2'=89  13 
(9Ar=132  24   jrAM=132  34 
0  A  -2=122  22  7  A  i-t=135  16 
0  A  -2'=136  54  7  A  -2=98  37 
0  A  2=117         T  A  -2'=155  18 
/Ai-t=134  50  7Al',adj.,=115  24 
/At-t=137  20 

H.  =  5-5-6.      G.  =  3-35  - 337  ; 
3-355,  Thomson ;  8'366,  Rammelsberg.    Lostro  vitreous,  splendent.    Color 
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dark  greenish-black ;  tbin  Bplinters  ^een  in  the  direction  of  0^  and  brown 
transversely.  Faintly  translucent;  large  crystals  opaque,  or  faintly  sub* 
translucent.    Fracture  imperfectly  concnoidal. 

Oomp.— 3  ft*  8i»+f  e  Si",  Bammelsberg;  =(|  ft"+i  Fe)  8i»=,  if  9  ft=2  *e  +  l'6  ftn+SI 
Ca,  Silica  60*1,  aesquioxyd  of  iron  11*1,  protozjd  of  iron  10*0,  protoxyd  of  manganeie  7^ 
lime  21*4=100.  Analyses :  1,  Arppe  (Berz.  Jahresb.,  xrii.  206);  2,  B.  D.  Thomson  (PhiL  ICag., 
xzriL  123);  8,  Bammelsbeig  (Fogg.,  dil  287,  304): 

Si  9e         %        Oa  ^e       An       £l 

1,  64-4        2*2        19-6        21*3        IB 

2.  47-46      2*21       14'74      16*81     10*16 

8.        61*22      11-00        0-77       19*82       10*26     17*91 


0-3,  ign.  0*9=100*6  Arppe. 
6-48,  ign.  1*24=99*10  Thomson. 
— s  Ign.  0-44=100*92  Bamm. 


Pyr.,  etc* — ^B.B.  flises  at  2*7  to  a  black  magnetic  globule,  and  with  the  flozee  gires  reactioiis 
for  iron  and  manganese.    Unacted  upon  by  adds. 

Oba«— Babingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  assodated  with  epidoie 
and  massiTe  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quarts  It  was  named  after 
Dr.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  ooat  crystals  of  feldspar,  at  GouTemeur,  St  Lawrence  Oo^ 
N.  Y.    On  oryst,  see  Dauber,  Fogg.,  zdy.  402.' 

Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Ifass^  xefbrred 
by  Shepard  to  Bablngtonite^  may  possibly  belong  here. 

243.  SPODUBCBNB.     I/Afidrada,  Sdieror's  J.,  iy.  80,  and  J.  da  Fhys.,  IL  240,  1800. 

Triphane  S^  Tr.,  iv.  1801. 

Monoclinic.     (7=69**  40'  /A  7=87°,  0  A  2-1=130^  80'. 
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0  A  t-»=69°  40' 

14  A  2=117"  19' 

0  A  1=134  12 

14  A  2-2=125  13 

0  A  2=110  50 

i4  A  1=101  6 

i4  A  7=133  30 

i4  A  2=134  19 

i4  A  »-»=107  33 

/A  2=145  60 

24  A  2-i,  top, =80 

/A  1=121  28 

a  A  24=139  30 

1  A  1=116  19 

i4  A  24=102  64i 

2  A  2=91  24 

Crystals  large.  Cleavage :  i4  verjr  perfect ;  /  also 
perfect ;  14  in  traces ;  m  strisB  on  i-i.  Twins,  com- 
position-face i4.  Also  massive,  with  broad  cleavage 
surface. 

H.=6-5-7.      G.=313-319  ;    317,  Haidinger  ; 
3-188,  Dublin  Bay,  Thomson ;  3*133,  Uto,  Rammels- 

beig ;  8-137,  Sterzing,  id. ;  3-182,  Sterling,  Smith ;  3-18,  Norwich,  Brush. 

Lnstre  pearlv.     Cross  fracture  vitreous.     Color  grayish-green,  passinff  into 

greenish-white  and  grayish-white,  rarely  faint-reddish.    Streak  uncolored. 

Translucent — subtranslucent.    Fracture  uneven. 

Oomp^ft*  8i'+4  Si  Si*=(i  ft'+i  S)  Sl'=ir  ft=:Li,  Silica  64-2,  alumina  29*4,  Uthia  G-4rrl00. 
Analyaea:  1,  K  Hagen  (Pogg.,  zlviiL  861) ;  2,  Thomaon  (lOn.,  1 302) ;  3, 4,  Bammelaherg  (Fogg, 
IxxxT.  644);  5-3,  Smith  and  Bruah  (Am.  J.  SicL,  IL  xrl  372): 

*a         «       fi 


Si        Si 


9e       Ca 


Li 


1.  Ut5 

6614 

27-02 

0-82 

3-84 

2*68 

— i— 

— =100  Hagen. 

2.  Kfllinej 

68*81 

28-51 

te  0-81 

0-73 

5-60 

0-36=99-84  Thorn. 

S.  Uto 

66-02 

29-14 

fe    ir. 

0*50 

5*47 

046 

0*14 

'  —     * 

65-63 

29-04 

te  1  -42 

0-97 

4-49 

0-07 

0-07 

— ->  Mg  0-07  Ramnk 

64*04 

27*84 

0-64 

0-34 

5*20 

0-66 

0'1€ 

0*50=99-88  S.kK 
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Si 

21           9e 

Ca       Li       fTa 

i     fi 

6L  Norwicii 

63  65 

28-97 

0-31      5-05      0-82» 

—  0-60  a  A  B. 

7.        " 

63*90 

28*70 

0-26      4-99       0-80* 

0-60  &&B. 

&  Storiing 

64-60 

25*30          2-65 

0-43      5-65      1-10» 

—    0-SO^  iig  0*06=99-89  8  fc  E 

*  With  MixM  potash;  1b  5,  fi,  7,  magnmia,  <r. 

In  a  specimen  from  Sterling,  MaBS.,  Hagen  found  Si  66-247, 21,  ¥e  27-556 ,  and  in  another  flron 
1^1,  Si  66-027,  21 26*451.  O.  J.  Bruah's  earlier  aoalyaea  (Am  J.  Sd^  IL  x.  370)  are  rejected 
bjhim. 

P3n^.,  eto« — ^B.B.  becomes  white  and  opaque,  swells  up^  imparts  a  purple-red  odor  (lithla)  to 
the  flame,  and  ftises  at  3*5  to  a  dear  or  wMte  glass.  The  powdered  mineral,  Aised  with  a  mixture 
of  bisulphate  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  lithia  reaction.  Not 
acted  upon  hj  adds. 

Obfl. — Occurs  on  the  island  of  Utd  in  Sudermanland.  Sweden,  with  magnetio  iron  ore,  quarts, 
tourmaline,  and  feldspar ;  also  near  Stening  and  lisens  in  the  Tyrol,  and  of  a  pale-green  or  yel- 
lowish oolor,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland. 

Occurs  in  granite  at  GkMhen,  Mass.,  assodated  at  one  locali^  with  blue  tourmaline  and  beryl  ^ 
also  at  Chesterfield,  Chester,  Korwidi,  and  Sterling,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
along  with  garnet  and  staurotide;  at  Winchester,  N.  H. ;  at  Brookfield,  Ct,  a  few  rods  north  of 
Tomhnson's  tavern,  in  smaU  grayish  or  greenish-white  individuals  looking  like  feldspar;  near 
Ballground,  Cherokee  Co.,  Gkt  At  Norwich,  Mass.,  it  is  associated  with  triphyline,  mica^  bery\ 
and  albite;  one  crystal  from  this  locality  was  16|  inches  long,  and  10  inches  in  girt  Fig.  221  is 
of  a  crystal  fix>m  this  locaU^,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-1,  1,  O,  have  been  observed  by  A.  B.  Kittredge  at  the  Sterling  loodity. 
Crystals  also  occur  at  Goshen. 

Named  from  tm^,  asheSj  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  the  angles  obtained  hj  the  author,  with  the  common  goniometer,  from  tiie 
Norwich  crystals :  0  A  i-»=69'*  40',  i-t  A  f^lZS"  80',  i-»  A  i-6=107".  2-<  A  %4,  top,=80^  «  A  2-« 
nrlSO"  45',  i-i  A  2-i=103°, «  A  2=116',  i-i  A  1=100"  30',  «  A  aj=140%  i4  A  2=184^  i-i  A  2= 
142%  /A  2=144%  1  A  1=117%  2  A  2=92^ 


244.  PBTALnn. 


Petalit  ePAndrada^  Scherer's  J.,  iv.  36,  1800.    Castor 
Ann.  Ch.  Pharm.,  Ixix.  436,  1849. 


Breiih^ 


MonocUnic.  0=67""  34'=<?,  below,  on  i-i;  /A  7=86^ 
20'  (87°-87i°  observed),  0  A  2-1=126°  2' ;  a:i:c= 
0-64511  :  1 :  0-8670. 

Observed  planes :  0 ;  vertical,  /,  i-i,  i-i,  iri ;  clinodome, 
8-4 ;  hemidomee,  -f^',  -2-i,  -l-i,  4-i,  |-i  ?  (cleavage). 


0  A  7=105°  8' 
(?  A  7,  back,=74  62 
0  A  -4-*=14:9  7 
0  A -2^=141  28 
(?  A -1^=154  26 
OAi-i=99  19 
0  A  *.J=90 


•  0  A  4-i,  adj.,=90°  23' 
0  A  f  i,  adj.,=117  27 
-24  A  f  i,  ov.  i.i,=101  10 
i4  A  -2-*= 151  3 
i-l  A  7=136  50 
ii  A  i.i=154  52 
i-i  A  i-i,  ov.  7j=50  15 


Observed  cleavage  angles  of  petalite :  0  A  -2-i=141°  30'  0  A  f-i— 
117^-118%  -2-i  A  fi=100i°-101°.  aeavage:  (9  perfect;  -2-i  easy. 
J-iquite  diflScnlt  or  imperfect.    Also  massive,  cleavable. 

H.=6— 6-5.  G.=2-39— 2-5.  Lustre  of  O,  or  face  of  most  perfect 
cleavage,  pearly ;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish-white.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong ;  optic-axial  plane  per- 
pendic  nlar  to  the  plane  of  symmetry  and  parallel  very  nearly  to  0 ;  bisec- 
trix acute,  positive ;  angle,  in  oil,  for  the  red  rays  S6**  27^',  yellow  86°  42'. 
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Var< — 1.  Qutoriief  in  distinct  transparent  crystals,  affording  the  above  angles  and  figure,  accord 
big  to  Desdoizeaux.  G.=2*38|  Breith.;  2*397—2-406,  Damour.  2.  Ordinary  peta/ile,  deavabic 
massive;  and  6.=:2'42,  Arfycdson;  2-46,  Dr.  Clarke;  2*426,  C.  O.  Gmelin;  2*412,  2*420,  2*465, 
2*448,  2*563,  Damour,  the  last  two  fh>m  different  parts  of  the  same  Ut5  specimen,  and  indicating, 
according  to  Damour,  that  the  mineral  is  mixed  with  more  or  less  quartz  and  feldspar.  The 
deayage  f-t  has  been  observed  only  in  pctalite. 

Oomp.— 0.  ratio  for  tL  fi,  Si=l :  4 :  20,  Bens. ;  {i  "k^-^i  S)  Si'+3  Si;  or  else  with  one-third 
of  the  excess  of  silica  (S&)  basic;  =SiHca  11-1,  alumina  11%  lithia  8*3,  soda  l'2=rl00. 

Analyses :  1,  Arfvedson  (8chw.  J.,  xxii.  93);  2,  Gmelin  (Gilb.  Ann.,  fatii  399) ;  8,  4,  B.  Hagen 
(Pogg.,  xlviii  361);  5,  Bammelsberg  (Pogg.,  hcxxv.  553);  6,  Waltershausen  (Yulk.  Gest,  296); 
7,  8,  Smith  k  Brush  (Am.  J.  8oL,  l£  xvi  878);  9,  Plattner  (Ann.  Oh.  Fhann^  bdx.  443): 

Si  £1        Li        ffa 


L  Ut6 


79*212     17*225    6*761 


-=102*198  AHVedson. 


5*16  Ca  0*82,  ign.  2*17s:99*23  Gmelin. 

2-692  2-302=:100B.Hagen. 
2*660  2-273=100  B.  Hagen. 
8-80      1  *  19  =  1 00  Bammelsberg. 

2-69       ,  l?e  0-08,  Mn  1-0,  ftg  1*0  fl  0*97 =99-96  W. 

3*74      0-48,  9e  0*62,  i^  Oa,  <r.,  Mg  0*21,  ign.  0*60=100*23 

Smith  A  Brash. 
0*53,  9e  0-51,  &,  Ca,  1r.,  Hg  0*26  ign  0*70  a  &  B. 


3*52 


2*76  (with  tr.  &,  $a)=  100*24  Flottner.    G.=2*392. 


J.    "  74*17  17*41 

3.  "  77*812  17-194 

4.  •*  77067  18*000 

5.  "  77-79  18-58 

6.  "    reddi0h  76*74  18-66 

7.  Bolton,  Mass.  77*96  16-68 

8.  **  77-90      15*86 

9.  Elba,  Castariie  78*01      18*86 

The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  deavagea, 
aocordiog  to  Bose,  are  like  those  of  petalite,  and  its  optical  diaracters,  according  to  Desdoizeaux. 
Breithaupt  still  uxiges  that  they  are  distinct  (B.  H.  Ztg.,  xxv.  85),  and  mentions  their  difference  in 
sp.  gr.  as  a  prominent  distinction. 

Pyr.,  etc. — Gently  heated  emits  a  blue  phosphorescent  light  B.B.  on  charcoal  becomes 
glassy,  Bubtransparent,  and  white,  and  melts  only  on  the  edges ;  gives  the  reaction  of  lithia. 
With  borax  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  adds. 

Obs< — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodumene, 
and  quartz ;  on  Elba  (eastorUe)  in  attached  crystals ;  at  Bolton,  Mass.,  with  scapolite ;  according 
to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Oonada. 

LiOiia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  petaiiie  is  from  rcraXov,  a 
leaf,  and  alludes  to  the  deavage. 

On  cryst  of  castorite  and  petalite,  see  Dead.,  Ann  Ch.  Phys.,  lY.  iil  264,  1864^  and  Pogg., 
CTxiL  648. 

Desdoizeaux,  who  gives  the  above  figure,  points  out  the  isomorphism  with  spodumene,  and 
the  fact  that  the  0.  ratio  differs  by  a  multiple  of  2  for  the  silica,  it  being  1:4:  10  for  spodumene 
and  1  :  4 :  20  for  petalite. 

246.  jrUPFFBRITE.    Knpflbrit  (fr.  the  Tunkiosk  Mts.)  R  ffenrumn,  BolL  Soa  Nat.  Mos- 
000,  XXXV.  243,  1862.    Anthophyllite  pt    Antholith  pt  Kmung. 

Monoclinic.  /A 7=124^  15'-124^  80'.  Cleavage:  /perfect.  In  ag- 
gregations of  prisniB,  like  actinolite. 

H.=5'5.  G-.=3*08,  fr.  Ilmen  Mts.  Lustre  vitreons.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 

Oomp. — l^g  Si,  with  but  little  te  replacing  the  Mg,  like  enstatite,  it  being  an  eiutaiiie  hon^ 
blende  colored  by  chrome.    Analyses :  1,  Hermann  (L  a,  and  J.  pr.  Gh.,  Ixxxviii.  195) ;  2,  3,  Heintz 


(Pogg.,  IviiL  168) i  4,  Lappe  (Ppgg., 
(BeaGen.Sci^iiL3S6): 

Si 

1.  Bmen  Mts.  57-46 

2.  Pinel,  cuftesi.         69*23 

3.  Tscbussovija        68*72 

4.  Koruk  68-48 
6.  Kupforberg,  onA.  66-59 
6.  Perth,  Can.,    "    67-60 


486);  6,  Saokur  (Bamm.  Min.  Gh.,  472);  6,  Thomson 


»g 
30*88 
3102 
30-90 
31-38 
30*46 
29*30 


Ca   Alk. 
2*94    tr. 


004  — 
1-76  — 
8-56    — 


Igu. 

0-81=100  Hermann. 
l*31=rlOOHemtz. 
1-58=99-49  Hemta 

^  Mn  0-88=100  L. 

=1 00-24  Back-ir. 

3'66=99*S0  Thomson. 


4  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.    Th€ 
X)eived  thus  labelled  by  Dr.  ^omson  from  Dr.  Holmes)  is  almost  purely  s 
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magiiesiaa  ailioate;  it  was  a  "cozigerieB  of  imperfect  crystals,  and  looked  like  anthophyllite ;  * 
G.=2-707. 

Pyrii,  ato.— In  the  closed  tube  traces  of  water;  otberwise  unchanged.  B.B.  in  the  forceps 
beomies  opaque  wMte,  but  does  not  fbse.    In  borax  dissolves,  giyiug  a  chrome-green  glass. 

OiNk — The  original  kupfferite,  fW>m  a  graphite  mine  in  the  Tunkinsk  Mts.,  is  a  chjromiferoni 
amphibole.  The  analyses  here  giyen  are  from  a  mineral  of  similar  kind  from  near  Miask,  in  ths 
Bmen  Mts.  The  former  has  not  been  analyzed.  Kokscharof  has  also  found  it  near  the  Sanarks 
rirer,  Urals. 

Named  after  the  Bussian  physicist  Kupffer. 


840.  ANTBOPHTIiUTB.  AnthophylUt  (fir.  Norway)  Sdmmaelur,  YerseidhnH  96,  1801. 
Antophyllit  Kami^  TOk,  32,  1808.  Anthognmmit  Bt^Ol,  Ghar^  29,  1820.  AnthoUth  BnHk, 
TTlbu,  38»  1830. 

Orthorhoinbic.  /a/=125°  to  125**  25'.  Observed  planes:  7,  t-f,  i-i. 
Cleavage :  i-i  perfect,  /less  so,  i-i  difficult  Commonly  lamellar,  or  fibrous 
massive ;  fibres  often  very  slender. 

H.=5-5.  G,=3"l— 3*2.  Lustre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  orownish-green,  sometimes 
snbmetallic.  Streak  uneofored  or  grayish.  Translucent  to  subtranslucent. 
Brittle.  Double  refiraction  positive;  optical  axes  in  the  br  achy  diagonal 
section. 

Oomp^— t'e  Si+3  'Ag  Si=:(i  te+i  Ag)  Si=SUica  56*5,  magnesia  27*8,  protozyd  of  iron  16-7 
r=I00.  Analyses:  l,lLGmelin(Leonh.Oiykt, 615, 1826);  2,  Yopelius (Fogg., zziiL 866) ;  8, Fiaani 
(Desd.  Min.,  i.,  636): 


Si 

M 

te        ilbi 

% 

Ca 

£[ 

g 

1.  Kongsberg 

66 

3 

18         4 

23 

2 

=101  Gmehn. 

2. 

66-74 

18-94    2-38 

24-86 

1-67 =99-08  Vopelius. 

3.         *• 

6616 

2-66 

14*13    0*91 

28-19 

1*61 

2-38=100'98  Pisanl 

OsDUTB  of  Dufirenoy  (Ann.  d.  IC,  IIL  x.  682,  1836)  has  a  different  oomposition  firom  that  of 
mnthophyllite;  but  it  is  sUll  referred  here  by  Desdoizeaux  on  the  ground  of  optical  ideniiiy  and 
flimilaiity  of  deavage. 

Analyses:  1,  Dufrenoy  (L  c);  2,  8,  Pisanl  CL'Institut,  1861,  190) : 


Si 

£l 

te 

% 

Oa 

A 

1. 

88*81 

9-31 

46*88 

4*13 

0*67 

2-30=101-06  Dufrenoy. 

2. 

42*86 

16-62 

18-82 

16-61 

1*90 

4-60= 100-11  Plsani. 

3. 

43*68 

17*07 

16-96 

18*30 

0-76 

8*92=99-68  PisanL 

Pteani's  imalyses  affqrd  the  0.  ratio  for  ft,  S,  Si,  £[,  11 :  8  :  23| :  8f 

P5rr.,  etc« — ^B.B.  fuses  with  great  diffioulty  to  a  blaok  magnetic  enamel ;  with  the  fluxes  gives 
reactions  for  iron ;  unacted  upon  by  adds. 

Oba.— Occurs  in^mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  fibres  near 
Kongsberg  in  Norway,  and  with  gray  cobalt  near  Modum. 

This  spedes,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelin  and  Yope- 
lius,  and  regarded  as  distinct  l^many  later  authors,  including  Mohs,  but  united  to  hornblende  by 
others,  has  recently  been  proved  to  be  an  independent  spedes  by  Desddzeaux  (Min.,  i  76), 
whose  optical  exanunations  have  shown  that  the  crystals  are  orthorlumibic  instead  of  monoclinia 
Only  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  induded,  the 
80-OBdled  anthophyllite  from  Fiskenaes  in  Greenland  (occurring  with  sapphirine),  from  Bavaria, 
Finland,  and  other  Norwegian  localities,  besides  the  eummingtonitey  of  Oummington,  Mass.,  being 
tme  homblends  in  optical  characters.  Desdoizeaux  has  later  annoimced  (0.  B.,  Ixii,  987)  that 
aome  anthophyllite  is  monodinic.  The  gedrite  is  firom  the  valley  of  Hdas,  near  G^res,  France, 
and  contains  microscopic  black  spinels  {picoiite). 

Named  fh>m  anOiophyUwmf  the  chve^  in  allusion  to  the  dove-brown  co  or,  a«  Sdiumacbe.* 
states. 
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246A.  PiDDiKOTONiTB,  HaidiDger  (Ber.  Ak.  Wicn,  xli.,  251,  I860).  The  ash-gray  mass  of  tbc 
meteorite  of  Shalka,  in  Bancoorah,  consistiog  in  part  of  grains  having  two  easy  deavagea  inclined 
lo  cne  another  100",  with  H.=6'6 ;  G.=3'412,  Haid.,  3*66,  Piddington ;  and  fracture  resinous,  and 
containing  small  imbedded  grains  of  chromite.  Yon  Hauer  obtained  §1  57*66,  Si  tr^  te  20*65, 
ttg  19  00,  Ca  1*53=98*84,  which  is  nearly  the  composition  of  anthophyllite.  The  meteorite  wn^ 
arst  described  by  H.  Piddington  in  the  J.  Asiat  Soc.  Bengal,  zx.  299, 1852. 


247.  AMPHESOIiZI.  Sk5rl  (=Schorl)pt  TTofl.,  1747  (excluding  Amiantus,  Bergkork,  eta  and 
Asbestus).  Skorl  pt,  Str&lskorl  (=8trahlstein)  Oronsl^  Min.,  1758  (excL  Asbestu8= Amianthus) 
and  Bergkork,  id.  Hornblende  Wem.f  Bergm.  J.,  1789  (excL  Strahlstein  and  Asbest).  Hora 
blende  KarsL,  Tab.,  1791  (excL  Strahlstein,  Tremolit,  and  Asbest).  Id.  (exd.  also  Smaragdit  pt). 
KanL  Tab.,  1800,  1808 ;  id.  UUmann,  1814,  and  Jameaon^  1817.  Amphibole  (ind.  Actinote)  ia:, 
Tr.,  1801  (excL  Grammatite=Tremolite  and  Asbeste).  Amphibole  (incL  Actinote  and  Gramma- 
tlte)  ff^  Tabl,  1809  (exd.  Asbeste).  Heterotyp  (incL  Asbestus,  Bronzite,  Hypersth^  Anthopb. 
with  other  varieties)  Eduanc,  Mandb.,  1818.  Hornblende  Jameaoht  ^yst,  1820  (excL  Actinolite^ 
Tremolite,  Asbestus,  Oarinthine)L 

MonocHnic.      (7=76^2',  /A 7^124°  80',  0 A  14=164*'  10)  allien 
D-5527 : 1 : 1-8826.    Observed  ijlanes :  O ;  vertical,  /,  i-i,  i-3,  i-l^  i-h ;  cli 
Qodome,  24,  4-t ;  hemidome,  1-i,  2-t,  -1-i ;  hemioctahedral  planes  in  zone 
Oiljly  2,  -1 ;  id.  in  zone  1 :  i-i,  3-i,  5-6,  -3-i. 
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224 


225 


Iti 


226 


227 


\ .  %  y  . : 


ttU 


880 


0  A  1-1=155''  33' 
0  A  1-*=149 
O  A  2-*= 124  66 
O  A  t-i=104  58 
0  A  -1=152  36 
0  A  1=145  35 
O  A  2=121  29 


O  A  2-1=150"  26' 
O  A  t-t=90 
0  A  7=103  12 
U  A  t-3=99  57 
aAt-i=147  89 
«-iA*-i=115  18 
aA-3-»=12414 


aA3-i=130''16' 
2-lA2-l,ov.  O,=120  52 
-1  Ar-l=154  26 

1  A  1=148  28 

2  A  2=131 36 
-3-i  A  -3-»=lll  32 

8-»  A  3-i=99  80 


Crystals  sometimes  stout,  often  long  and  bladed.  Cleavage :  /  highly 
perfect;  i-i,  H,  sometimes  distinct.  Lateral  planes  often  longitudinally 
striated.  Twins :  composition-face  i-i,  as  in  f.  226  (simple  form  f.  225),  ana 
230.  Imperfect  crystallizations :  fibrous  or  columnar,  coarse  or  fine,  fibres 
often  like  flax ;  sometimes  lamellar ;  also  granular  massive,  coarse  or  fin& 

'  usually  strongly  coherent,  but  sometimes  Mable. 
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II.=5— 6.  G.=2'9— 8-4.  Lustre  vitreous  to  pearly  .n  cleavage-faces ; 
fibrous  varieties  often  silky.  Color  between  blacK  and  white,  through  vari- 
ous shades  of  green,  inclining  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent;  usually  subtranslucent — opaque. 
Fracture  subconchoidal,  uneven.  Bisectrix,  in  most  varieties,  inclinea  about 
60^  to  a  normal  to  0^  and  15^  to  a  normal  to  iri ;  and  double  refraction 
negative.    See  exceptions,  p.  235. 

Oomm  Varw— &^  and  (ft*  S)  (Si,  Sl^)  as  for  pyroxene.  Alumina  ia  present  in  moat  am- 
phibole,  and  when  so  it  oaually  redoes  ailioa.  ft  maj  correapond  to  two  or  more  of  the  baaea 
Hg,  6a,  ]^e,  ICn,  ^a^  &,  £[ ;  and  B  to  ii^l,  9e,  or  Sn.  9e  aomelimea  replaces  silica,  like  i&l. 
Bammelsberg  made  out  tiie  general  conformity  of  amphibole  to  the  pyroxene  formula  by  diacover- 
ing  that  tho  iron  in  both  roedea  was  often  partly  sesquio^^d  (Pogg.,  oiiL  284,  and  Min.  Gh.,  468). 
Yet  the  analyses  do  not  ul  accord  with  this  view,  part  giving  the  ratio  1 :  2},  unless  the  water 
is  made  basic  Much  amphibole^  especially  the  aluminous,  contains  some  fluorine.  The  base 
jtme  is  absent  from  some  varieties,  or  nearly  so. 

The  name  AmphMi^  nroposed  by  HaQy,  has  the  precedence,  because  Hafiy  first  rightly  appre- 
ciated the  apeoiea,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
In  his  Traite,  in  1801,  he  brought  together  hornblende  and  aetinoiite;  and  by  1809  he  had  added 
to  the  group  the  third  prominent  variety,  tremoUte ;  while  in  all  other  works  not  taking  their 
views  f^m  him,  these  three  minerals  still  stood  as  distinct  species.  Aebestus  was  annexed  to  the 
series  by  Hausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varietiea  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
they  lead  in  general  to  similar  subdivisions. 

L  OONTAIHINO  LTTTLB  OB  VO  ALUICIVA. 

1.  Magneaio'Lime  Amphibole;  Tbrmolits.  (Tremolit  A'nt,  de  SauasurCj  Yoy.  Alpes,  iv.  %  1923, 
1790.  Orammatlte  if.,  Tr.,  ilL  1801.  Kalamit  [fir.  Normark,  Sw.)  Wenk^  Tasch.  Min.,  x.  169, 
1816.  Oalamite.  Baphilite  Thorn,,  Min.,  L  153, 1836.  Sebesit  [fr.  Sebes,  Transylvania]  in  Breith. 
Hondb.,  539,  1847.    Nordenskioldit,  Konng.,  Ber.  Ak.  Wien,  xii.  297,  1854.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout;  long  and 
thin  ocdumnar,  or  fibrous;  also  compact  granular  massive,  /a 7=124^  30.  H.=5'0— 6*5.  G. 
2*9—3'  I .  Sometimes  transparent  and  colorless.  Contains  magnesia  and  lime  with  little  or  no  iron ; 
formula  (Oa  Mg)  §1    Named  Tremoliie  by  Pini,  from  the  locality  at  Tremola  in  Switzerland. 

CframnuUUe  (from  yAiir«F<7,  a  line)  alludes  to  a  Une  in  the  direction  of  the  longer  diagonal  seen  by 
HaQy  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremolite  by  Haily,  without 
reason,  and  ia  a  jeij  bad  aubstitute. 

IhrdenakUidxie,  ficom  Ruscula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Hauer,  L  c). 

RaphtUlef  from  Lanark  in  Canada,  is  tremolite  in  its  grayish-wliite  or  but  slightly  greenish  color, 
and  its  low  specific  gravity  (G.=2*85,  Thomson;  2'845,  Hunt).  But  both  Hunt's  and  Thomson's 
analyses  give  over  5*30  p.  a  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept  21,  1864) 
Hunt  states  that  he  obtamed  in  one  of  his  triala,  from  material  which  he  haid  purified  from  mixed 
OaC,  only  3-15  of  protoxyd  of  iron,  with  Ca  12-05  and  Si  57*20 ;  and  he  adds  that  he  regards  this 
as  nearer  the  true  oompoaition  of  the  mineral 

1  a.  NBraBm  pt  (Pietra  di  hijada  [fr.  Mexioo  or  Peru]  Span,  Lapis  nephriticus  A.  ClxUiua, 
Dissert,  1627  ;  C,  BaHhoUwke,  Opusc,  1628 ;  de  Booi^  (remm.,  1609.  Lapis  Indicus  AldrovanduBf 
Met,  p.  706.  Talcum  nephriticum  lAnn^  1768.  Jade,  Pierre  bephr^tique,  dArgenviUe,  Oryct, 
186,  1755 ;  iSiii^  de  Lisle,  etc  Nephrit  TTem.,  IJeb.  Cronst,  185, 1780.  Kidney  Stone.  Nieren- 
stein,  Beiiatein,  Oerm.) 

Nephrite  is  in  part  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge  of  green  or  blue,  and 
brealdng  with  a  splinteiy  fracture  and  glistening  lustre.  H.=6— 6*5.  G.=2*96— 3  1.  Named 
from  a  supposed  efficacy  in  disMsee  of  the  kidney,  from  M^p^t,  kidney.  It  occurs  usually  associ- 
ated with  talooee  or  magnesian  rocks. 

Nephrite  or  jade  waa  brought  in  the  form  of  carved  omamenta  from  Mexico  or  Peru  soon  after 
the  ^K»very  of  AmerioL  Del  Rio,  in  his  Mexican  Mineralogy  (1795X  mentions  no  Mexican  lo- 
oality.  A  similar  stone  comes  from  China  and  New  Zealand.  A  nephrite-like  mineral,  called 
bowenUef  from  Smithfield,  B.  L,  having  the  hardness  5-5,  is  serpentine  in  composition.  The  jade 
of  ie  Saussure  is  tho  eaussurite  (see  under  Zoisite)  of  the  younger  de  Saussure,  earlier  named  lemc^ 
kte  by  Delametherie.  Another  aluminous  jade  has  been  caUed  jadeite  (q.  v.)  by  Damour.  The 
ISaatOQ  mineral  is  a  mixture,  and  has  been  named  peeudonepJariie  (q.  v.). 

2.  MagnaaiO'Lime'Iron  AmphiMe;  AonffOUTi  (Stralskorl  pt  Orons^  1.  c.  Strahlstein  Chirm, 
Adynolite  Kirw,,  Min.,  i  167,  1794.    Aetinoiite  (correct  orthogr.).    Schorl  vert  du  Ziliertluu 
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ZiUerthitcs  DOameOL,  T.  T.,  u  867,  1197.  Actinote  ff^  Tr.,  in.  1801).  Ckdor  brighirgmi  and 
grayish-green.  In  crjstals,  either  short  or  long^bladed,  as  in  tremolite;  oolumnar  or  flbrc«ns; 
granular  massive.  G.=3— 3  2.  Sometimes  transparent.  Contains  magnesia  and  lime,  with  some 
protozyd  of  iron,  but  seldom  more  than  6  p.  a ;  formula  (Oa,  Ag,  ^e)  Si  The  variety  in  long 
bright%r<)en  crystals  is  called  glaeay  acHnolUe;  the  crystals  break  easily  across  the  prism.  The 
fibrous  and  radiated  kinds  are  often  called  asbesiiform  acUnolite  and  radiaUd  actinoliie,  ActinoUte 
owes  its  green  color  to  the  iron  present 

Named  actinolite  ft'om  *a«rrj»,  a  ray,  and  Xidof,  «ftme,  as  translation  of  the  German  strahMem  or 
radiated  stone.    Name  changed  to  acUnote  by  Hauy,  without  reason. 

Tremoiile  graduates  into  actinolUe  through  an  increase  in  the  proportion  of  iron,  though  generally 
easily  distingoi^hable  by  its  color.  Atbestua  has  usually  a  grayish-white  or  greenish-white  color, 
although  actinolite  in  the  proportion  of  iron ;  and  the  rapkUiie  (see  preceding  page)  appears  to 
shade  into  actinolite  in  composition.  Tremolite  does  not  differ  in  color  from  the  aluminous  variety, 
edemief  from  Edenville,  N.  Y.  (p.  236). 

3.  MagnesiO'J^ron  AmphSbole;  Autboutx  (Anthophyllite  pt  (p.  231).  Antholith  pt  Krnng.^  ITeb. 
1859,  68,  1860).  Structure  as  in  anthophyUite.  Color  gray  to  brown;  G.=3*l— 82.  Contains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  (ftg,  ^e)  §i.  Graduates  into 
kupffniU^  p.  230. 

4  Mitgneaia^Lime^Manganeae  Amphtbole ;  Riohtebtts.  A  variety  from  Paisbergis  hero  included 
(anal  84),  described  by  Igelstrom,  and  affording  the  formula  (Hg,  JIn,  Ca,  &,  ]^a)  Si,  and  con- 
taining 8  to  9  p.  c;  of  alkali,  which  may  possibly  be  a  result  of  alteration,  /a  7=124*' ;  color 
pale-yellowish  to  brown.  Igelstrom  considers  the  richierite  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  8fi4, 
1865)  the  same  mineral,  as  it  has  the  same  general  aspect  and  similar  compositiou,  excepting  half 
less  manganese ;  Breithaupt  describes  it  as  occurring  in  adcular  crystals,  affording  the  prismatic 
angle  133°  38'  (which  is  within  ft'  of /A  i-i  of  pyroxene);  with  G.=2*826;  color  isabella-yellow, 
rarely  pale  yellowish-brown ;  B.B.  very  fusible.  It  resembles  the  kokscharoffite  from  L.  Baikal, 
though  unlike  it  in  composition  (p.  242). 

6.  Iron-Magnesia  Amphihoh;  Gdmhikotokite  (Dewey ^  Am.  J.  ScL,  viil  59,  18*24.  Anthophyl- 
lite pt.  Not  Cimmiingtonite  [=Rhodouite]  Ramra.),  Color  gray  to  brown.  Usually  fibrous  or 
fibro-lameUar,  often  radiated.  G.= 3*1— 3*32.  Contains  much  iron,  with  some  magnesia,  and 
little  or  no  lime.    Formula  (f'e,  &g)  Si.    Named  from  the  locality,  Cummington,  Mass. 

6.  Iron-Manganese  Amphibole;  Dannemorite  (Jem-och-mangaDOxidulrik  Hornblende  A.  Erd- 
mann^  Dannemora  Jemm.,  52,  1851.  Dannemorit  Kenng.^  Ueb.  1855,  61,  1856).  Color  yellowish- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
manganese;  formula  (f^e,  liln)  Si.  In  thin  pieces  B.B.  fuses  to  a  dark  slag.  Ajshe/trriie  of 
Igelstrom  (B.  U.  Ztg.,  xxvi  23,  1867)  is  similar ;  it  is  grayish-white  to  ash-gray,  and  like  a  gray 
asbestus ;  in  acids  not  soluble  (anal  39).  The  proportion  of  Mn  is  not  stated,  and  it  may  b« 
cummingtonite. 

7.  Iron  Amphibole;  GRomiRiTE  (Pyroxene  femigineux  (fr.  CoUobri^res)  CfraneTf  C.  R ,  xxiv. 
794;  Griinerit  Kenng,,  Min.,  69,  1853).  Asbestiform,  or  lamellar-fibrous.  Lustre  silky:  color 
brown;  G.=3'718.  Formula  ^e^L  Optical  properties  those  of  amphibole,  according  to 
Desdoizeaux  (Min.,  L  59). 

Appendix,  8.  AsBBCmiB  OA/iiavrof  xten  Dioscor.,  v.  155.  [Not  dvOtfro^  [= Quicklime]  Dioseor,, 
V.  1^3.]  Asbestos,  Linum  vivum,  Amiantus,  Flin.^  xix.  4,  xxxvL  31.  Lapis  Carystius  (fr.  Carys- 
tam)  Pausaniiu.  Lana  montanii.  Amiantus,  Asbestus,  Agric,  Foss.,  253,  1546;  WalL^  Min., 
140,  148,  1747  (Caro  montana  or  B&rgk6tt=:  Mountain  leather,  and  Suber  montanum  or  Barg- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystine  (=Mtn.  leather  and 
cork).  Hill,  Foss.,  166,  1771.  Kymatin  Bretih.,  Uib.  1830,  Char.,  113,  1832.  Byssolite  (fr.  Bomg 
d'Oisans)  Sauaeure,  Toy.  Alpes,  §1696;  Asbestoide  (ib.)  Vavq,  A  Macquart^  Bull.  Soc.  PhilouL, 
No.  54,  1797;  Amianthoide  (ib.)  Delameih,,  T.  T.,  U.  364,  1797).  Tremolite,  actinolite,  and  other 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the 
fibres  of  which  are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look 
like  fiax.  lliese  kinds,  like  the  corresponding  of  pyroxene,  are  called  asbestus  (fr.  the  Greek  for 
incombusiible)  Pliny  supposed  it  a  vegetable  pnKluct,  although  good  for  making  incombusttbU 
doth,  as  he  states.  The  amianthus  of  the  Gr^s  and  Latins  was  the  same  thing ;  the  word 
meaning  unde/Ued^  and  alluding  to  the  ease  of  deaning  the  doth  by  throwing  it  into  the  fire. 
The  colors  vary  firom  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysotile^  or  fibrous  serpen- 
tine, it  containing  12tol4p.aof  water.  Mountain  leather  is  a  kind  in  thiu  flexible  sheets,  made 
of  interlaced  fibres ;  and  viouniain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  fioat  on  water,  and  they  are  often  hydrous.  Mountain  wood  (Berghols,  Holzasbest,  Gem.) 
ifl  compact  fibrous,  and  gray  to  brown  in  color,  looking  a  little  like  dry  wood. 

BffssoiUe  (Amianthoid,  asbestoid)  fr.  Bouig  d'Oisans  in  Dauphiny,  is  of  an  olive-green  ooior, 
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OMTse  and  Btlfl'  flbrouH,  and  has  G.^S-O ;  it  is  a  flbious  Tariety  of  Hbenrm^mcmgaMM  an^phiboUj 
according  to  Yanqnelin  A  Kacqnart  (L  o.)^    It  occura  a^aodated  with  a  black  oo^d  of  manganoae 

IL  Aluuikous. 

9.  Alwninoua  Magnesia-Lime  Amphibole.  (a)  Edbkttb.  (Edenit  Breiih.,  Handb.,  658,  1847). 
Color  white  to  gray  and  pale-green,  and  also  oolorless ;  G. =80— 3*059,  Baxnm!;  2'9,  Breith.  Re- 
sembles anthophjUite  and  feremoUte.  Formula  (Mg,Ca)(Si,£l^).  Named  fW)m  the  localitj  at 
EdenyfUe,  N.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  less  than  five 
p.  c.  of  ozyds  of  iron.  Brelthaupt  makes  the  edenite  triclinic  in  B.  H.  Ztg.,  xxiv.  428,  and  he  says 
that  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  aathor  sees  no  reason  for 
adopting  this  oondnsioiL 

(b)  Smabaodite  Saumtre  (Toy.  Alpes,  ir.  §  1318, 1862, 1796.  Diallage  rerte  pt  ff.,  1801 ;  Green 
DiaOage  pt^  Diallagon  UUmamn^  Tab.,  90,  1814).  A  thiu-fohated  variety,  of  a  light  grass-green 
color,  resembling  much  common  green  diallage.  According  to  Boulanger  it  is  an  aluminous  mag- 
nesia-lime amphibole,  containing  less  than  3^  p.  e  of  protoxyd  of  iron,  and  is  hence  related  to 
edenite  and  the  light  green  Pargas  mineral  Desdoizeauz  observes  (Min.,  L  90)  that  it  has  the 
deavage,  and  apparently  the  optical  characters,  of  amphibole.  H.=6 ;  G.=3,  Yauq. ;  3*10,  Bou- 
langer. It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rock.  The  original  mineral  is 
from  Corsica,  and  the  rw^  is  the  corsilyto  of  Pinkerton,  and  the  verde  di  Corsica  diiSi>  of  the  arts. 

A  similar  smaragdite  from  Baoher  consists,  according  to  Haldinger,  of  alternate  laminsa  of  am- 
phibia and  p3rroxene  in  twin  composition. 

The  euphtilde  of  the  Alps  resembles  oorsilyte  in  containing  a  smaragdlte-like  mineral  {green  di- 
allage).  But  Hunt  states  that  the  mineral  has  the  deavage  of  pyroxene,  which  our  own  examina- 
tions have  not  succeeded  in  confirming. 

10.  Ahaniwfu  MagneBia-Lime'lron  Amphibole,  (a)  PABaAsm;  (&)  Hobmblbndb.  (Corneua 
flssilis  pt.,  Oomeus  solidns  pt.,  C.  crystallisatus  pt,  Homb&rg,  Skiorl  pt.,  WalLt  Mm.,  138,  139, 
1747.  Skorl  pt.,  Basaltes  pt.  Bolus  particulis  squamosis  pt,  Qronet.^  70,  82,  1758.  Schorl  opaque 
rhomboidol  pt ,  Schorl  argiieux  pt,  de  Lisle,  Grist,  il  389  ^1.  iv.,  f.  97, 99),  424, 1783.  Basaltische 
Hornblende  Wer/L,  Bergm.  J.,  1789  (ind.  ^so  augite).  Basaltische  H.  (augite  exd.)  Wem.,  1792, 
and  later;  KarsL,  Tab.,  1800.  Pargasit  SteinheO^  1814,  Tasch.,  Min.  1815,  301.  Amphibolit 
Breiffu,  Char.,  1828,  Uib.,  34,  1830.  Diastatit  (fir.  Wermland)  BreOh.,  Char.,  134,  1832.  Syntag- 
matit  (fr.  Vesuvius),  Wallerian,  BreiOk,  B.  H.  Ztg.,  xxiv.  428,  1865. 

Colors  bright,  dark,  green,  and  bluish-green  to  grayish-black  and  black.  /  A  /=  1 24°  1 '—  1 24^  25"; 
G.=3'05— 3*47.  JPargasite  is  usually  made  to  include  green  and  bluish-green  kinds,  occurring  in 
stout  lustrous  crystals,  or  granular;  and  hornblendt  the  greenish-black  and  black  kinds,  whether 
in  stout  crystals  or  long  bladed,  columnar,  fibrous,  or  massive  g^nular.  But  no  line  can  be  drawn 
between  them.    Pargaaite  occurs  at  Pargas,  Finland,  in  blvusih-green  and  grayish-black  crystals. 

Optksai  characters  in  general  the  same  as  for  tremolite  and  actinolite  (p.  233).  But  in  one  black 
crystal  of  hornblende  (fr.  Bilin  ?)  Desdoizeaux  found  one  bisectrix  to  be  parallel  to  the  pbne  i-i^ 
and  the  other  normal  to  it  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
indined  32**  58'  to  a  normal  to  0,  and  108*"  to  a  normal  to  i-i ;  and  double  refraction  is  positive, 
Desdoiseaux  observes  that  these  distinctions  are  not  suifident  to  warrant  the  separation  of  these 
minerals. 

(a)  DiasiaJtiie  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
/A/=120^  20',  and  G. =3*08— 3*11.  (&)  Syntagmatite]A^%  Vesuvius  black  hornblende,  analyzed 
by  Rammelsberg  (No.  29),  in  which  he  found /a /=  124"  8',  G.=3-272. 

(c)  According  to  Breithaupt,  /A /in  two  hornblendes  fkx>m  Greenland  is  128"  59'  and  124^  0', 
with  G.=3-462  and  3*883;  two  from  Arendal  in  Norway,  124''  and  i24^  H',  with  G.=:v301  and 
3*229;  one  from  Penberg  in  Sweden,  124"",  with  G. =8*818;  two  from  Schmalzgrube,  near 
Marienberg  in  Saxony,  124^  5'  and  124"  IV,  with  G.=S'833  and  8*290;  one  from  Rhonsberg  in 
Bohemia,  124*  6',  with  G. =3*852.        The  preceding  are  of  Breithaupt*s  Amphibolta  ferrosw. 

For  a  basaltic  hornblende,  from  Wetterau  or  Bilin  (A.  basalUcus  Br.)  analyzed  by  Bonsdorff  and 
Struve  (Anal  17.  21X  Breithaupt  gives  /A  /=124<*  39'  88",  and  G. =3  17—8-25 ;  for  one  from  the 
ziroon-syemte  of  Lanrvjg  and  Fredriksvam  in  Norway  {A.  saxosus  Br.)  /A  7=124°  7',  and 
G.  =2-26—2*29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  in  Fuiland,  analyzed  by 
Hisinger  and  Bonsdorfl;  anal  10,  U  (A.  mediva  Br.),./A/=124o  16',  and  G.=3'14-317:  for 
one  of  green  to  greenish-black  color,  from  Saualpe  in  Carinthia,  analyzed  by  Clausbruch,  anal  20 
{A.  CaxirUhinus Br.,  and  CarinJthim  W.),  /A/=124«'  22',  and  G.=308— 310;  for  one  from  Par- 
gas, occurring  in  limestone  with  diondrodite,  etc.,  analysed  by  Bonsdorff  and  Gmelin  (A.pargas' 
iiu  Br.,  or  Pargasite\  /A  7=124°  10',  and  G.=3*06— 3*08 ;  for  one  of  greenish-black  to  blackiHh« 
green  color,  from  Kong^berg  in  Norway  analyzed  by  Kudematsch  (A.  TnacrodiagoMUis  Br.) 
/\7=124°  26'  and  G.=:3-06-3  08 
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DiagtaUte  of  Breitbaupt  (A.  dtastaUcua),  in  Its  angle  /a  7=120*'  20',  if  thia  be  not  an  accidental 
Iiregalarily,  diyergea  widely  from  true  bornblende.  Breitbaupt  bas  called  a  velvet-black  horn- 
blende from  Nordmark  in  Wermland  ffemiprismcUischer  Amphibol  (Gbar.,  136,  1882;  Hundb.  iiL 
546);  it  is  stated  to  bave  /A  7=124°  26',  and  to  be  iricliniCf  tbe  angle  between  tbe  macrodlago- 
nal  and  tbe  left  faoe  of  a  dinodome  bemg  21^  40',  and  tbatfor  tbe  rigbt  face  27°  64',  and  the 
deayages  parallel  to  tbe  prismatic  planes  I,  7',  unequal  G.=8'16— 3*18.  Tbe  analyses  by 
Bonsdorff  and  Hisinger,  Nop.  11,  28,  be  refers  bere.  He  bas  recently  named  it  ffemiprtsmaliua 
Wallenanus  or  WaUerian.  Breitbaupt  also  observes  tbat  his  A.  mediua  (see  aboye)  has  unequal 
cleavages,  and  is  probably  related  to  tbe  waUerianite.  Tbe  grayish  to  colorless  hornblende 
from  Edenville,  called  by  bim  Edenite  (see  p.  235),  he  also  refers  to  his  genus  ffemipriamaiUM. 

11.  Aluminoue  Lvn-Lime  AmphihoU;  Norautb  Dana.    Oolor  black. 

i2.  Alumiwms  Irori'Manffaneae  Amphibole;  Gamsosaditb  BreUfu  (B.  H.  Ztg..  zx  51«  1861 X 
Oolor  velvet-black.  G.=3-12.  Named  from  the  locality,  (Hmsigrad  in  Servia,  where  it  forms 
with  white  feldspar  a  rock  called  timasyie, 

Mcmga/fHvmplabol  of  Hermann  (Cummingtonite  Rammdsherg^  and  Hermannite  Zenn^otf)  is  noth- 
ing but  rhodonite  of  Oununington,  Mass.,  erroneously  analysed. 


L  OOHTAZHOrG  LUTLB  OB  NO  ALUHINA. 


1.  Tremoliie :  MagnesiorlAiM  Amphibole,  Analyses :  1,  2,  Bonsdorff  (Schw.  J.,  xizL  414, 
123);  3,  Michaelson  ((Efv.  Ak.  Stockh.,  1863,  196);  4,  Damour  (Ann.  Gb.  Fhys.,  III.  xvl) ;  6, 
Bicbter  (Pogg.,  Izxdv.  863);  6,  Bammelsberg  (Pogg.,  dil  295);  7,  Lecbartier  (Bull  Soc  Ch^  IL 
iil  381) ;  8,  9,  Bammelsberg  (1.  a) ;  10,  Beudant  (Ann.  d.  M.,  IL  v.  307) ;  11,  Bammelsberg  Q.  a) ; 
12,  id.  (J.  pr.  Oh ,  Ixxxvi  347). 

2.  AcUnoUle:  MagnenchLimd-Inm  AmpJubole,  18,  Bonsdorff  (1-  o-) ;  1^  Seybert  (Am.  J.  Set,  vi 
883);  15,  Hunt  (Am.  J.  ScL,  II  xii,  218,  Phil.  Mag.,  IT.  i.  822);  16,  Furul^ehn  (Arppe,  Undeiw 
sokn,  p.  69,  Bamm.  Min.  Gh.,  471);  17,  18,  Bammelsberg  (1.  c.);  19,  Bicbter  (1.  c.);  20,  Pipping 
(Berz.  Jabresb.,  xxvii.  252);  21,  v.  Mens  (Viert  Ges.  Zurich,  1861,  Kenng.,  I860);  22,  Schwalbe 
(ib,  vii.  20,  Kenng.,  1861,  68;  23,  Michaelson  ((Efr.  Ak.  Stockh.,  1863, 199);  24,  Murray(Ramm. 
2d  SuppL,  60);  25,  Bonsdorff (L  a);  26,  Bammelsberg  (1st  Suppl,  73);  27,  MeitEendorf  (Pogg., 
IiL  626);  28,  Scheerer  (Pogg.,  Izzziv.  331);  29,  Bicbter  (ib.);  30,  Scheerer  (L  c). 

3.  AfUholUe:  Jfagnesict-Iron  Amphibole,  81,  Thomson  (Bee.  Qen.  ScL,  zvii);  82,  Beck  (This 
Min.,  1860,  692);  33,  Lappe  ^ogg.,  zzzv.  486). 

4.  Magnesia-LiTne-Manganeae  Amphiboly.  34,  Igelstrom  ((Efv.  Ak.  Stockh.  1867, 12,  B.  H.  Ztg., 
1867,  21);  35,  ^chaelson  (L  c.) 

5.  OuinmifigUmUe:  IroU'Magnma  An^Mhole.    36,  37,  Smith  &i  Brush  (Am.  J.  ScL,  IL  zvl  48). 

6.  DannemorUe :  Iran-Mdnganeae  Amphibole.  38,  Erdmann  (Dannemora  Jem-lJpsala,  Stockhohn, 
1861,  51);  89,  Igelstrom  (B.  H.  Ztg.,  zxvL  28). 

7.  Oruneriie :  Iron  Amphibole.    40,  Gruner  (0.  B.,  xxiv.  794). 

8.  Nephrite.  41,  Bammelsberg  (Pogg.,  IxiL  148);  42,  43,  Scbafbautl  (Ann.  Oh.  Pharm.,  xlvi 
8»8);  44,  46,  Damour  (Ann.  Ch.  Phya,  III.  zvL);  46,  47,  Scheerer  (Pogg.,  Izzxiv.  879);  48,  4s«, 
L.  B.  V.  Pellenberg  (Nat  Ges.  Bern,  1865,  112) : 


1.  Tbsmoutb:  MaigneskhJUme  AmphiStok. 


Si       21      ^e     &n     lilg       Ca       fi 


1.  Wermland,  io. 

2.  Fiahlun,  w. 

8.        *^     palegreen 
4.  St  Gk>thard,  w. 
6.  "  w. 

6.  "  w. 

7.  "  to. 

8.  Sweden,  vu;^ 

9.  Maneetsok,  Gd.,  ywh. 

10.  Oziklowa 

11.  Gou^emeur,  N.  T.,  w, 

12.  Gumd 


69-76 

tr. 

0-60   

25-00 

14-71 

60-10 

0*42 

1-00    0-47 

24-31 

12-73 

67-32 

1*00 

1-18    0-85 

24-70 

13-61 

68-07 

1-82   

24-46 

12-99 

60-60 

032 

0-60   

26-43 

11-85 

(1)  68-65 

26-63 

13-90 

(1)69-02 

0-85 

2-81 

24-07 

12-58 

68-87 

1-77 

28-19 

11-00 

64-71 

2-41    

23-92 

15-06 

69-5 

1-4 

26  8 

12-8 

67  40 

0-38 

1-36   

24-69 

13-89 

67-62 

0-84   

26-12 

14-90 

0-10,  P  0-90=100  86  R 
0-15,  P  0-78=99-96  R 
0-20,  P  0-36=99  30  Mich 

=97-34  Damour. 

1-20  (ft  P)=99-i)0  Bicbter 
0-84  (ftP)=99-42Bamm. 
1-62=100-40  Lecbartier. 
0*18  (ft  F)=14H)01  Bamm 
3-83  (ft  F)=99-43  Bamm. 

=10«»  Beudant 

0-40(ftF)=99-12  Bamm 
=99-48  Bamm 
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2.  AoniroixrB;  Magneaioi'Idme'Iron  Amphibole, 


15.  Tabeig;  gkuty 
14.  Oonoord,  Pa 

16.  RapMl^ 

16.  Degero,  FinL 

17.  Zmerthal,  erytL 

18.  Arendal,  gy^ifn, 

19.  Beichenstoin 

20.  HelBingfora,  gy.'ifiL 

21.  Biffelbeig 

22.  Fleschhorn 

23.  Orrijarfyi,  dk-gn. 

24.  Taberg^      Aabestua 
26.  Tarentaiee        ^ 
26.  KyrnaHn  "" 
87.  ZUlerthal  " 

28.  Tyrol  " 

29.  Reichenstein    ^ 

30.  ZiUerthAl,  Bods  Cork 


Si 
69-76 
66-33 
66-80 

68-26 
66-60 
66-77 
68-89 
67-20 
67-26 
68*18 
66-01 

69-60 
68-20 
67-98 
66-87 
67-60 
66*86 
67-20 


8-60 

0*14  3-08 

0*68  6-32 

4-31 

3-88 

0-56  6-22 

4-37 


Mg 

21-10 
2400 
22-60 

20-66 
22-56 
21*48 
28-37 
9*49 
21-81 
1«'67 
23-86 

19-30 
22-10 
22-88 
20-33 
28*09 
23*99 
22*85 


3.  Artholitb;  MagnenO'Iran  Ampkibdle;  Asbestifonii. 


31.  Tyrol,        AMbtislna 

82.  StatOD  Id.,      *' 

83.  Konik  *" 


64-92     1-64  12-60   26*08 

65-20   11-82    80-78 

68*48 9-22    0*88     81*88 


4.  Bighxebub;  MagtiMU^IAme'McmgimaeAmphiibole, 


S4.  Paiaberg 

85.  Longban,  F!dL 


62*23   1-36  11*37     21*03 

64-16    0*62    1-77     6*09    20-18 


6.  CuiomrQioam;  IfxnhMaffnena  Amphibole, 
86.  Omnmingtoa  61-09    0*95  32-07    1*50    10*29 

37.  "  60*74    0*89  8814    1*77     10*81 


6.  D AvmMOSXTB ;  Irwi'Manganeae  Arr^hibole, 
38.  Dannemora  48*89    1*46  38*21    8*46 


2*92 


Ca        £[ 

14.26   ^,  P  M6=100-62  a 

10-67    1*03=98  Seybert 
13*36    0-30,  J^a  0*80,   i  0  26» 

99*21  llant 

12-40   =99*18  Punihjelm. 

18*46    1-29=99*06  Ranim. 
13*66    2-20=100-86  Bamm. 

9-57    8*60=99-89  Btchter. 

21«20   =100-96  Pipping. 

12*40   ^  F0'83=99'8l  Men. 

11-69   ^,  P  0-29=101*07  Sch. 

13*60     1*02,  9o  0*56,  ^A  0*48,  & 
0*88=100*66  MichaelsoD. 

12-65   =100*05  Murray. 

16*66     0-14,  P  0*6=99*46  B. 

12*96   =100*21  Bamm. 

17.76   =99*39  MeitzendoTf: 

13-42    2-36=100*25  Scfaeerer. 
1 1  -66    2-1 5,  Ou  0-40  Biditer. 
18*39    2-48=100-24  Scbeerer. 


6*28=100*52  Thomson. 

2-25=100  Beck. 

0*04  —^=100  Lappe. 


6*20   ^,^a,  48-82=100  L 

6-06    0-12,  9e  2-80  ^a  2*77,  & 
6*87=99-83  Michaelaon. 


tr.     8*04^    Sa    0*75,   ft  «r.= 

99*69  S.  A  B 

**.     3-04,    JTa    0*64^  ft  ir.=s 

100*43  &  &  B 


0*78   =100*67  ErdmamL 


39.  Brma^  Ajffeferrile 

46-26 

40-40 

10-88 

2*47=100  Igelstrom 

7.  GBUNBiins; 

^^on  Amphibdle, 

40.  CoUobridros 

48-9 

1*9 

62*2 

11 

0-6 

—99*6  Gnmer. 

8.  NxPHBm. 

41.  China 

64-68 

2-16 

1-39 

2601 

16-06 

0*68=100*97  Bamm. 

42.      " 

68*91 

1*32 

2-48 

0-82 

22  42 

12-28 

0-25,  ft  0-80=99-23  a 

43.      " 

68*88 

1-56 

2-68 

0-80 

22-89 

12-15 

0*27,  ft  0  80=99*74  & 

44.       " 

68*46 

-  1 

1-16 

27  09 

12-06 

=98*76  Damour. 

46.       " 

58-02 

1-12 

2719 

11-82 

—98- 15  Damour. 

46.       " 

67*28 

0-68 

1-37 

25-91 

12-39 

2-55=100-18  Scheerer. 

47.  K.  Zealand 

57-10 

0*72 

3-39 

2829 

13  48 

2*50=100-48  Scheerer. 

48.  Swiaa  Lake-hab. 

(})  56-83 

6-70 

0*68 

20*86 

13-02 

3-18=100  66  PelL 

49.       «             •* 

56*14 

0-48 

4-66 

1-18 

22*68 

11*12 

3-72=99-93  PelL 

In  anaL  8,  0.=2-99;  anal.  6  and  8,  G.=2-93;  anaL  11,  G.=8-0,*  anal  12,  G.=3-003;  anal  17 
=3  067;  anaL  18,  a.=3-02tt;  anaL  19,  a.=3-004;  anaL  20,  G. -3-166;  anaL  23,  G.=S08 
iftiii  a— a-Oft-  miaI.  aa  ah.  a  =9>o7. 


anaL  41,  a.=2-96 ;  anaL  44^  45,  G.=2-97 
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n.  ALUIOKOUS  TlBZBTIHB. 


1.  Edxnitb;  MagneaithLimB  Amphibole,  AnalTses:  1,  BammeUberg  (Pogg.,  cuL  441);  1 
Osjander  (J.  pr.  Ch.,  zliL 464) ;  8,  Bammelsberg  (I  a);  4,  0.  Gmelin  (Ak.  H.  Stockh.  1816);  5, 
BoDsdorff  (Scnw.  J.,  zzxi  414^  zzxr.  123);  6,  7,  Bammelsberg  Q.0,);  8,  Bonsdorff  (1*  c.). 

2.  Parffonteand  Bomblende,  9,  T.  &  Hunt  (Rep.  Q.  Can.,  1863,  466);  10,  Bon8dorff(L  a); 
11,  12,  Hisinger  (Schw.  J^  xzzL  289);  13,  Suckow  (Die  Yerwitt,  143);  14,  Delesse  (Ann.  d  IL, 
xvl  32S,  1849);  16,  Kudernatsdh  ^ogg.,  xxzrii  686);  16,  Kossin  (Ramm.,  Min.  Gh.,  492);  17, 
Bonddorff  (L  a);  18,  Heniy  (Or.  Boae,  Beiae  Ural,  L  888);  19,  Hisinger  (L  o.);  20,  Olanabracb 
(Ramm.,  Ist  SuppL,  72);  21,  Struve  (Pogg.,  YiL  360);  22,  Raimnelabeig  (lb.,  IzzzilL  468);  23, 
24,  Walterahaasen  (Vulk.  Geat,  111);  26,  Deleeae  (Mem.  Boo.  d'emuL  du  Douba,  1847);  26, 
Sharpies  (Am.  J.  Sci,  II.  xlii  271);  27,  Kudematach  (L  o.);  28,  Bonadorff  (L  o.);  29-86,  Bam- 
melaberg  (Pogg.,  ciiL  444) ;  86,  Delease  (Ann.  d.  M^  xri  323);  87-40,  Bammelsberg  (L  o.) ;  41, 
Pu^rerakj  (Jahrb.  lOn.,  1856,  362);  42,  Moberg(J.  pr.  Ch.,  zliL  464);  43,  Walterahauaen  (i  c); 
44,  Hisinger  (L  c.);  46,  Deyille  (Et.  G.  Teneriffe,  1848). 

3.  NoRAUTi;  Aluminoua  Jrof^Lime  Amphiboie.  46,  47,  Klaproth  (Beitr.,  ▼.  160);  48,  Bam 
melsberg  (L  o.,  447) ;  49,  Schults  (Bamm.  fiiin.  Gh.,  996). 

4.  GAiimoBAinTB;  Aluminous  Irot^Mcmganese  Amphibole.    60,  ICdller  (B.  H.  Ztg.,  zx.  63). 

6.  SHARAQDin.  61,  T.  a  Hunt  (Am.  J.  SoL,  H.  xxyIL  848) ;  62,  Boulanger  (Ann.  d.  M.,  Tiii 
169) :      , 


1.  BDBiim;  AlwminauB  MoignesiarLime  Arr^ibole, 

^e     ftn 


1.  Edenyille,  gy, 

2.  Storgord,  FinL 
8.  Pargas,  gtk 

4.        "     pale^fr^ 
6.        " 


ti 


6.  Monroe,  5A.-^. 

7.  Saualpe,  6n. 

8.  Aker,  gy. 


Si 

61-67 
89-87 
46-12 
51-76 
46-26 

45-93 
4938 
47-21 


21 

6-76 
15-87 

7-56 
10-03 
11-48 

12-37 
12-72 
18-94 


9e 

2-86 


1-72 


2-89 
2-27 
8-97 
8-48 

4*56 
4-68 

2-28 


036 
ir. 


23-37 
21-46 
21-22 
1897 
1903 


2112 

17-14 

0-57  21-86 


Ca    Sfa 

l«-42  0-76 

17-61    

13-70  2-48 
10*04  1-83 
13-96  0-61 

12-22  2-24 

9  91  225 

12-78   


0-84  0-46 =98-12  R 

— ^  -^—        ~"96-?0  0 
1-211  1-10  2-76=98-60B. 

=97-49  G. 

2-86,       gangu€ 

0-43=98-47  BonsdorfL 

0-98  0-59  =100  34  B. 

0-68  0*29  0-21=99-13  B. 
0-44  0-9  =99-98  B. 


2.  Paroasitk  and  Hobnblemdi;  Aluminous  Magnesic^Lm^Iron  Amphibole, 

a,  Gontainlng  not  over  10  p.  a  of  oxyd  of  iron. 


9.  Madawaaka  B.  65-05    4*50 

10.  Pargaa  45-69  12-18 

11.  "  41-60  15-76 

12.  Lindbo  45-37  13-82 

13.  Fillefjeld,  Korw.  45-37  14*81 

14.  ThUlot,  gn.  50*04    8*95 

16.  rienrudgrube  49*07    9*24 


20-96 
18-79 
19-40 
16-34 
14-33 
18-02 


13-44 
1388 
14-09 
13-92 
14-91 
11-48 


0-86 

0-50 

0-22 

0-81  0  08  0-69 


9-77 


20-29  10-33 


=  100-14  H. 

1-42=99-45  B. 

=97-24  H. 

=98-91  H. 

=99-66  8. 

f  ?r  0-24= 

100  Delease. 
— =98-70  K. 


6.  Containing  over  10  p.  a  of  ozyd  of  iron  and  under  20  p.  o. 


16.  ZaidoTaca  46-01  10-49 

17.  Wetteran  42-24  13-92 

18.  Kaltajuva  45-18  11-34 

19.  Slatmyran  47*62  7-&8 

20.  Oarinthia  46-03  8*37 

21.  Bilin,  Bohem.  40*08  17*69 

22.  Hiirtlingen  42-52  11-00 


28.  Etna                     39'75  16'29 

24.  '*                           40-91  18-68 

25.  Ser?anoe              47*40  7*16 

26.  Birmmgham,  Pa.  47*77  7*69 

27.  LaPrese(Bormio)46  31  11-88 

^a  Nordmark,  Werm.48-88  7-48 


10-03 
14-69 
1616 
16-78 
17*44 
12*82 
16-59 


3*46 
0-83 

0-32 


16  00 
13-74 
17-55 
14-81 
18*48 
18-50 
13-45 


13-80 
12-24 
9*87 
12-69 
10-23 
1101 
12*25 


=9883K. 

=9706  B. 

=li»0*10H. 

=98-60  H. 

=100-56  0 

0*89  0-18  0  18  1*04=98-57  a 


1-71  1*92 


2*96 


18-75    1-16  13-61  10*16 


,   fi  101^ 

100  46  Bamm. 

102   =97-52  W 

0-86    =99-66  W 

1-00   =100  DeL 

=99-67  Sh. 

,  'in  0-66SS 

98-55  Kudematach 
0-50  0  41  =  100  89  B 
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Si       SI     Fe     iS^e     An     Ag     Ca     JTa    &     fi      F 

29.  VesirrittB              39*92  14*10    6-0011*03   0*30  10*72  12*62  .'66  3*37  0*37  — =98*78  B. 
10.  HartllDgen  42*62  1100    8*30  9*12 13*46  12*26  1  71  1*92 ,  fi  1*01  s 

101*28  Bamm. 
SI.  Gernosin  40*66  14*31    6*81   7*18 14*06  12*66  1*64  1*64  0*26  — ^  fi  0  80= 

99  10  Bamm. 
»2.  Honnof  4101  18*04    6*38  10*76  13*48    9*31  1*26  1*79  0*79   — ,  fi  1*63= 

98*34  "RiiTnTn, 

83.  Steuxelberg  39*62  14*92  10*28   7*67   0*24  11  82  13*66  1*12  3*18  0*48  »  ¥i  019= 

99*67  Bamm. 

84.  Boagolovak  44*24    8*86    613  11*80  13*46  10*82  2*08  0*24  0*39  0*26=98*27  B. 

86.  FargBS  41*26  11*92    4*83   9*92    fr.     13*49  11*96  1*44  2*70  0*62  1*70=09  73  B. 

&  Gontaining  oyer  20  p.  a  of  ozyds  of  iron  and  manganese  united. 

36.  Faymont  41*99  11*66   22  22  12*69    9*66      1-02       1*47  =100  D. 

87.  Arendal  43*18  1001     6*9714*48  0*29    9-48  11*20  2*16  1*80  0*37  =94*44 B. 

38.  PhOipatadt  87*84  12*06    4*87  12*38  0*68  12*16  14*01  0*76  2*68  0*80  =97*67  B. 

89.  FrederickBTftm  40*00  8*00  10*1011*04  1*03  11*61  10*26  2*72  2*63  0*60  — ,  Ij  0*80= 

98*69  Bb 

40.  "  4000    7*37  10*46 13*38    1*86    7*51  11*28      625       0*64   ,  ICi  1*07= 

98-70  Bamm. 

41.  Norway  87*84  12*66  10*24   9-02   0*76  10*86  11*43  4*18  2*11  1*86   =99*98  P. 

42.  Kimito,  RnL         43*23  11*78   26*81    1*61     704    9*72 =100*1411. 

43.  Etna,  V.  di  Boye  43*84    9*27    21*79  11*70  12*06 0*84   =99*49  W. 

44.  Garpenberg  63*50    4*40   22*6*2   0*36  11*85    4*66 0  60   =97*10  H. 

45.  Teneriffe  46*23    9*26   29  84 6  06    9  37 =99-26  D. 

8.  KoRiLuni;  Alwminoua  Jmi'LirM  Amphibole. 

46.  Nora,  Westm'nPd 42*00  1200  8000   0*26    2*25  11*00  tr.   0*76  =98*25  K. 

47.  FoldssHeaae        47*00  26*00   16*00 .2*00    8*00 06     =98  00K. 

48.  Brerig  42*27     6*31    6*62  21*72    1*18     8*62    9*68  3*14  2*66  0*48   ,  fi  101  = 

98*63  Bamm. 

49.  Hnttenthal  46*13  14*96   2*95  21*87  1*79  10*04  0*87  0*18  1*12 =99*41  & 

4^  Oaxbiokaditb;  AJmninctu  Iron^Manganeae  AmphiboiB, 

60.  Gamalgrad  46*68  13*63   12*29   6*00    8*44    8*83  8*17  1*00 =99*94  M. 

6.  SKA&AGDin. 

61.  Al^paUgfL        M*30    4*64  3*87  1901  13*72  2*80  0*80   — »  *i  (r.,  & 

0*61=99*1 6  Hunt 

61  Ckffsica  40*80  18*60   3*20    1*40  11*20  23*00 5*2     ,  ^r  200= 

99*40  Boolanger. 

In  anal  1,  G.=3059;  anal  8,  G.=8104;  anal  6,  G.=3128;  anal  7,  G.=3102,  /A  J=124* 
8'—  1 24^  12' ;  anal  8,  called  grammatite ;  anal  9,  G.=3*n54,  High  Falls  of  the  Madawaska,  Can. ; 
anal  14,  G.=3*059;  15,  fVom  near  Kongsberg;  anal.  16,  G.=S*136;  anal  21,  in  basalt;  22,  m 
trachyte;  anaL  26,  G.=3'114,  in  syenite;  anal  29,  G.=3'282,  in  a  block  from  Somma;  anal.  80, 
G.=8*270,  in  basaltic  tufa;  anal.  31,  G.=3*226,  in  basaltic  wacke ;  anal.  32,  G.=8*277 ;  anal  33, 
Q.=3*266,  in  trachyte;  anal.  34,  G.=8*214;  anal  85,  G.=3*216;  36,  hi  diorite;  anal  87,  G.= 
3*276;  anal  38,  G.=8-378;  anal.  39,  40,  G.=S-287,  /A/=124'  7',  in  zircon-syenite;  anal.  41, 
G.=3*28,  in  sircon-syenite ;  anal  48,  G  =3*428,  often  caUed  ^girine;  anal  49,  G.=3-25,  with 
magnetite;  anal  51,  from  euphotide  of  Alps;  anal  52,  trom  enphotide  of  Finmalto,  Corsica^ 
G.=8*10. 

In  the  VesaTina  amphibole  {ByrUagmatiie  Breith.)  Hltscherlich  found  9e  9*96  and  ^e  19*30; 
n  the  Hartlingen,  reapectiyely,  6*63  and  6*46 ;  in  the  Wolsberg  13*25  and  2*59;  m  the  Arendal 
5-69  and  14*66. 

The  smaragdde  of  Corsica  afforded  Yanqxielin,  in  an  imperfect  analysis  (Baud.  Min.,  H  134X  Si 
60-0,  Si  21*0,  Ag  6*0,  Ca  13*0,  oxyd  of  iron  6*6,  Sr  7*6,  Cu  1*5=104*6 
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Au  aeUriiOliie  rock  from  St  Frauds,  Canada,  afforded  T.  &  Hunt  (Rep.  G.  Can.,  1868,  466)  S 
62*80,  3tl  1*80,  Mg  21-50,  Ca  16-00,  i*e  6*76,  iSfi  <r.,  Ign.  3-10=99-95. 

The  BysaolUe  of  Saussure,  Dauphiny,  as  analysed  by  Yanquelin  and  Maoquart  (J.  Soa  PhilonL, 
Ka  54),  afforded  Si  47,  9e  20,  JSbi  10-0,  Mg  9*3,  Ca  11-8=95*6.  Occurs  with  a  black  ozyd  of 
manganese. 

The  analysis  by  Thomson  (Ann.  Lya  K.  H.  N.  York,  iil  60^  referred  by  Shepard  to  hoUonite^  ii 
shown  by  B.  Silllman,  Jr.  (Am.  J.  ticL,  IL  viii.  391),  to  pertain  probably  to  an  actinolite  fh>m 
Bolton. 

The  Buorine  in  many  hornblendes  is  supposed  to  exist  as  fluorid  of  calcium,  and  this  ingredient, 
aooording  to  Bonsdorfi^  may  constitute  1  part  in  5  of  the  mineraL 

Pyr^  etc. — The  obsenrationa  under  pyroxene  apply  also  to  this  species,  it  being  impossible  ta 
distinguish  the  yarieties  by  blowpipe  chu^cters  alone. 

homcrptuma  and  Dimorphous  rdations  to  Pyroxene.— The  analogy  in  composition  between  pyr- 
oxene and  hornblende  has  been  abundantly  ilhistrated.  They  have  the  same  general  formula ; 
and  under  this  formula  there  is  but  one  difference  of  any  importance,  viz.,  that  lime  is  a  prominent 
ingredient  in  00  Uie  yarieties  of  pyroxene,  whQe  it  is  wanting,  or  nearly  so^  in  some  of  those  of 
hornblende. 

The  analogy  between  the  two  species  in  crystallization,  or  their  essential  isomorphism,  was 
pointed  out  by  G.  Bose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one  and 

the  same  Aindamental  form.  The  prism  /of  hornblende  corresponds 
in  angle  to  t-2  of  pyroxene ;  that  is,  if  the  horizontal  axes  of  the 
latter  species  be  & :  e,  those  of  the  former  will  be  & :  2c  CalcidAting 
from  the  angle  /A  /in  pyroxene,  87 "^  6',  the  angle  of  f-2  is  predaoly 
124"  30',  or  the  angle  /a  /  in  hornblende.  The  annexed  ti^Ie  ex- 
hibits the  symbols  of  the  planes  in  hornblende  as  they  would  be  on 
the  augite  type. 

But  while  thus  icomorphous  in  axial  relations  or  form,  they  are 
also  dtmorpkoua.  For  (1)  the  deayage  in  pyroxene  is  parallel  to  the 
prism  of  87"  6',  and  in  hornblende  to  that  of  124^*".  (2)  The  occur- 
ring secondary  planes  of  the  latter  are  in  general  diverse  from  those 
of  tiie  former,  so  that  the  crystals  differ  strikingly  in  habit  or  system 
of  modifications.  Moreover,  in  pyroxene  columnar  and  flue  fibrous 
forms  are  uncommon ;  in  hornblende,  exceedingly  common.  (3)  The 
sereral  chemical  compounds  under  pyroxene  have  one-tenih  higher 
spedflc  gravity  than  the  corresponding  ones  under  hornblende ;  that 
is,  a  compound  (as,  for  example,  (i  Ca+i  Mg)*  ^i*)  having  6. =3 '28 
under  the  former,  has  approximately,  G.=2'95  under  the  latter. 

Again,  twins  occur  composed  part  of  amphibole  and  part  of  pyr- 
oxene, a  fact  bearing  on  the  isomorphism  and  dimorphism  of  Uie 
species. 

Obfl. — Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitic  and  adbia- 
tose  rocks,  and  sparingly  in  serpentine,  and  yolcanic  or  igneous  rocks.  Trcmolite,  the  magnesia- 
lime  variety,  is  especiaily  common  in  limestones,  particularly  magueaian  or  dolomitic;  actinolite, 
the  magnesia-lime-iron  yariety,  in  steatitic  rocks ;  and  brown,  dork-green,  and  black  hornblende, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  yarious  other  rocks  of  which  it  forms  a  constitueni 
part    Asbestus  is  often  found  in  connection  with  serpentine. 

BdrrMende^ockf  or  amphtbolyte^  consists  of  massive  hornblende  of  a  dark  greenish-black  or  blacx 
color,  and  has  a  granular  texture.  Occasionally  the  green  hornblende,  or  actinolite,  occora  in 
rook-masses,  as  at  8t  Francis,  in  Canada. 

ffornblende'achiet  has  the  same  composition  as  amphibolyte,  but  is  schistose  or  slaty  in  struo- 
toie.    It  often  contains  a  little  feldspar.    In  some  yarieties  of  it  the  hornblende  is  in  part  in 
minute  needles. 
Diabase  is  a  fine-grained,  compact  hornblende-rock,  tough  and  heaiy. 

Aphanyie  (or  oomeine)  is  Uke  diabase,  but  is  without  distinct  grains  (whence  the  name,  from 
ifwin,  unmantfeat),  and  breaks  with  a  smooth  flint-like  fracture. 

Syenite  is  a  granite-like  rode,  containing  hornblende  along  with  quartz  and  orthoclase  feldspar. 
Dioryte  is  a  similar  rock,  gprayish-white  to  nearly  black  in  color,  consisting  of  hornblende  and 
albite.  HornUendic  or  syeniUc  gneiss  has  the  same  constitution  as  syenite,  but  differs  in  haying  a 
gneissoid  or  semischistose  structure.  ' 

Hombkndic  granite  contains  hornblende  in  addition  to  the  ordinary  constituents  of  granite^ 
quartz,  feldspar,  and  mica.  Gneiss  and  mica  schisi  are  often  hornblendic  in  the  same  way.  The 
hornblende  in  mica  schist  is  usually  in  prisms,  either  stout  or  adcular,  which  sometimes  are 
aggregated  in  sheaf-like  tufts.  The  fasdculite  of  Hitchcock  is  merely  this  tufted  hombtonde. 
The  dark-green  antique  porphyry  contains  hornblende  in  its  compact,  diabase-like  mass,  and  ia 
<^\i<e^  diabaee^porphyry.    G.=2'9— 8*0. 
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Hornblende  is  often  disBeminsted  in  black  priflmatio  crjstalB  ihroagh  trachyte,  and  also  through 
other  igneous  rocks,  especially  the  feldspathio  kinds. 

^pkotide  consists  of  a  whitish  or  greenish  compact  base  of  varying  constitution,  with  imbedded 
fnuuruffdUe,  The  euphotide  of  Corsica  has  been  called  corsUyte  (p.  235).  The  aaussuriie,  as  shown 
by  Hunt  (Am.  J.  ScL,  xzyiii  336),  is  either  compact  lim&ipidok,  as  that  of  the  Alps,  compact 
mmonite^  as  that  of  Mt  QendTre,  or  compact y^<cb;par;  these  different  kinds  being  distinguishable 
by  their  speciflo  gravity. 

The  compact  tremolite  called  n^hrUe  is  found  m  taloose  rock  or  schist,  and  granular  limestone 

Anssig  and  Teplitz  in  Bohemia,  Tnnaberg  in  Sweden,  and  Pargas  in  Finland,  afford  floe  speci- 
mens of  the  dark-colored  hornblendes.  AcUnM/o  occurs  at  Saltzburg  and  Qreiner  in  the  Zillertha] ; 
tremolUe  at  St  Qothard,  in  granular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjd  in  Sweden, 
eta  CaiamiU  occurs  at  Normorken  in  Sweden,  in  prisms  in  serpentine.  Aabestaa  is  found  in 
Savoy,  Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu 
employed  it  in  packing  his  minerals.  IkdQ  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhills, 
where  also  mountain  leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed 
of  fibres  having  some  degree  of  elasticity ;  it  is  the  amianihoide  of  Haiiy. 

In  the  United  States,  in  Maine^  black  crystals  occur  at  Thomaston,  at  Moultenboro  in  syenite ; 
pargasite  at  Phipsburg  and  Parsonsfleld ;  radiated  or  asbestiform  actinolite  at  Unity;  tremolite  at 
Thomaston  and  Raymond.  In  K,  Hamp.^  black  crysti^  at  Franoonia.  In  Venrymi^  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Beadsboro*,  and  New  Fane.  In  Mass^  white 
crystals  at  Lee  (U  m.  S.W.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  aotiaoUte 
at  Middlefteld  and  Blanford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lee,  and  Great  Bar> 
rington;  black  crystals  at  Chester;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham; 
cummingtonite  at  Cummington  and  Plainfleld.  In  Oonn^  in  large  flattened  white  crystals  and  in 
bladed  uid  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-offiob, 
and  also  at  other  places  in  litdifleld  Co. ;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  K  Torkj  in  good  black 
crystals  at  Willsboro',  presenting  interesting  forms ;  also  near  the  bridge  at  Potsdam,  St 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crystals  near  Two  Ponds,  and  also  1  m.  N.,  2^  m.  N.,  and  1  m.  S.,  of  Edenville,  together 
with  gray  or  hair-bro¥m  ciystals  and  tremolite,  sphene,  and  chondrodite,  in  granular  limestone ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmenite,  at  the  Stirliiig  mines,  Orange  Co.;  in  short  green  crystals  at 
Gk>avemeur,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Bossie,  2  m.  N.  of  Oxbow, 
the  variety  pargasite  in  neat  bright  green  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
called  Pecksville,  in  Fishkill ;  radiated  at  Brown's  serpentme  quarry,  3  m.  N. W.  of  Carmel,  Putnam 
Co. ;  in  large  white  crystals  at  Diana,  Lewis  Co. ;  radiated  and  bladed  tremolite  at  Dover,  Kings- 
bridge,  the  Eastcheater  quarries,  Hastings,  and  near  Tonkera,  in  Westchester  Co. :  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  ou  the  banks  of  Yellow  lake  and  elsewhere  in  St  Lawrence 
Co. ;  asbestus,  near  Greenwood  Furnace ;  Bogers's  farm  in  Patterson ;  Colton  rock  and  Hustis's 
farm  in  Phillipstown,  Putnam  Co. ;  near  the  Quarantine  in  Richmond  Co.,  where  the  fibres  are  two 
to  three  feet  long.  In  N.  Jersey^  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
varieties  of  the  species  at  Frankliu  and  Newton ;  radiated  actinolite  at  Franklin ;  tremolite  at 
Franklin ;  asbestus  and  mountain  leather  at  Bnmswick.  In  Fenn.^  actinolite  in  Providence,  at 
Mineral  Hill,  in  Delaware  Co. ;  at  Unionville ;  at  Kennott,  Chester  Co.,  often  in  fine  crystals ; 
tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahiccon,  near  Philadelphia,  at  London 
Grove,  Chester  Go. ;  nephrite  at  Easton.  In  Maryland,  actinolite  and  asbostus  at  the  Bare  Hills 
in  serpentine ;  asbestus  at  Cooptown.  In  Virginia^  actinolite  at  Willis's  Mt,  in  Buckingham  Co. ; 
asbestus  at  Bamet's  Mills,  Fauquier  Ca 

Alt — The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  The  fibrous 
and  diallage-like  varieties  are  especially  liable  lo  take  up  t^ter,  owing  to  the  finely  or  thinly 
divided  state  of  the  mineraL  Talc,  steatite,  serpentine,  chlorite,  biotite,  pinite^  chabasite,  limonite, 
magnetite,  iron  ochre,  are  among  Uie  reported  results  of  alteration. 

At  Bmeuau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  iron- 
ochre,  occur  as  pseudomorphs  after  hornblende  (v.  Fritsch,  ZS.  Geol  Gcs.,  xiL  104).  OroppUe^ 
and  perhaps  roaUe^  as  suggested  to  the  author  by  L  Seemann  (4th  edit.,  p.  287),  may  be  altered 
pargasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Providence,  Pa., 
and  the  haUimorite  as  altered  asbestus,  and  a  chrysolite  of  Dehiware  Co.,  Pa.,  bb  altered  actinolite 
(Am.  J.  SoL,  IL  xxxiiL  203).  • 

The  following  are  analyses  of  altered  amphiboles:  1,  Smith  ft  Brush  (Am.  J.  Scl.  IL  xvi.  49); 
2,  Thomson  (Min.,  i.  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  viii.  123) ;  4,  5,  Beck  (Min.  N.  Y., 
307);  6,  Suckow  (Die  Yerwitt  Min.,  14:^);  7,  Delesse  (Ann.  d.  M.,  lY.  x  317);  8,  Wiehnge 
(Ramm.  Min.  Ch^  499);  9,  Madrefi  (Pogg.,  IxiL  142);  10,  Schultz  (Ramm.  Min.  Ch.,  499);  11,  T 
8.  Hunt  (FhiL  Mag.,  lY.,  IL  65,  and  Rep.  G.  Can.  1863,  491): 
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OXYGEN  COMPOUNDS. 


1.  ITycL  anOicphylUiet  N.Y. 

2.  '*  " 

3  u  a 

4.  Warwick 

5.  " 

6.  FOlef  jeld,  Nor. 

7.  Vo8ge8 

8.  Siebengebirge 

9.  Wolfsberg 

10.  Oatan^aro 

11.  Loganite 


Si 

f  68*88 
64-98 
46-43 
86-00 
84*66 
40*32 
48*64 
84*87 
44*08 
4608 
83*28 


8*76 

Pe9'63 

9-88 


Fe  18*26 

619 

Pe  20-48 

Fe  26-56 

1410 

961-92 


—  29-34 
18-88 
28*80 
20-70 
25-22 
9-23 
17*74 
4*90 
2-33 
10-72* 
36*60 


Oa 


JTa 
0-88 


1-20 

1-88 


2-14 
0-93 


6-06   

10  80   

609   

6-37    

9*10   

4-78  3-63 

10-08    

8  74  0*98 


6 

2-26,S:«r.=d9-67aM 
11-45,  &  6-80=99-20  T 

8-68=99'63  Joy. 
=98-83  Beck. 

9-09=99-39  Bedc. 

8-00=100*81  Sackow 
10*90=100  Delease. 
20*24=100  Wiehage. 

8*44=99*74  MadrriL 

303,  Pe  1-77=98*88  a 
16-00=100  T.  &  HnDt 


Anal  4, 6,  crystals  having  the  angles  of  hornblende,  steatitio  In  feel  and  hardness;  6,  day-like; 
7,  from  a  micaceous  porphyry  at  Traits-de-Boche,  small  prisms:  8.  from  trachyte  at  Margaretten- 
kreu2;  9,  large  crystals,  Q.=2-94,  from  Wolfsberg,  near  OemoiBin  in  Bohemia ;  10,  soft  greenish* 
brown  crystals;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Lanrentian 
crystalline  limestone,  and  having  the  form  and  cleavage  of  hornblende,  though  edges  rounded ;  IaI 
about  124^ 

The  hydrous  anihophylUte  of  New  York  Island  occurs  in  place  near  the  corner  of  69th  street  and 
1 0th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  onalyrtes,  as  well  as  in 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247A.  Waldhbimitb.  (Amphibol  ahnliches  Min.  vod  Waldheim  A,  Knop,  Ann.  Oh.  PharoL, 
Gz.  363,  1869;  Waldheimit  Mamnu,  Min.  Oh.,  780,  I860.)  An  amphibole^Uke  mineral,  which 
contains  much  soda^  and  is  peculiar  also  in  its  excess  of  BiUca,  both  suggesting  that  it  may  be 
araphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  actin- 
olite.  H.=5;  G.= 2*957;  color  leek-green;  translucent  Composition,  according  to  Kuop  and 
Hof&nann,  the'  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Oh.  Pharm.,  ex.  368) : 

&l  %1  ^e         An         ftg  Oa  fTa 

68*71         1-62        6*66        0-25         10-01         11*58        12-88=10005  Knop. 
68*45        1*92        6*53        0*61         11*12         10*28        12*61  =  100-42  Hoffmann. 
68-45        1*74        5*79        0-32         10-83        10-76        12-93=101-12  Hofflnann. 

It  lost  0*5  p.  c.  by  ignition.    The  oxygen  ratio  for  Jft,  S,  Si  is  11*84  :  0*80  :  31-24. 

From  serpentine  at  Waldheim  in  8axony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  arfvedsonite.  It  is  to  be  observed  that  the  excess  o/HHca  occurs  along  wiUi  an  unosual 
proportion  of  alkaU, 

247B.  KoKSCHABOFFiTE.  (Kokscharowlt  y.  NordaukioH  Bull.  Soa  Nat  Moscow^  xxx.  223, 
1857.)  Like  tremolite  iu  appearance.  /A /=  124**— 124''  5',  Eokscharof.  In  aggregationa  of 
prisms,  with  acute  edges  replaced.  Cleavage:  J,  two,  equal,  very  distinct  H.=5— 5-6.  G.= 
2*97.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty-white;  brown  to  dark-brown  ftma 
impurity.    Subtranslucent    Fracture  splintery. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  IxxxvilL  197)  afforded: 

Si  &  te  ftg  Oa  STa  &         ign. 

46*99        18*20        2*40        16*46        12*78        1-68        1*06        0*60=99-01 

Giving  the  0.  ratio  for  ft,  fi,  Si  1119  :  8*60 :  24  62 ;  or,  for  ft+S,  Si  19*69  :  24*62=1 :  1*26;  tot 
ft :  fi  +  Si  11*19 :  33*02.  It  appears  to  be,  like  edonite,  a  magnesia-lime  amphibole,  but  with  a 
very  lai^e  proportion  of  alumina)  and,  moreover,  part  of  the  alumina  must  be  basic  if  it  comes 
under  the  usual  amphibole  formula. 

iu  a  dosed  tube  only  traces  of  water.  B.B.  in  the  forceps  fhses  easily  to  a  white  translnoent 
pearl,  coloring  the  flame  yellow;  with  borax  a  dear  ooloriess  glass. 

Occurs  assodated  with  lapis-laauli  near  L.  Baikal,  in  Siberia.  Named  after  the  Bussian  mmer- 
alogist,  Kokscharof. 

247C.  BOHEITEBITE  BteiOu  (B.  H.  Ztg.,  xxiv.  429).  Breithaupt  has  referred  to  scheflfbrite  of 
Mlchaelaon  a  mii^ral  of  the  same  loodity — Longben,  with  rhodonite— whidi  differs  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  sdiefferite  is  known  only  massive.    The  following  are  its  diaracters : 

Konodiuic ;  /  A  /=  1 20^  46' ;  basal  plane  {x)  on  f-i=  147 "  80',  or  S^''  to  the  axis.    The  crysta. 

has  the  planes  Jf  i-i,  »-l,  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  flroat 

Cleavage :  rather  distinct  in  one  direction,  perhaps  also  parallel  to  «.   Mostly  massive,  fine  granit 

lar.    H.=5~5*6.    G.= 3*433— 3-436.     Lustre  vitreous.     Color  chestnut  to  dove  and  reddiah< 

'-.    Streak  pale  yellowiah-gray.    Subtranslucent  to  opaque. 


Si 

Si 

9e 

te 

An 

Mg 

Ca 

1.  Greenland  60-61 

2*49 

86-14 

7-46 

1-66 

2.         "          49-27 

2-00 

14-68 

23-00 

0-62 

0-42 

1-60 

3.         "          61-22 

«r. 

23-76 

7-80 

1-12 

0-90 

•2-08 

4.  Brevig        46-67 

8-41 

24*88 

207 

6-88 

6-91 
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Oomporitioii aoooidiiigtQ  Dr.  miUv  (Le.)t 

Si  Si  9e         fttt         jn         ftg        Oa         i 

'  49*60        1-42        26*43        678        0-20        427        776        0-19 

The  iron  was  aaoertafned  to  be  all  seBqalozyd.  The  analyalB  afforded  also  8*08  Oa  C,  and  0*01 
An  C.    It  i6C[aire8  ftuther  stndj. 

248.  ABFVBDSONXTS.    JB^voJfa^Ann«Fhfl.,T.  381, 1828.    AifWedsonit    SodarhomblAnde. 

Probably  monodinio.  /A 7=133°  55',  Brooke;  1»8°  6(K.  v.  Kobell; 
123®  30',  Breithanpt;  about  124**  40',  Brevig  mineral,  JJeseloizeaux. 
Cleavage :  perfect  parallel  to  /;  imperfect  to  iA,.    Also  cleavable  massive. 

H.=6.  G.=3-44,  Brooke  ;  3-329— 3-34:0.  Breithanpt ;  3-689,  Rammela^ 
berg.  Lnstre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  grayish-green.  Opaque  •  except  in 
very  thin  splinters.    Fracture  imperfectly  conchoidal. 

Oomp.— 2ft'Si*+8PeSi',  BamnL,  =(}ft'+iPe)Si',  which,  making  ft^i  j*e+i%  silica 

60*6,  aeaqniozyd  of  iron  26-9,  protozyd  of  iron  12*1,  aoda  10-6-=100.  3ft'Si'+29eSi',  T.Kobe]], 
aB(}ft*  +  |S)Si*.  Analyaea:  1,  Thomson  (Mh^  L  483);  2,  v. Kobell ( J.  pr.  Oh^  xiii.  8,  and zoL 
449) ;  3,  Bammelsbeig  (Pogg.,  dil  292,  306) ;  4,  Plantamour  (J.  pr.  Oh.,  zziy.  800) : 

]^a        &       01      ign. 

—    0-96=98-12  T. 

8*00      tr.      0-24 =98-17  K. 

10-68     0-68     0*16=98*29  & 

7-79  2-96,  ti  202=  1 00-99  PL 

In  the  abore  analysea  the  degree  of  oxydation  of  the  iron  was  determined  only  in  thoee  bj  Bam- 
melsberg  and  y.  KobeU.  A.  Hitacherlich  has  obtained  (J.  pr.  Ol,  Izzxyi.  11)  for  the  Greenland 
A^  9e  26^37,  £"0  6-93. 

Pyr.,  etc^B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule;  colors  the  flame  yel- 
low (soda) ;  with  the  fluxes  gives  reactions  for  iron  and  manganese.    Not  acted  upon  by  acids. 

Oba. — Occurs  in  black  hornblende-like  crystals  at  KangerdQuarsuk  in  Greenland,  with  sodalite, 
eudialyte,  and  feldspar ;  also  in  airoon-syenite  in  Norway,  at  Brevig,  and  in  beds  of  magnetite 
at  ArendaL  Reported  also  from  Horberigberg,  near  Oberbergen,  with  ittnerite  and  ilmenite. 
The  Brevig  miner^  analysed  by  Plantamour,  has  been  referred  to  csgirine.  The  angle  given  de- 
cermines  its  relation  to  the  amphibole  sub-group. 

249.  OROOIDOUTB.  Blan-Bisenateia  (fr.  &  AiKea)  Klapr^  Mag«  BerL  Gas.  N.  Fr.,  t.  72, 
1811,  Beitr.,  vL  237,  1816.  Krokydolith  iTcnim.,  GeL  Ana.  Gott,  1686,  1881.  Blu« 
Aabeatiia. 

Fibrous,  asbestos-like;  fibres  long  but  delicate,  and  easily  separable. 
Also  magaive  or  earthy. 

H. =4.  Q. = 3'2 — 8'265.  Lustre  silky.  Color  and  streak  lavender-blue 
or  leek-green.     Opaqne.     Fibres  somewhat  elastic. 

Oomp. — ^The  analyses  by  Stromeyer  afford  nearly  ]^*  Si* + 2  ]3[ ;  but  the  degree  of  ozydation  of 
the  iron  is  undetermined.  Analyses:  1,  2,  Stromeyer  (Pogg.,  xxS^  163)*  8,  Delesse  (Ann.  d 
M.,IILx.817): 

Si        te        Stn      %      Ca      ^a      £[ 

1.  Africa,  yOfVttf    60-81     83-88      0*17      2-32    0*02    7*03    6*58=98-81  Stromeyer. 

2.  **      earOiy     61*64    84*88      0*02      2*64    0-06     7*11     401=99-85  Stromeye^ 

3.  Yosgea  68-02     26-62li[nO-&0    10*14    1*10    6*69    2*52,  &  0*39,  01 0-61,  J?0-l7sQ9-66 

Pyr^  etc. — In  the  closed  tube  yields  a  small  amount  of  alkaline  water.  B.B.  ftises  easily  with 
tntnmesoence  to  a  black  magnetic  glass,  coloring  the  flame  yeUow  (aoda).  With  the  fluxes  givei 
feactions  for  iron.    Unn(*ted  upon  by  acida. 
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Obi. — Occon  in  South  Africa^  in  the  Grigna  oouniry,  beyond  the  Great  Orange  riTor,  700  Ol 
up  from  the  Gape  of  Good  Hope ;  in  a  micaoeouB  porphyry  at  Wakembach  in  the  Yoeges  (anaL 
S) ;  at  StaTcm,  Korway,  in  ziroon-syenite,  along  with  arfVedsonite,  to  which  it  ia  dosely  related, 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  variety ;  at  GoUing  in 
Salzburg,  in  gnrpsum  with  blue  quartz;  at  Ruka,  near  Domaschow  in  Moravia,  with  a  fermginooi 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  African,  the  fibres  of  the  fibrons  seams 
or  masses  make  an  angle  of  about  106'*  with  the  opposite  surfaces  of  the  seam,  aooording  to  Haua* 
mann ;  and  the  same  author  states  (Handb.,  743,  1847)  that  a  cylinder  of  it  rihr  of  an  inch  in  di- 
ameter, supported  91  Hanoverian  pounds  before  brealdng,  while  one  of  asbestus,  rir  of  an  inch 
in  diameter,  broke  with  a  weight  of  6  ounces. 

The  Stavem  mineral,  referred  here  by  Hansmann,  is  the  Faseriger  Siderit  Leonk^  GehL  J^  iii 
101,  and  Fasriges  Biaenblaa  iSattfUk,  Handb.,  1076,  1813. 

Kamed  from  «po«fs  (or  KpoiiU\  woo/^  in  allusion  to  its  flbroue  struotore. 

860.  WiOUTlSITB.   Wich^e  Laumni^  Ann.  Oh.  Phy&,  liz.  107, 1886.  Wiohtisit  HamnmmL 

Maasive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect- 
angular, according  to  Lanrent. 

Scratches  glass.  Ct.=3-03.  Color  black.  Lustre  duU.  Fracture  angu- 
lar, or  flat  conchoidal. 

Oomp^i&*+iS)  Si*.  Analyaes:  1,  Lanrent  (L  a);  8,  StrOmborg  (Aippe  Finska  lOn.,  17): 

Si  Si        9e        tfi        ftg       Oa      ]$fa 

66*8        13-3        4-0        18*0        80        6*0        8*6=99*1  Laurent 

64-24      14-27       —        16-62      3-86      6*65      8*88,  ftn  2*70=100-22  Stromborg. 

B3.  ftises  to  a  black  enamel  and  becomes  magnetia    Kot  attacked  by  adda. 

From  Wichtis  in  Fhiland.  Dufr^noy  observes  that  a  specimen  examined  by  him  had  no 
deayage. 

Gmelin  has  analysed  a  mineral  from  a  basaltic  rock  near  Wetterau  ( Jahrb.  Min.,  1 840,  649X 
haying  G.= 2*706,  and  not  acted  upon  by  acids,  which  has  essentially  tiie  composition  of  wich- 
tisite,  it  affordhig  Si  66*80,  %1 16-82,  te  12-06,  Mn  3*72,  Ca  4-86,  &g  6*06,  t.  0-34,  ]ffa  3*14.  oorw 
responding  dosely  to  (i  fi'+i  £l)  Si*.  Rammelsberg  indudes  the  analysis  among  those  of  pyr* 
ozene,  but  speaks  of  the  composition  as  anomalous ;  unlike  the  augites,  the  alumina  does  not 
replace  any  of  the  silica. 

261.  Glauoofhanb  HoMamann^  GeL  Ana.  Gott,  196,  1846.  Orthorhombic  or  monodinia  In 
mdistinot  long  thin  six-sided  prisma,  made  up  of  the  planes  /  and  f-l,  and  longitudinally  striated. 
Also  granular  massiye.  H.=6*6.  G.=3*108 — 3*118.  Lustre  yitreous  to  pearly.  Oolor  blae, 
layender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Translucent  to  opaque.  Brit- 
tle.   Powder  sUffhtly  maffnetia 

Oomp.— (}  ft'+f  fi)  Si*.    Analysis  by  Sdmedermann  (J.  pr.  Oh.,  xxxiy.  288): 

SlS6*4a      2112*23      j*e  10*91      ttn  0*60      ftg  7*97      Oa  2*26       JTa  with  Ir.  &  9-28=99-63 

B.6.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  oliye-green  glass.  An  iron 
reaction  with  the  flnxea.    In  adds  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Gydades,  in  mica  slate,  along  with  garnet,  hornblende, 
and  mica.    The  name  is  fttnn  y>ao«tff,  htmshrgreen^  and  faiyoi,  lajftoar^ 

262.  BORDAVAZJTB.    SordawaUt  M  NordaMM^  FInL  Kin.,  86, 1820. 

MasBive ;  no  deavaee  apparent. 

H.=2-5.  G.=2'53— 2-58.  Lustre  vitreo-resinons,  or  like  bitumen. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.    Brittle. 

Oomp.^Ana]yae8:  1,  Nordenskifild  (L  a);  2,  Wandealeben  (N.  Jahrb.  Fharm.,  t  82): 

Si         21  t'e  ftg         1^  fi 

1.        49*40      18*80        18-lt        10*67        2*68        4'38 = 99*10  NordenaklSld. 
1       47-70      16*66  9e  21*32        10*21        2*26        — =9814  Wandealeben. 
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dapposed  by  Benelms  to  be  a  silicate  mixed  with  some  phosphate  of  magnesia^  the  aiUcate 
^orrenxmdmg  to  (i  (&g,  te)*+^  itl)  Si*,  which  ia  eaaentiallj  the  formula  of  wichtiaite;  but  the 
second  analysia  makea  the  iron  seaquiozyd. 

B.B.  alone,  it  ia  difficultlj  Aiaible  to  a  Uackiah  globule.  With  borax  it  forma  a  green  ^aaa 
Partly  aoluble  in  muriatio  add.    Becomea  reddish  on  exposure  to  the  atmosphere. 

Forma  thin  layers  on  trap^  near  the  town  of  Sordayala  in  Finland;  at  Bodenmaia  in  Bavaria,  U 
ia  aseociated  witii  pyrrhotito.    It  reaemblea  pit-coal  in  appearance. 

263.  TAOHTXiTTB.    Tadhylyt  (fr.  Sftaebuhl)  BreiilL,  Eastn.  Arch.  Nat,  yil  112,  1826. 

Massive  without  cleavage^  looking  like  obsidian  or  gadolinite. 

H«=6'5.  G.=2'565— 2*593.  Lustre  between  vitreous  and  resinous. 
Color  pit(di-black,  velvet-black  to  grayish-black.  Brittle.  In  powder 
attractable  by  the  magnet. 

Oompy — ^Analysia :  Sohnedermann  (Studien  d.  O.  B.  B.  Fr.,  ▼.  100) : 

Si  Si  te         iLa        ftg         Ca         fTa         £  H 

66*74        12-iO        13*06        0*19        5*92        7*28        3*88        0*60        2*t8 

Fyr.,  etc.— KB.  fuaea  easily  with  intumescence  to  a  brown  slag  or  opaque  glaaa. 

OM.--Found  at  Saaebuhl,  between  Dranafeld  and  G^ttingen,  in  baaalt  and  wacka. 

Named  firom  rax^  tftMcftt  and  Avr^t,  diasolwdf  in  allusion  to  the  fusibility. 

253A.  Hyauovelas  Hauam^  Handb.,  646,  1847.  Gmelin  referred  to  tachylyte  a  mineral  from 
»  poroua  Tolcanio  rock  in  the  Yogelsgebirge,  to  which  Hauamann  haa  since  applied  the  name 
liyak/mdoui.  It  ia  similar  in  aspect,  structure,  and  hardneaa;  G.= 2*7144,  GmeUn^a  analyais 
(Pogg.,  zlix.  234)  afforded: 
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It  affords  approximately  3  ft,  £1,  4^  Si  But  little  reliance  can  be  placed  on  reaulta  with  such 
amorphoua  minerals.  The  species  may  be  the  same  with  tachylyte.  Hausmann  places  near 
here  the  doggy  augiie  of  Karsteu,  having  G.= 2*666,  from  a  limeatone  bed  near  Guiliana,  Sicily, 
from  which  Elaproth  obtained  (Beltr.,  iv.  190)  Si  66*00,  M  16*60,  Pe  13*76,  Sn  ^.,  fig  1*76,  Oa 
10-00.  a  1*50. 

A  shnilar  mineral  in  appearance  ia  found  on  the  north  ahora  of  Lake  Superior;  and  also  in 
a  trap  dike  at  Johnaburg,  Warren  Co.,  N.Y. 


25^  BSRYXto  Zfiipayios  pt.  [rest  ChrysoooUa,  Halaohlte,  eta,  and  other  green  atonea]  Thaophr, 
Bv«AA»f  Or,  Smaragdua  pt.  [rest  aa  above]  +Beiyllu8  (Ohrysoberyllus,  Chrysoprasius  ind) 
PMiL,  zxxtIL  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdua +Beryll  WdiL,  ^On.,  117, 
122,  1747.  Smaragdua +BloagTon  Topaa  (=BeryIl,  Aquamarin)  OronsL,  Min.,  44,  1768.  Em* 
eraude  (ind.  Emerald  and  Beryl  or  "  Aigue-marine,"  and  Chrysolite  du  Br^sil)  de  LuU,  Oriat, 
136,  1772,  iL  246,  1783 ;  A,  J.  d.  M.,  It.  72,  1798,  Tr.,  ii  1801.  Sohmaragd+Beril  Wenk,  the 
two  aa  diatlnoc  sp.  untQ  1811.  A  silicate  of  alumina  with  lime  Achard^  Edelst,  47,  1779; 
Bargm.,  Opuso,  iL  96,  1782 ;  and  othera.  A  silicate  of  alumina  and  GLUdNA  Vauq.^  J.  d.  11, 
W^  1798,  TiL  97, 1800 ;  Klapr^  Beitr.,  UL  221,  1 802.  Bavidaonite  (fr.  near  Aberdeen)  Thammm^ 
JOn.,  i.  247,  1886.    Ctoahenite  Shqt^  Mm.,  i  143,  1844. 

Hexagonal.     0  A  1=150°  8' ;  a=0-499.    Occurring  planes :  O ;  vertical, 
/,  i-2,  irf  ;  hexag.  pyramids,  1,  f ,  2,  J/. ;  1-2, 


2>2;  dinexag.  pjr.,  in  zone, 
2-2 :  /,  3-1,  44, 1241 ;  id.  in  other  zones,  2^,  2^,  6^,  14.f  ' 


O  A  f  =139"  W 
O  A  §=180  58 
O  A  2^»=:130  88 
C>  A  34=123  16 


oxromr  ooHPonroe. 

O  A  1-2=116°  37' 
0  A  2-2=135  4 
O  A  /=90 
/A  7=120 


/A  2-3=127*  48 
7a  84=142  11 

Ih  44=151 
/A*4=165  30 
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Cleavage :  basal  intpwfect ;  lateral  indistinct.  OeeaBi<HiaUj  ooarae  colomnar 
and  large  granular. 

H.=7*5— 8.  G.=2'63— 2'76.  Liutre  Titreoua,  aometiiDee  resinooe. 
Ck>lor  ementld-green,  pale  green,  passins  into  light-bine,  yellow,  and  white. 
Streak  white.  TranspareDt — anDtranslucent.  IVacture  conchoidal,  nn- 
evon.    Brittle.    Donble  refraction  feeble ;  axis  negative. 

TsTr^ThiB^  Rpcetoi  ia  one  oT  the  hw  that  ocoor  0DI7  Id  iVTatilB,  and  tbtt  hive  so  eMentu] 

nriationa  in  chemical  oompoBition.  There  are,  bnwereT,  two  promineDt  gnnipa  dependent  on 
color,  tbe  oolor  vBryiDg  u  enroma  or  iron  Upreseul;  but  only  tlw  memat  baoe  of  either  «xiat4 
In  an;  case.    Tlia  (nyetala  are  uauall7  oblong  pmms. 

1.  EmenHd.  Color  bright  emerald-greeti,  owii^  to  tbe  preaenoe  or  chromium.  G.=2-6T,  fr. 
ILaao.J^wj ;  2'63,  &.  Piuigau,  Hormeiater;  2'710— 3'TB9,  fr.  Ural,£ammerer.  Hardoeaa  a  little 
less  tW  for  beiyl,  aocordii^  to  the  Isiridanes. 

2.  Beryl  Colora  those  of  the  Hpedea,  ezcepUng  emerald-green,  and  due  mainly  to  iron.  G.= 
3'694-2-G9G,  tnmaparent,  oolorleaa,  ft'.  Ural;  2-H81-3'694,  id.,  jellowiah.  Id.;  2-702-2-710,  id., 

reen.  Id. ;  2'73B,  id.,  roee-red,  id. ;  all  by  Eokaoharof.    On  OTst,  see  Kolcacharoi;  Min.  Buasl., 
141,  IL  356,  liL  Vi,  IT.  IZG;  Heaaenberg,  Min.  Not,  t.  26.    Tbe  varietteB  of  beryl  depending  on 
color  are  of  importance  in  the  arts,  when  the  cryaula  are  transparent  enough  to  be  of  value  aa 
gems.    The  prbioipal  kinds  are  :  {a)  colorlssa ;  (A)  bluisb-green,  called  aquamarine,   a  name  m^ 
geated,  though  not  naed,  by  Flinj,  wberebeaaTaoflt,  "qiS  TJridltacem  puri  maria  imitantiu;"  (c) 
apple-freen ;  (<!}  greeniah-jelloir  lo  iron-jellow  and  boney-yollov  (apparently  cfiiytobery'lia  of 
nlny  and  audent  jewelry];  (e)  pale yellowisb'.greeu (probably  the  chrj/sopraaitu  Plin.,  aod  perhaps 
bia  ehfTfioiilliui  in  part,  as  also  in  more  modem  times) ;  (/)  cJear  sapphire-blue  (hyacin&oimlea  of 
PU<i-) ;  (0)  pale  alry'blne  (asroiidu  Hin.] ;  (h)  the  pale  violet  or  reddish  (araethalt  AoraJlnu  Sage, 
HIn.,  231);  (i)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.    Tbe  above  names  by 
1  in  his  account  of  beryl     The  orittUai  emeraU  at  jewelry  ia  emerald-oolorea 
iile  ia  nothing  but  greenish-yellow  beryl  (h)ai  near  Aberdeen ;  and  fo^tenile  !• 
TBiietf  ft'om  Qoshen,  Maes,  (anal  IG). 

■\  Si)  §i*:=Silica  B6'S,  alumina  19-1,  glndna  14-1  =  100.  AaalyMi:  1,  Dn- 
dx.4S7);  a,  BerzeUos(Sch«.J.,iTi.26Ii,  277);  S,  4,  Moberg (Act. 80a FUm., 
(Fogg.,  xlix.  as3);  a,  BtHntrager  (Jabrb,  Min^  ISSl,  ISS):  7,  W.  kUnr(ib., 
J.  pr.  Cb.,  IviiL  180);  10,  Hofmeiater  (ib..  Iznl  1);  11,  C.  Gmelin  (Pafs.,  L 
amm.  Min.  Oh.,  BSe,  and  5thSuppL,  60);  13,Haughton(J.  G.  Soa,  xvilL417) 
lag.,  lii.  aaa);  it,  achneider  (Baaim.  Mlo.  Ob.,  MB);  16,  UaUet  (An  J.  8d 
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II.  stO.  190);  l^^Kkmroth  (Beitr.,  ill  215);  18,  SchUeper  (Bamm.  2iid  Suppl,  84);  19,  Lewj 
(Add.  CDl  Fhjii.,  UL  ml  5);  20,  Hofineister  (L  a): 


Si 

Beryl  B^ao 
"  68-86 


L  Ural 

2.  Bfoddbo 

3.  Tamela 
4b  Somero 

5.  Fdsflum 

6.  Heidelberg  " 

7.  Zwieeel  " 

8.  Tiraoheiirath  '* 

9.  Sohwanenbadi  " 

10.  Boeeabaeh  " 

11.  Limoges  " 

12.  Killiney  " 
18.  Boaegal,  L  ** 
14.  Ikmdmmiie  ** 
16.  Anatnilia  " 
16.  Goohen,  Mass.  " 

It.  MdSO,       j&IMftl&l 

18.  **  ** 

19.  «               "  (f ) 

20.  Heabachth.  *' 
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66-66 

66-8 

67-4 

66-51 

67-64 

66-13 

66-52 

67-70 

67-6 

66-97 

68-50 

69-51 
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£1 

16-60 

17-60 

16-51 

16*46 

19-64 

1815 

17-82 

19-9 

20-0 

20-71 

17-68 

17-87 

17-22 

15-64 
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15-76 

14-49 

17-96 
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Ca  0-60=±99-50  DmneDiL 
ta  0-72=100-52  Benelius. 

fa,  0-10=99-00  Moberg. 
=98-85  Moberg. 
Ca  0-18=99*91  Soheerer. 
=100-20  Borntrager. 
An  0-11=99-58  Mayer. 
=100-7  Miiller. 
=99-7  Muller. 

Ca  0*28,  lK[g'o-12=99'86  HofineistoC 
=98-68  Gmelin. 
=99-51  Mallet 

Ca  0-43,  iig  0-18,  d  0-90=99-47  Ha 
Mg  3-10,  £[  0-16=99-27  Heddle. 
=99-6  Schneider. 
Hn  <r.=9913  Mallet 
<Sr  0-30,  Ca  0*25=98-80  Elaproth. 
%,  Oa  1  64=101-05  Schlieper. 
Sr  «r.,  %  0*90,  ^a  0*?0=:99-80  Lewy. 
CaO-78,  Mg  0-83=98-61  Hofineister. 


In  anal.  10,  G.=2«66  ;  anaL  13,  G.=2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union  of  emerald  and  beryl  in  one  specieB,  which  Pliny  aays  was  suggested  in  his  time, 
was  first  recognized  on  crystallographio  grounds  by  De  Lisle,  and  more  satisfactorily  through 
measurements  of  angles  by  Hauy ;  and  chemically  by  Yauquelin. 

Pyr.,  etc — B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edg^s  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Fu8ibility=6'5  (Elobell).  Glass  with  borax, 
dear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leaving  a  siliceous  skeleton.  A  yellowish  variety  from  Broddbo  and  Finbo  yields  with 
soda  traces  of  tin.    Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a  mean 
result,  1-66  of  water  and  0*12  of  organic  matter,  the  latter  consisting  of  0*03  to  0-05  of  hydrogen 
and  0*09  to  0-(>6  of  carbon. 

Obs. — Emeralds  occur  in  clay  elate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso,  etd. 
76  m.  N.N.E.  of  Bogota,  N.  Grranada,  a  rock  containing  Cretaceous  fossils  in  its  limestone*  concretions! 
A  perfect  hexagonal  crystal  from  this  locality,  2  in.  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire ; 
t  measures  acnMS  its  three  diameters  2^  in.,  2^  in.,  If  in^  and  weighs  8  os.  18  dwts. ;  owing  to 
Saws,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  much  larger,  occur  in  Siberia, 
on  tilie  river  Tokowoia,  N.  of  Katherinenberg,  along  with  phenacite,  chrysoboryl,  apatite,  rutile, 
eta,  imbedded  in  mica  schist  One  specimen  in  the  Boyal  collection  measures  14^  in.  long  and 
12  broad,  and  weighs  16}  lbs.  troy ;  another  is  7  in.  long  and  4  broad,  and  weighs  6  lbs.  troy. 
Mount  2^oTa,  in  Upper  ^ypt,  affords  a  less  distinct  variety,  and  was  the  only  locality  which  was 
known  to  the  ancients.    Occurs  about  Heubachthal  in  Salzburg,  in  mica  schist 

Trans)  arent  l>eryls  are  found  in  Siberia,  Hindostan,  and  Brazil  In  Siberia  they  occur  at  the 
emerald  mine  mentioned,  at  Mursinka  and  Sohaitanka,  near  Katherinenbeig ;  near  Miask  with 
xypaz;  in  the  mountains  of  Adun-Tschilon  with  topaz,  and  elsewhere;  in  Hindostan  at  Cax^jar- 
gnm ;  and  in  Brazil  on  Itio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
length.  The  most  splendid  aquamarine  of  which  we  have  any  account  belongs  to  Don  Pedro^  and 
is  from  Brazil ;  it  approaches  in  size,  and  also  form,  the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  waieivwom;  and  it  weighs  225  oz.  troy,  or  more  than  18^ 
lbs. ;  the  specimen  is  transparent  and  without  a  flaw.  BeautilUl  crystals  also  occur  at  Elba ;  the 
tin  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Schlackenwald  in  Bohemia.  Other  localites  are, 
the  Moumc  Mts.,  Ireland,  Co.  of  Down ;  also  Killiney  near  Dublin;  yeUowish-green  at  Rubislaw, 
near  Aberdeen,  Scotland  (davidsonite),  and  elsewhere  in  Aberdeenshire ;  in  small  bluish  crystals 
at  Sib  Michael's  Mount  in  Cornwall ;  Limoges  in  France;  Finbo  and  Broddbo  in  Sweden;  Tamela 


*  Lewy  found  the  Umestone  to  consist  of  Ca  0  47*8,  fig  0  16*7,  Hn  (  0-5,  Si  24*4,  Si  5*6,  B« 
0-i,  1h  2-6,  pyrite  0*6,  alkali  2-7=101*2. 
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Mid  Somen)  in  i^olnnd;  Foramn  Id  Norw«7;  Ffltschw-Jodi,  TjnA;  Bodenmiit  and  iUbAiitcii 
in  Bavaria ;  in  Australia,  and  elsewbera. 

Beryla  of  pgantio  dimensioiia  have  been  fnnud  in  the  United  States,  in  If.  Samp^  at  Acwunta 
and  OtsftoD,  and  in  Mdti^  at  Rojalston;  but  the;  are  mmUf  poor  in  quality.  One  beryl  &om 
OrafUm  weighs  2,600  11m.;  it  ia  82  In.  through  Id  one  direction  and  22  In  anoUinr  transTerse,  auo 
ia  4  C  3  in.  long.  Another  crjnrtal  from  tlUa  tooaUty,  according  to  Prof.  Hubbard,  measurea  46  in 
by  34  inita  diaiuetcn,  and  a  aiof^  fbot  In  lengtii  by  calculation  wei^a  l,0161b8.,  making  it  In  al 
nearly  2|  tons.  At  Royalatoo,  one  cryatal  ezoeeded  a  foot  in  leng^ ;  the  imaller  cryatala  an 
often  limpid,  and  a  yellowiah  Tariaty  forms  a  gent  ngaembling  ohryaolite ;  the  colors  are  moatly 
aqunmamia,  ([raM-green,  and  yellowish-green;  one  locality  is  in  the  aontheast  part  of  Boyalalon, 
near  the  tchool-houae,  on  Che  land  of  ICr.  Clarke ;  the  best  crystala  are  imbedded  in  quarts ;  a  atill 
better  Is  situated  i  m.  beyond  the  okl  one  in  South  Boyalaton;  aome  ctyatals  of  a  sky-blue  color 
in  white  quartz  are  beautiful. 

Other  localities  are  In  Maint,  at  Albany;  at  Sonnj;  Bethel;  HetKvn;  In  Fwia, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topbom,  pale  green  or  yellowiah- 
white,  in  reins  of  graphic  granite;  at  Georgetown,  Parker's  island,  mouth  of  Kennebec  In  JV. 
Bamp.,  at  Wilmot ;  at  OompUm,  as  good  as  at  Royalatoo.  In  Mate,,  at  ^irre,  excellent  spedmena ; 
at  PeaH  Hill  in  Fitchburg,  at  Qcshen  (goshenite),  and  at  Gbesterfleld.  In  Cmn^  at  Uaddam,  in  a 
feldspar  vein  in  gneiss,  on  the  oast  side  of  (he  river,  the  crystals  having  the  lerminationa  for  a 
tweinh  of  an  inch  transparent  (flg.  Z31,  the  dotted  line  Indicating  the  limit  of  the  traoaparent  por- 
don) ;  also  at  the  chryaoberyl  locality ;  the  Middlelown  feldspar  quarry ;  in  Chatham,  near  the 
cobalt  mine,  iii  granite ;  at  Uonroe,  in  a  granite  vain,  the  crystals  often  consisting  of  diaplaoed 
pieces  separated  by  quarta  (flg.  233);  at  Madison,  ia  beautiCliI  crystals.  In  Ann.,  at  Leiperrille 
and  Chester,  crystals  sometimes  10  to  lu  in.  long  and  li  in  diameter,  with  black  tounualine;  at 
Uinerai  Hill. 

Eokscbarof  obtained  from  Ural  beryls  Ibr  the  angle  OaI,  160'B'  2*". 

Tbe  apecies  d-oplati  and  roronnaJile  are  homceomorphoos  with  beryl,  and  have  the  tame  oxygen 
tbUo  between  the  bases  and  silica,  if  tlie  water  and  ctuorine  be  excluded. 

Alt — Kaolin,  mica,  limonite,  and  quarts,  occur  as  paeudomorpha  after  beryl,  the  last  two  by 
■ubatltution,  tbe  otliera  by  alteration. 

Tlw  change  to  kaollu  is  the  aame  eaaentially  as  in  feldspar.  An  altered  beryL  from  Tir8<Jiei>- 
reutli  aObrded  H.  UiUler  (J.  pr.  Oh.,  IviiL  182)  Bl  GS'S,  Si  ^i-1,  Fe  2-6,  Be  10-S,  H  S-G.  Another, 
fttMnTUate,  near  Chaoteloube,  gave  Damour  (BuU.  G.  Fr.,  IL  viL  224)  i^i  46-61,  Si  38-86,  PeO'H 
Be  I'll),  fi  14.04=10u'6fi,  corresponding  to  the  common  kaolin  formula  SlSi*  +  3fi- 


25S.  BDDZAIiTTB,    Eadialyt  Slroiniiv«r,  OeL  Ant  Oott  1819,  1698.    Eudyolite    inymiper 
orOogmph)/.     Eukolit  Soheerer,  Pogg.  IziiL  Ml,  1S41.  Eucolite. 

Rhombohedral.  Ji  A  Ji=12G°  25',  O  A  Ji  {or  1^=148°  38',  ff=^0-52793. 
Obaerved  planes:  O  ;  prisms,  /,  t-2;  rhombohedronB,  1  (or  H),  ^,  4,  —8, 
-2.-4;  pyramid,  |-2;  acalenoliedroiiB,  4',  4*. 

9U  >»  Oa  2=129' 23° 

<)A4=11218 

0  A  8= 101  85 

OAt-2=90 

0  A  1=90 

t-3A4*=166  1 

i-2A4=143  16 

4  A  4=73  80 

2  A  2=95  56 

/A  1-2=150 

ery  perfect,  B  imperfect ;   ia  encolite  i-3  perfect.     Also 

9_3-01 ;  2-9036,  Stromeyer ;  3-898.  Levy ;  2906,  Damonr ; 
Dftmour ;  S'Ol,  id,,  Sclieerer.     Lustre  vitreona.      Coloi 
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rose-red,  bluBh-red,  brownish-red.  Streak  nncolored.  Translucent  to  suV 
translucent.  Fracture  subconchoidal,  splintery.  Double  refraction  strong ; 
axis  in  eudialyte  positive ;  in  eucolite  negative. 

Oomp^}  ft*+i  2r)  §i*=:3  (ft*)  Si*-H2r  Si*  Damour.  Analyses :  1,  Pfaff (Sohw.  J.,  zxix.  1); 
3,  3,  Stram^jer  (Qilb.  Aao^  bail  379) ;  4,  Bammelsbeig  (Pogg.,  Iziil  142) ;  5,  Damour  (a  B.  zliiLi 
197)    6^  Scheerer  (Pogg.,  hrrii.  561) ;  7,  Damour  (L  a) : 


Si      2r      ta        9e        fin     Cfe^      fTa     La     Ce     01      fi 


1. 

2. 
8. 

4. 

6. 

r. 


u 


BiteolUe 

u 


64*10  11-68 

63-33  11*10 
62-48  10-90 
40i)2  16-88 


7-86       2*98   10*80   1140 


6-75       2-06 

6-86       2-57 

j^e  6*97  ttnl-16 


60-38  16-60  0-86  <«6-37 
47*86  1405  9e  8*24 
46*70  14*22  2*36  te  6-83 


"  1-61 
«  1-94 
"  2-86 


9-78 
10-14 
11-11 

9-23 

1206 

9-66 


13*82 
18-92 
12-28 

13*10 
12-81 
11-69 


2-98 


0*80    1-66,  Ga  0*92=: 

101-56  Ft 
1-00  1-80=99-68  Strom. 
1-00  1-80=99-71  Strom. 
1*19  0-37,  4  0*65= 

100*62  Bamm. 
1-48  1-25=99*87  DamV. 
0-94=100-37  Sch'r. 


1-11    2-49  1*11   1-83=99-24  DamV. 


Damour  obtained  for  the  ozvgen  ratio  of  ft,  S,  Si  in  both  eudialTte  and  enooUte  (the  fa  being 
nduded  with  the  Si,  and  the  Oe  with  the  2r  as  sesquiozyd),  2:1:6,  oorresponding  to  the  aboYO 
4>nnnla. 

Pyr^  sto.— In  the  dosed  tabe  affords  water.  B.B.  fhses  at  2*5  to  a  light  green  opaque  glass, 
coloring  the  flame  yellow  (soda).  With  the  fluxes  gives  reactions  for  iron  and  manganese. 
With  muriatic  add  gelatinizes,  and  the  dilute  add  solution  imparts  a  deep  orange  to  turmeric 
paper  even  after  the  iron  in  solution  has  been  reduced  to  odorless  protochlorid  by  boiling  with 
metftllio  tin  (reaction  for  ziroonia). 

Obsr— Bndialjte  found  atXangerdluanuk,  n  West  Qreenland,  associated  with  arCVedsontte  and 
Bodaliie,  or  imbedded  in  compact  white  feldspar;  the  crystals  are  usually  small,  but  sometimes  an 
inch  or  more  in  length.  First  named  Gronlandischer  Hyazinth  by  Trommsdorfl|  Orell's  Ann.  i 
433,  1801. 

KucoUte  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisma  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Cove,  in 
Arkansas,  in  imperfect  rounded  crystals,  of  a  rich  crimson  to  peach-blossom-red  color,  in  fddspar, 
with  elaolite  (Sbepard). 

On  cryst  see  B.  &  M. ;  also  Lang.,  Phil  Mag.,  lY.  xxt.  436,  from  whose  paper  fig.  285  is  copied. 

The  namCf  from  ev,  eaaUy,  and  duiAvu,  to  disaolvcj  alludes  to  its  easy  solubility  in  adds.    Dia- 

coTered  by  GL  Giesecke ;  called  Gronlandischen  Hyazinth  by  Trommsdorff  in  Giell's  Ann.,  I  433. 


266.  POUjUOITB.  Ponuz 


Pogg.,  Izix.  439. 


Isometric.  Cubic,  with  trapezohedral  planes,  like  analcime.  Cleavage : 
in  traces.    Massive. 

H.=6'5.  G.= 2*901.  Lustre  vitreous  and  bright  on  surface  of  fracture, 
but  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1'515,  blue  1*627 ;  no  double  refrac- 
tion; Descl. 

Oomp.— Probably (Ifc*  Si)  Si*+i  ^in  which A^onsium  mainly,  and &':  Xl=l: 4.  Andy 
Bia:  Pisani  (a&,  lYm,  714): 


6i 
44^3 


Si 

16-97 


9e 

0*68 


0-68 


84-07 


fra,ti 
8-88 


a-40=101-71 


gtring  the  oxygen  ratio  for  B,  fi,  Si  d,  8*16  :  7*68  :  33*48 :  2-13.  PlaUner  obtained  (Pogg.,  izix 
443X  before  the  discovery  of  cnsium,  Si  46-20,  Si  16*39,  Pe  0-66,  IC  16*51,  Ka  (with  a  littie  U\ 
10-43,  tt  2-32=92-76 ;  and  Brush  shows  (Am.  J.  ScL,  XL  xxxviil  116)  that  if  the  cesium  were 
3iistaken  for  potash,  it  would  give  36-69  Cs,  and  reduce  the  soda  (if  obtained  by  differenoe)  te 
1*72  pu  a,  and  that  thus  the  results  are  as  dose  to  Pisani*s  as  oould  be  expected,  considering  the 


25C  oxraxsr  coHFOUims. 

amoQnt  of  aiaterial  used.  Plattner's  ana^sis  thus  duiaged  would  read  §146*20,  Si  16*39,  P« 
0-86,  Os  86-69,  Sa  1-72,  fi  2-32=103-18. 

Pyr.,  etc. — ^In  the  closed  tube  becomes  opaque  and  yields  water.  In  the  forceps  whiteni^ 
fiises  with  difficulty,  coloring  the  flame  yellow.  In  muriatic  add  skywly  deoompoKes,  with  a  sep 
aration  of  pulverulent  silica;  and  the  filtrate  ftt)m  the  silica  giyes  an  abundant  precipitate  a 
the  platfai-chlorid'of  csssium  when  treated  with  biohloridof  platinum. 

OtMhr-^OCcurs  in  the  island  of  Elba,  with  petalite  (castorite).  Named  from  PoUuz  (^  genitivi 
of  which  IS  PoUttds),  of  heathen  myUiology. 


n.  UNISmCATES. 

ABBANOBMSNT  OF  THE  SPECIE& 

A«  Unisilicates  of  elements  mostly  in  the  protoxyd  (or  alpha)  state. 

1.  CHBTSOUTE  GROUP.    Qrthorhombic;  lAls9r— M*":  0Al-t=rl24''~129*. 

Batia 
25t.  Votacmam       hi  Ag*Si  Si|e4|Mgs 

268.  MoMUGSEun     1:1  (lOa+iAg)>Si  Bi|e«|(i€a+iMg), 

259.  Ghbtsoutb         1:1  (tUg^tef^  6i|e«|(Mg,Fe), 

260.  FATAun  1:1  te^&[  6i|e4|Fe3 

261.  1:1  (f*e4-i(fi^n,]irg))«8i  6i|e4|(iFe+i(Mn,Mg)), 

262.  TBPBBOxn  1:1  Uu^^i  6i|e4|Mna 

263.  KKEBEUn  1: 1  (i  An + i  ^e)*Si  6i  {B^l  (i  Mn + i  Fe), 

264.  LwoopmLum    1:l|,(a    (i(0a,]f^a)+iBe)*3i+}Si        6i|e4|(K^Na«)+iBe), 

1 6    (i(Oa,*a)+iBe  +  fSii)«Si       6i|e4|(i(ea,NaO+iBe+fyfii)b 
266.  WShlbhti        1:1?         (|&*+i!2r)Si[+ A.(*©,*n)Cb]  Si|e4|(ift+ira')»+ A>Q 

n.  PHBNAOITE  GROUP.   Hexagonal;  RaR=116''-11'7' 

266.  WiLUDOTB  1:1  2n*Si  fiilOflZni 

267.  PHEiTAOm         1:1  He'Si  6i|e4|Be, 

268.  Meupbaniti  r=l:U?  \  a  (ft*,fi)'§i*+}Si  6i|(e,  F)4|(Na„fi,/?H),+i6i6^ 

b  a  (R*,  fi)4-i  Si  f )«  Si«  Si  |(e,F)4|(KNa,fi,^B)  +  iySl), 


1 


m.  HELVITE  GROUP.  Isometric ;  related  to  the  Garnet  Group. 

269.  Helvetb  1:1+        (ift4-lBe)^i[+i(Fe,Mn)S     Si|e4|(ift+iBe),+JQ 

270.  Davauti  1:1+         (i&+iRe)'Si[+iZnS]  ei|e4|(iB+ifie),  +  lQ 


B.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  combined; 
^-^  of  elements  in   the  protoxyd  or  dentoxyd  state  alone.     ContaiD 
inm  and  iron  in  the  series  of  basic  elements.    Colors  various. 
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IV*  0W&3NST  GBQUP.    Isometric. 


Batia 
2T1.  Gabhsi  1:1:2 

A.  GBoesuMJun 

B.  PTBOFa 

J>,  SpaBSAsnn 

B.   AlTOBADOT  A. 

& 
a 

F.  BsBPBVBam 

G.  0UTA90TITB 


(iCa«+i«l)«8l« 

(K%*'e,A)»+iXl)*&« 

(i*'e»+i3fcl)'Si» 

(Kiiii,te)*-fiil)«8i« 

(iCa«+i(l?©,Sl)«Sl« 

(«Ca,Y)«+il?e)«8l» 

(«iOaH-i%)*+i3Pe)«8i« 

(iOa*+ier)«8i* 


Si|e4|(iea+i/JAl), 

Bqe4KKMg,Fe,ft)Hi/?Ai), 

6i|e«|(i(ifiv7e)+i/?39d), 
Si|e4Ki€fa+i/3^  Al)). 
fii|e«Ki(6%  Ma) + k0(¥e,  M))» 
Si|ej(i(ea,¥)+i/5F©), 
fii|e4Ki(iea+i  Mg)+i/?Fe). 
Si|e4(i6a+ii96r), 


T.  VJflBUVIANnS  GBOTJP.    TetragonaL 

212.  ZiBOOV  1:1  2rSi  StlOJyZrt 

278.  Vbsuyiahitb  8:2:6  («&,  J©)»+|il)«8i«  6i|e«K««a,Fe)+f/JAl), 

274.  MxLELiTB  2:1:3  (}(Ca,%  Jra)'+HSl.^e))'Bi'  dkie4Kt(Na.,B)  +  i/'(MPe))i 

275.  fSPHBroGLAO  2:1:4 


VI.  BPIDOTB  GBOUF. 

276.  Bfidotb  U2A 
A.  KoELBomn 

277.  PannfOBnn  1:2:3 

278.  AUAsm  1:1:2 

279.  MUBOMOBTm 

A.  BoDBNm 

B.  MiOHAXLaOHITB 


280.  Zoom  1:2:3 
B.  SauwHUBITM  l:2:3i^? 

280A.  Jadsiis  1:2:6 

281.  PABisoaxxini  1:1:2 

282.  GADOUvm  1:1? 

283.  KOBAHDBin  1:2:3? 
284  IltaxxiA.  3:2:6 

R  8:2:5+ 


Anisometrio;  JA /not  120^  nor 
ttCa"+»(il,Fe))*8i* 

iCa*+t0ftD,9e,ll)*Si' 
i(Ce,  *e,&)»+i(Xl,  Fe)' Si- 
Si,  t',*e,  Be,  Ce,  La 
Si,  t',  te,  Oe,  La,  Ca,  Si,  fl 
Si,  Ca,  Ce,  2r,  Bd,  9e,  ^a,  :a 
(tCa»+f3^y8i« 
(KCa|Sa)«+tXl)«Si»+i8i 
.tt*a«+fil)*Si»+8  8i 
(i(An,J'e)»+iXl)«8i« 
Si,  %  Ce,  fe,  Be 
8],  ¥i,  Ce,  La,  I)i,  Ca,  [:^ 
(J&«+fPe)«Si» 
(Jft"+|Pe)*Si»[4-ifeft] 


approximate!/  aa 

Si|e4Ki€a+»/'9fii»  Fe,  AI)), 
Si|e4Ki(€e,  Fe,  B)+i^iHFe)), 


6i|e4|a6a+t/'^^ 

Si|e«Ki  6a,  Na.) + f  M))«  +  i  3i 

Si|e4K*Na,+|Mi).+sie« 

ei|e4|tt(Mn,Fe)+i/?Al), 


«I^J(K6a,Fe)+|^Fe), 
SI|e4|(|(ea,Fe)+|/?Fe),[+|<J] 


VH.  AXINITB  GBOUP     Tridinic.    Contain  Boion. 

2:451:7       (f  Ca«H-|(Pe,5l)+|B)«Si« 
1:8:4         (iOa*+}B)*8i« 


235. 

2S6.  DANBUBin 


«|e4Ki6a+l/?B), 


Vm.  lOLITB  GBOUP.    Orthorhombio;  /A  7=120*. 
237.  Ioihb 


r=l:H  } 


a  (K4g,*e)»+f  3fcl)«8i«+|8i      Si|e4Ki^,Fe)-|.|^Al),-ri8ie« 
>  (i (Ar  f o)«+t*l+ lSil)«8i«    Siie4|(| (Mg,  Fo)+ J^Al+tySl)i 
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IX.  MICA  OBOUP.    Plane  angle  of  base  of  prism  120";  thefimna  either  hexagonal  ot  oithO' 
rhombia 


Batio. 

S88.  PHLOCK^mA.  7:4:11 

B.  2:1:3 

289.  Bionn  1:1:2 

290.  Lbpidomelasb  1:3:4 

291.  AmnxB  •  1:2:8 

292.  A8IB0PHTXUTI  10:3:4:17 

298.  Musoovm  rslili 
294w  Leewolom  r=L-li 
296.  OBZOPBTLun    r=l:2 


(-fr(ag,i)'+TVXi)'a' 
(foa[g.]t)*+jii)«a» 

i(J[g.t)»+i(Xl,Pe)«8i» 
i(*e,ttg,  &)•+«*!,  Fe)«8i 
i(]e'e,t)«+l(Xl,Fe)*a« 


fii|e4K^r(K„Mg)+A4?Al), 
«|e4(KK..Mg)+J/?M). 
Oie^KiiK.,  Mg) +i/J(Al.  Fe)). 
fiiie^KKK..  Fe,Mg)+KakI,Fe)), 
fii|e4|(J(K„  Fe) + f /?(A1,  Fe)), 
(«ft*+A»+TV(ft,  Zr)t>Sl«  Si|e4(i<{R„  «)  +  tV  i?B  +  tS 

fil|e4KKt,MRi?(Al,Fe)). +iSie" 
Si|e4KJ(K,.l«g,/?(itl,Fe)) + Jyfii) 
6i|e«KKt,U»,  Mn,  SM)t + i6ie> 
6i|e«K}(B„  Mn,  /7Al),  +  i  ySi), 

fii|e«KK„  u^  ^  /?Ai),+fiie» 


aC&',S)«Si'+tSi 

6(t(&»»)+t8if)«a» 

a(:ft',S)'Si'+fSi 

6(i(»',fi)+iaJ)»a« 

a(&*,fi)*Si«+8Si 


6(|{Cfi;Li,Fe)»Xl)+j8ll)«8l»    Sl|e4KKK.,Ii.,Fe^Al)+iyfii), 


0.  Unisilicates  of  elemente  in  the  protox^d  and  other  states  combined. 
The  series  of  basic  elements  including  calcium^  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurring 
only  in  traces  and  abnormally). 

X.  80AP0LITB  GJtOXIP.    TetragonaL    0.  ratio  for  protozjda  and  aeflquiozyda  1 : 1  to  1 : 3. 
but  moe^7  1 :  2. 


296.  Saboouti 

297.  Mbohrb 

298.  PABASTHin 

299.  WBDmxn 


801.  MBBONTn 


802.  Dipm 


^tULOM 


1:2 
2:8 
3:4 
L*2:4 


r=l:li 
800.  BKiBBRain       l:2:ii 


(4(A0a+T\rJra)*+i5l)»a« 
(*(«Ca+TVira)«+|Xl)"8i« 
(iCa«+}3ti)«Sl» 
a  a(Ca,Jra)'+f  £!)'&*+& 

.ft  (»(Ca,»a)»+|Xl+|8lt)»8i« 
a  (i(Ca,Sra)»+f  3ti)»8l«+fa 


fii|e4|(«A€a + ANa,)  +  ^Ml). 
Slie-KKH  ^  +4Na,) + 1  fiMh 
SI|e4Ki€a+i/?Al), 
Siie^KKNa.,  ea) + f /?A1),+ J  Si 

SI|e4|(KNa„6a)  +  f /?A1 + 1  yfii), 
Siie^KKNa,,  €a)+|^Al),+iSl 


r=l:li  L5(H(Ca',Sa«  a)+A8ll)"8l«  Slie4|(H{Na^€a.^Al)+AySi), 
1:2:6J    fa(i(Ca,]5ra)«+f5l)«a»+2iSl     Si|e4|(i(6a,Na,)+f /?Al),+fSi 

J 

r=l:lf  [h  {A{0a,«ra)»+«5l+ Aa*)**  Si|e.KIK««»Na„/?AI)4- Ar«)« 
1:2:6  (  a  tt(Ca,«ra)»  +f  5l)«fli*+8fli  Si|e«|(K€a,Na,)+*9Al),-i-6ie* 
r=l:2  ]5(|(Ca,*ra)»-|.tXl+|8ll)«Sl«  Si|e4|(Ke«,Na,)+t/»AI+|y6i), 
1:2:6  ja(i(*a,Ca)«+f  il)*Si»+38l  Si|e,|(KNa„€a)+|^Al),+SiO' 
r=l:2  l6(l(^a,Ca)«+tXl+f8il)«Si«     6i|e4K|(Na..ea)+|^AH-|>Si), 


UNIfilLIOATES. 
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XL  HEPHBUTB  GBOUP.    HexagonaL    0.  ratio  for  protoiyda  and  aesqnbxyda  1 :  3. 


104.  NspHBLin 


Baitia 
1:3:4^ 


(J(<ra,t)»+f5l)«8i«+|8i  Bi|e,|(i(Na.,K,)+i/5Al).+iBi 

(TV(]Sra,ft)»+|f  3tl+/Tffi*rSi«    Si|e4KA  (Na.,  K.)+«/?A1+tV 

ySf). 


XTT,  LEUdTE  GBOUP.    lionometiia  .  0.  ratio  for  protozyds  and  seaquiozTdB  1 :  3. 


305.  SoiDALiTB         1:3:4+  (i]$ra'+}Xl)*3i*[+iNaCI] 

806,  IiAFU  LaJBUU 

807.  Hauthim       1:3:4-H  (lira'+|5l)«8i"[+CaS] 

308.  Nosm  1:3:4+  (ilSTa'+f  Sl)*Si*[+i  JTaS] 

309.  lAucrra 


1:3:8     (  a  (i&*+iSl)*Si"+3Si 
r=l:2    (&ftfi?+iXl+t8il)«8i» 


Sl|e4|(iKa. + f  Ml)t+iNa  Cfl 

8!|e4i(iNa,+fi9Al),+iQ 
ei|e4(iKa,+|/?M),+iQ. 

siiejttK, +f /?Ai),+sie» 
Si|e4(iK,+t^Ai+}yfii), 


Xm.  FELDSPAB  QBOUP.    Monodinic  or  trklinia    0.  ratio  for  protozyds  and  seaqniozyda 
1:  3. 


SIO.  AvoBTam      13:4 

311.  Labradositb  1:3:6 

r=l:li 

312.  AHDiscn        1:3:8 

r=^l:2 

313.  Htalofhavv  1:3:8 

T=l:2 

814.  Oueooun     1:3:9 

r=l:2J 

815.  Albed  ld):12 

r=l:3 

816.  OwnsobLAsa    1:8:12 

r=l:8 


(jCa«+*Xl)«8l» 
o{i(Ca,S8)»+fil)«+f8i« 

b  (i(0a,*ra)»+Jil4i8i|)«8i» 
a  (i(Ca,Sa)*+iafcl)«8i«+38i 
h  (t(Ca,*8)«+}Xl  +  S8ii)*8i* 
att(Ba,fi:)«4-fXl)«fli»+3  8i 
6(i(fia,fe)»+f3tl+j8if)«Sl« 
a  (i(Oa,Sra)Vf  3fcl)«8i"+8f  ft 

6(A(0a,Sa)»+A5i)+A8if)«8i» 

«(i*ra*+fil)«ft«+68i 
6(i{ra«+fXl+ifti)«8i« 
a(J]t»+|Xl)«8i»+6ft 
6(4t'+|Xl+t8if)«3i» 


a|o«l(iea+fAi), 

Si|e4|(i(6a^a,)+  */?Al),  +  ifil 
Si|ej(Kea,Na,) + J/?A1+J  ySi), 

si|e«|(K^Na,) +i^Ai), + sie, 

Si|^*l(Kea,NaO  +  f /?A1 + JySi), 
Si|^4|(i  (Ba,K,)  +  i  0M)^ + Sie, 
Biie^K*  (Ba^K.)  + 1  ^Al + J  ySi), 
Si|e4KJ(6a,Na,)4-f /5A1),  +  li 

SiOt 
Si|e4|(  A  (6a,Na,)+ A  iffAl+  ^ 

Si|ej(iNa, +f /?Al),+2Sie« 
61|ej(iNa,+f/?Al+|ySi). 
Si|0«|(i  K, + i/?Al) + 2  SlO« 
Si|e4|(iE,+|/?Al+ir6i), 


Appendta 


817.  BuLinTB. 


318.  ATEUBTin. 


In  the  preceding  table  the  oolomn  of  ratios  contains  the  oxygen  ratios  for  iitieproioxyda  and  silica 
or  the  deuimydB  uuAnlica,  where  no  sesqniozyd  bases  are  present,  as  in  the  first,  second,  and  third 
groups,  and  spedes  '282 ;  for  the  proloxyda^  seaqyioxyda^  and  aUica^  where  the  bases  indnde  elements 
m  each  of  tiiese  three  states,  as  in  all  the  other  groups.  In  species  285,  the  ratio  is  for  the  pro^ 
ozyds,  sesquioxyds,  tritoxyds,  and  silica. 

The  letter  r  (species  268,  287,  293,  etc.)  signifies  oxygen  ratio  between  the  bases  and  silica. 
This  ratio  is  stated  cmly  when  the  silica  is  in  excess  aboye  that  of  the  unisilicate  type,  and  it  ex- 
hibits the  amount  of  that  excess.  Q  is  used  in  the  second  column  of  formulas  for  any  accessory 
oonatitoeniB  not  silica ;  its  ralue  in  eadi  case  may  bo  derived  from  the  part  of  the  corresponding 
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formula  in  the  fint  column  whklh  la  in  braok^ts.  In  apedea  2^  it  ataoda  for  {te,  iiA)d>  Ik 
2U4B,  for  9o  It ;  and  BO  on. 

Examplea  of  an  exoeaa  of  aOica  occur  in  many  of  the  aboTC  groupa ;  namely,  the  ChiyacJita 
group,  in  leuoophanite^  Phenacite  group,  in  meliphantte ;  the  JEpidote  gnDup,  in  jadeite  and  per- 
haps in  aausaurite ;  the  lolite  group ;  the  Mica  group,  in  musooyite,  lepidohto,  and  cryoph jlfiie ; 
Scapolite  groups  in  womerite^  ekebeTgite«  mizsonite,  dipyre,  maiiaHte ;  NepheUte  group ;  Lencite 
group,  in  leucite ;  Feldspar  groups  in  all  the  species  excepting  anorthite. 

It  haa  been  shown  that  this  excess  of  silics  is  often  connected  directly  with  the  alkaline  ziatore 
of  the  base,  and  increases  with  increased  alkalinity,  as  if  the  former  were  determined  by  the  latter. 
The  following  are  the  ratkw  bvtween  the<non<«&caMae  and  alkaline  portiona  of  the  baaa  in  the 
above  mentioned  groupa,  as  decided  from  the  mean  of  the  analyses,  together  with  the  ratios  fof 
thebaaeaandsQioa:   > 


Ohbtsouxb  Gb.— Ohfyaolite,  eta 

Leucophanite 

FBsirACiTB  Gb.—  Phenadte,  eta 

Mellphanite 


GpiDon  Gb.— 


ICeoaGb.— 


BgapolitiGb.— 


Epidote 
Zoisite 
Saussurite 
Jadeite 

Astrophyllite 

Phlogopite 

Biotite 

Lepidomdane 

Muscovite 

Lepidolite 

Oryophyllite 

Saroolite 

Meionite 

Paranthite 

"Wemerite 

Ekebergite 

Mizzonite 

Dipyre 

Marialite 


Kbfhbleti  Gb. —  Kephelite 

liiuoiTK  Gb. —     Sodalite 

Leucite 

Anorthite 

Labradorite 

Hyalophane 

Andesite 

Oligodase 

Albite 

Orthodaae. 


FnMPAB  Gb«-- 


Bases 

ffilioa 

Kon-alk.  Alk. 

1:1 
1    :    1| 

allnon-alk. 
4i:    1 

1    :    1 
1    :    H 

aUnon-alk. 
6    :    I 

:    1 
:    1 

:    2 

allnon-alk. 

allnon-alk. 
6    :    1 
1    :    2 

:    1 
\    1 
:    1 
;    1 

1    1* 
:    H 

i    2 

6    :    1 
8    :    1 
3    :    1 
2-1    :    1 
1    :    2-6 
1    :    3-12 
1    :    2i 

1 
* 

1    1 

1        1 

A          4 

1 

X        < 

1        1 

1 

;     1 
:     1 
;    1 

i    It 
1     li 

;  ^* 

\    2(or2i) 

9    :    1 

10    :    1 

aUnon-alk. 

4    :    1 

2i:    1 

1    :    1 
1    :    2 

1.  :    li 

1    :    1 
1    :    2 

allamfa. 
allpoUuh, 

!      1 
•      li 

;    2 
2 

2i 
'     8 
3 

allnon-alk, 
2    :    1 
H:    1 
1    :    1 
1    :    2 
allalk. 
aUalk. 

In  each  of  the  groupa  in  this  table  the  increase  in  the  proportion  of  silica  ia  aooompaiiied  wifii 
an  increase  in  the  proportion  of  alkalies.  lolite  is  an  exception,  aa  it  oontaina,  acoordmg  to  the 
analyses  hitiierto  made,  no  alkalies.  Sphenodaae  (No.  275)  ia  another,  but  the  mineral  ia  vncfy^ 
tiUlised,  and  it  is  too  little  known  to  be  considered  in  this  connection. 

The  two  formulas  a  and  6,  for  the  apedea  containing  thia  exoesa  of  ailica,  are  thoae  eoplained 
on  page  204,  the  firti  making  the  excess  acGessory  silica,  the  Moond  making  Aa{^  of  the  exoaaa  bona 

In  connection  with  the  descriptions  of  the  spedes  beyond,  only  the  formulas  of  the  first  of  thf 
(WO  Idnda  are  given  in  ftilL 
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367.  FORSTERmi.    Levy,  Ann.  PhiL  H,  yii  69,  1824.    Peridoto  bianco  Scaechs  Disferih 
Sitt  Min.,  63,  Kapdi,  1842.    White  OHTine.    Boltonite  Shep.,  Wn^  I  78,  1836. 


vertical, 

Geavage 

cryBtalB,  graiuB,  or  masses. 

H.=6 — 7.  Gr.=3'21 — 3-33.  Lustre  vitreous.  Transparent— translucent. 
Color  white,  yellowish-white,  wax-yellow,  gravish,  bluish-gray,  greenish  j 
sometimes  becoming  yellowish  on  exposure  wnen  not  in  distinct  crystals. 
Streak  uncolored. 

Var.^1.  li^nterUe,  white  oyBtalfi  from  VesaTiiu,  H.=:7;  0.5=8.243,  Rammehbeig.  2, 
Bolionite,  imbedded  mineral  of  other  tints,  from  Bolton,  eta,  Haas. ;  H.=6— 6*6,  a.= 3.208— 3-328, 
Smith;  3*21^Breiih. 

Oomp.— Mg*  S]=Si]iQa  42'86^  magnesia  67*14=100.  Analyses:  1,  Bammelsbeig  (Pogg-i 
dx.  568);  2,  J.  L,  Smith  (Am.  J.  QcL,  ILxriiL  872);  8,  G.  J.BruBh  (ih.,  zxyii.  895): 


Si 

& 

ftg 

Ca 

te 

ign. 

1.  FanierUe      42-41 

63*30 

2*38 

=s  08-04  Bamm. 

2.  Boltonite  (})42-31 

0-17 

61'16 

2-78 

1-90—  98-32  Smith. 

8.        "             42-82 

tr. 

64-44 

0-85 

1*47 

0-76-100-34  Brush. 

Pyr.,  eto«— B.B.  unaltered  and  infrislble.  Boltonite  gives  traces  of  mdstore  in  the  dosed 
tabe  and  becomes  colorless.  Decomposed  by  muriatio  acid  with  separation  of  gelatinous  silica  in 
both  forsterlte  and  boltonite. 

Obs. — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  at  Yesuvius.  Boltonite 
is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass.;  also  at  Box- 
bury  and  Littleton,  Kass. ;  its  imbedded  masses  or  crystals  are  often  over  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydrous,  with  the 
composition  of  viliarsite  (p.^. 

Ou  cryst,  B.  &.  iL,  IGn.,  318 ;  Hessenberg,  Ifin.  Not.,  No.  L,  22. 

Fonteriie  was  named  by  Leyy  after  Mr.  Forster,  a  patron  of  mineralogy. 

Artll — Ar^fidal  magnesia-chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in  a  por- 
celain furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

TrrjLxiFBBons  Ghbtsolitb.  A  massive,  reddish-brown  mineral  from  the  talcose  schist  of 
Pftmders  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  G.=8'25.  Oontaina,  aooord- 
ing  to  Damonr  (Auzl  d.  IL,  IV.  viiL  90),  3*5  to  5-3  of  titanic  acid,  with  6  p.  c.  of  protoxyd  of  iron. 
For  analyses  see  Nos.  1  and  2  on  page  257. 

The  condition  of  the  titanium  has  not  been  satisfactorily  ascertained.  There  is  a  deficiency 
of  silica  which  it  may  supply.  But  if  it  exists  in  the  mineral,  as  titanic  iron,  the  rest  is  a  mag* 
neeian  chrysolite,  like  boltonite,  with  but  little  J^e  replacing  Ag. 

268.  MONnOBLUTB.    Brooke,  Ann.  PhiL,  1831.    Batraohit  BreU/L,  Ohar.,  307,  1882. 

Orthorhombic,  and  igomorphons  with  chrysolite.  Occnmng  planes,  i-J, 
t-2,  /,  1-1,  2-2.  In  ciTBtals.  Also  massiye,  with  two  cleavages  uiclined  to 
one  another  115°,  and  another  diagonal  to  this  angle. 

H.=5— 5'5.  G.=3"03— 3-25.  Lustre  vitreous,  slightly  resinous  in  the 
massive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
conchoidaL 

Var<— (1)  MmHeemte,  in  colorless  to  yeOowish-gray  cryatate,  from  Yesaviiui;  CK=3*119- 
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8*246.    (2)  BatracMie,  deayable  massiyei  of  a  pale  grecnish-gray  color,  or  vKtish    G.=8*03^ 
Breith. 

Oomp^i  Ca+i  j[g)*  Si=Saica  88*5,  lime  36*9,  magDesia  25*6=100.    One^ighth  of  the  Xg 
ia  replaced  by  te.    Analyses:  1,  Bammelsberg  (Pogg^  dx.  569);  2,  id.  (Pogg.,  IL  446): 


Si 

te 

ftg 

Oa 

ign. 

1.  M(mik«me 

37*89 

5-61 

22*04 

84-92 

— — 100-46  Bamm. 

2.  BcOrachite 

87*69 

2*99 

21-79 

35-46 

1-27=99*19  Bamm. 

Pyr.,  etc. — ^B3.  roQDded  only  on  the  edges.  Soluble  in  dilate  mnriatio  add  to  a  dear  aolatioo, 
ivldoh  on  heating  gdatisizes. 

Obs. — Montloellite  oocurs  in  crystals  imbedded  in  granolar  limestone  with  mica  and  an^te,  on 
Mt  Somma.  Bairachile  is  found  in  small  masses  containing  blac^  spind,  at  Mt  Binami  in  tbn 
Tyrol 

MontieeBUe  was  named  after  fhe  Italian  mineralogisti  Montioelli ;  JBairaefUte  from  Sarpmxft  frof 
in  allusion  to  the  color. 

259.  OHRTSOUTB.  Sm^ragdusT,  Beryllus?,  pt  Vet,  Topasos?  pi  PUn.  Kot  Ghrysolithua 
[=Topaz]  FUfkj  xxxni.  42.  Chrysolit,  Gemma  pelluddisdma  colore  yiridi  subflaro  in  igne 
ftigad  (description  also  says  quadrangular,  infiisible,  etaX  WalL,  Min,  118,  1747.  Pendot 
ordinaire  [not  the  Oriental]  tPArgenvtBe^  Orykt,  161,  1765.  Gulgron  Topas=Ohryso]it  Owut, 
Ifin.,  48,  1758.  Chrysolite  ordinaire  de  lAOe,  Orist,  230, 1772,  ii  271,  1783  [not  Peridot  de 
Oeylao=Tounnaline  ib.,  u.  346J.  Krisolith  WmL,  Bergm.  J.,  873,  1789+Oliyinfi  (fr.  basalt) 
[=Ghry8olite  des  Yolcans  FaaiQas,  Yi^arais,  1778.]  WertL^  ib.,  55,  1790.  Peridot  J£,  Tr.,  ilL 
1801.  Hyalosidorit  Wakhner^  Schw.  J.,  zxxix.  65,  1828.  Glinkit  Bomanovaki^  Bergjoamal 
Buss.,  Oct  1847;  ident  with  Chrysolite,  Bech^  Yerh.  Min.  Ges.  St  Pet,  244,  1847. 

Orthorhombic.  /A  7=94°  2' ;  0  A  1-1=128**  28' ;  a :  J :  ^=1-2588 : 1 : 
1-0729. 


0  A  1-2=125**  46'. 
O  A  1=120  10 

O  A  f  1=114  48 
(?Afi=149  36 

236 


0  A  1-5=130**  26i' 

1  A  1,  mac., =107  45 

1  A  1,  br.,=101  32 
i-2  A  i-2,  ov.  i-t,=130  2 
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1-1  A  i|,  ov.  i-t,=108**  51' 
irl  A  i-2,  ov.  i-i,=123  34 

i-l  A  1-2=137  21. 
f-iAi-t=119  12 


0 

1 

1 

l-T 

^1 

1-5 

1 

».2 

l-i 

r 

if 

2-4 
f4 

i-S 

/ 

hr 

Observed  Planes. 

Cleavage :  iA  rather  distinct.  Massive  and  compact,  or  granular ;  usuallj 
in 'imbedded  grains. 

B[.=6— 7.  G.=3-33— 3*5.  Lustre  vitreous.  Color  creen— <5onunonly 
olive-green,  sometimes  brownish,  grayish-red,  grayi^i-green.  Streak 
usually  uncolored,  rarely  yellowish.  Transparent — ^translucent.  Frao- 
tiore  oonchoidaL    Double  refraction  positive;  obtuse  lisectrix  normal  to  t-i 

Oomp^  Var^ttg,  ]^e)'3i,  with  traces  at  times  of  l^n,  Oa,  ^L    The  amount  of  f^  rmriea 
mudL    When  there  are  9  J^e  to  50  fig  (anal  6,  n\  the  ratio  of  j^e  t(  Mr  is  1 :  10;  when  16  t* 
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to  4  i  'Slg  (anaL  22)  nearly  1:6;  when  22^  ^e  to  39 fig  (anal  26)  uearly  1:3;  wbtn  2^  te  to 
:>2r  >igf  as  iu  hyalosideriie,  the  ratio  is  1  :2,  and  the  special  formula  (f  Mg+i^e)*Si,  or  2]ii[g' 
Si4-^e'  SL     This  species  is  ordinarily  divided  into 

1.  /VecMniA.    Of  a  pale  yellowish-green  color,  and  transparent,  so  as  to  be  fit  for  jewelry ;  G.= 
Si-441,  S'36 14^    Occasionally  seen  in  masses  as  Inrge  as  " a  turkey's  egg,"  but  usually  much  smaller. 
It  has  long  been  brought  Ihim  the  Levant  for  jewelry,  b  it  the  exact  locality  is  not  known.    Well 
defined  crystals  of  ch^solite  an  inch  across  are  very  uncommon.    The  proportion  of  iron  to  mag- 
aesia  may  be  either  small  or  large,  as  in  the  following. 

2.  Cdrnman;  OUvine  of  Werner.    Dark  yellowish-green  to  olive- or  bottle-glass-green;  &.- 
8*334,  fr.  Btoa.    Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  large 
masses  haying  a  rectangular  outline,  showing  that  they  are  crystals,  although  made  up  apparently 
of  grains ;  these  masses  sometimes  weighing  30  lbs.    Also  constituting  rocks. 

GHnkUe  is  pale-green  chrysolite  fVom  taloose  schist;  G.=:3'39— 3*43,  Herm.  Hyaiosidmte  is  a 
Tery  fermginous  kind  (anal.  27) ;  the  specimen  analyzed  was  partially  decomposed,  being  irides- 
cent and  submetallic  in  lustre. 

Analyses:  1,  2,  Damonr  (Ann.  d.  M.,  Y.  viil  90) ;  3,  Oenth  (Ann.  Gh.  Pharm.,  Izvi  20) ;  4,  id. 
(Am.  J.  8cL,  IL  zcdiL  199);  5,  Manice  (ib.,  xtti,  359);  6,  7,  Stromeyer  (GeL  Anz.  GotL,  1824, 
208;  PogST-,  iv.  193);  8,  Walmstedt  (Ak.  U.  &$tockh.,  1824,  iL  359,  and  Schw.  J.,  zliv.  25);  9, 
Hauan  (Verb.  G.  Beichs.,  1867,  71);  10,  Ejerulf  (J.  pr.  Ch.,  Izv9187);  11,  Bouter  (Za  G.,  xvi. 
342);  12,  Madelung  (ibb);  13,  Waltcrshausen  (Yulk.  Gest,  117);  14,  Bsmmelsberg  (Min.  Ck, 
438) ;  1 6,  Walmstedt  (L  c.) ;  16,  Stromeyer  (L  c.) ;  17,  Kalle  (Ramm.  Min.  Ch.,  438) ;  18,  Damonr 
(BolL  a.  Soa,  IL  ziz.  414);  19,  Bammelsberg  (L  a);  20,  Walmstedt  (Lc.);  21,  Deville  (£t 
GeoL  Canaries);  22,  Lappe  (Pogg.,  zlui  669);  28,  Schmid  (Pogg.,  Izxxiv.  501);  24,  W.  v.  BecL 
(Verb.  Min.  St  Pet,  1847);  25,  Domeyko  (Ann.  d.  M.,  lY.  xiv.  187);  26,  T.  a  Hunt  (Am.  J 
Sci^  IL  xzix.  283) ;  27,  Wakhner  (Schw.  J.,  xzziz.  65) : 


1.  Pfbndera,  }mh,*rd, 

2.  **  " 

3.  Heda 

4.  Webster,  N.a,^n\ 

5.  Thetford,  Yt 

6.  Yogelsberg 

7.  OrienkU  CkrynUle 

8.  Iserwiese 

9.  Norway,  a  rock 

10.  Eifel,  t9tne-yt0. 

11.  Dun  Mtn.,  Dunyte 

12.  "        "         ** 

13.  Etna 

14.  Petacfaan 

15.  Pallas  meteorite 
I6w  ?  meieorie 

17.  Vesuvius 

18.  liike  Lherz 

19.  Carlsbad 

20.  Mt  Somma 

21.  a  Yerdea,  Fogo  L 

22.  Greenlana 

23.  Atacama,  fMteoric 

24.  GUnkUe 

25.  Antnclo,  Chifi 
2«.  Near  Montreal 
27.  Byahndente 


Si 

86-30 
36-87 
43-44 

(1)  *i-n 

4076 
40-09 
89*78 
41-54 
37-42 
42-21 
42-80 
42-69 
41-01 
44*67 
40-83 
38-25 
40-35 
40-59 
39-84 
4008 
40-19 
4000 
36-92 
(})  39*21 
40-70 
37-17 
31*63 


600 
6-21 
6*93 
7-85 

9-86 

8*17 

919 

8*66 

8-88 

8*91 

9-40 

10-09 

10*06 

10*76 

11*58 

11-75 

12*34 

18-78 

14-86 

15-26 

15*27 

16*21 

17*21 

17*45 

19-60 

22*54 

29*71 


0*60 
0-60 


Ag 

49-65,  fi  6-30,  fi[  1-75=99-80  Damonc. 
50*14,  fi  3*51,  ]ft  1-71=99*04  Damour. 
49*31,  Xl  (r.,  Ni  0*32,  Co  «r.=100  Genth. 
49*16^  CaO-04,  ]^iO-4l,gangue  1-28,  ign.  0-69 

=  10(*-05  Genth, 
50*28=100*36  Manice. 
50-49,  3klO-19,  Ni  0-37=99-51  Stromeyer. 
60-13,  Xl  0-22,  ]f?i  0-32=99*68  Stromeyer. 
50-04,  M  0-06=100-55  Walmstedt 
48-22,  *1  olO,  &'i  0-28  ign.  4-71=99*7  3Hauaa 
49*29,  *1  0-18,<5r  0-004,  ign,  0' 12=  100-72  KjU 
47-88,  Ni.  Coi  Na,  tr.  S  0-57=100-15  P-euter. 
46*90,  ifi  <r.,fi[  0-49=10017  Madelung. 
47-27,  JH  0-64,  ^i  020,  fl  104=100"i2  Walt 
41-84,  ^  0*28  Oa  2*35=99*85  Ramm. 
47*74,  atl  /r.,  Oa  (r.= 100-39  Wahnstedt 
49*68=99*79  Stromeyer. 
46-70=99*39  Kalle. 
43-13=99*05  Damour. 
46*81=100  Bammelsberg. 
44*22,  ^  0-18=100-24  Wahnstedt 
36-70,  M  0-80,  Ca  5*12=99-35  DevOle. 


0-55*  43-09,  *1  0*06=99-91  Lappe. 


1*60 


1*81  48-16=99*10  Schmid. 

44*06=100-72  Beck. 

39-7 0  =  1 00  Domeyka 

39-68=99*30  Hunt 

Sin  0*48  32-40,  il  2*21,  It  279,  Cr  «r.=99-28  Walchnor. 

'  With  aome  NL 


BerzeHns  detected  ozyd  of  tin  in  the  oliyme  of  the  Pallas  meteorite ;  Bummler  a  trace  of  arse- 
xious  acid  A.  Srdmann  found  a  trace  of  fluorine  in  that  of  Elfdalen,  and  of  Tunaberg.  Walch- 
Qer  obtained  in  anaL  26  0*330  gmis.  of  ^e  (out  of  1*040  grms.  under  analysis),  from  which  b« 
deduced  30-9  grms.  of  ^e^  or  29*71  p.  c.  .       -    , 

Pyx.,  etc-— B.B.  whitens,  bnt  is  infusible;  with  the  fluxes  gives  reactions  for  iron.     Hyalo^. 
^erite  and  other  rarietiei  rich  in  iron  fuse  to  a  black  magnetic  globule.    Some  varietlea  civo  re- 


t^ 
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actioDS  for  titanic  acid  ana  ma  jganoae.    Decomposed  by  mnriatio  and  sulphur,  e  acids  with  sepani 
tion  of  gelatinous  silica.    Gr.  before  ignition,  8*389;  after,  3*378. 

Obs. — A  common  constituent  of  some  eruptive  rocks ;  and  also  occurring  in  or  among  metir 
morphic  rocks,  with  talcose  schist,  hypersthone  rocks,  and  serpentine ;  or  as  a  rock  formatioQ ; 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  basalt  and  basaltic  lava,  consist  of 
duTBolite  (the  variety  olivine^  along  with  labradorite  or  other  feldspar,  and  angite.  Though 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  inches  thick. 

A  chrysolite  rock  occurring  at  L.  Uierz,  consisting  largely  of  chrysolite,  has  been  called  ZAerzoIyt 
(See  p.  147,  under  Spikbl).  The  dunyte  of  E.  v.  Hochstetter  (ZS.  G.  Qes.,  xvL  34 1 )  is  the  same  rodt, 
aooonling  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  with 
G.=3*295,  and  ooonni  with  serpentino  rock  in  Dun  Mtn.,  near  Neteon  in  New  Zealand.  Another 
simUar  rock  from  Moravia,  oalled  pioryie^  consists  half  of  chrysolite,  along  with  feldspar,  dialiage, 
hornblende,  and  magnetite.  Another  from  Norway  (called  OUoinfeltt  in  German,  or  olivine  rock)  haa 
very  nearly  the  composition  of  pnre  chrysolite  (anal  9);  G.= 3*24— 8*82,  Ejerulf  (L  a);  granu- 
lar in  texture ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  bronzite. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Heda,  Sandwich  Islands,  and  most  volcanic  ial* 
ands  or  regions;  at  Expailly  in  Auveigne;  at  Unkel,  on  the  Bhine,  crystals  several  inches 
long;  at  Kapfenstoin  in  Lower  Styria,  in  spheroidid  masses ;  at  Sasbach  and  Ihringen  in  Kaise^ 
stuhl,  SwitB.;  near  Freiburg,*  Baden,  in  dolerite,  a  variety  containing  much  iron  {hytUomder' 
tie) ;  in  Thetford  and  Norwich,  Vermont,  in  boulders  of  coarsely  cryst  basalt^  the  crystals  or 
masf^es  several  inches  through ;  in  dolerite  or  basalt  in  Oanada,  near  Montreal,  at  Bougemont  and 
Mounts  Boyal  and  MontarviUe  (anaL  26). 

In  talcose  schist,  found  near  Kyschtimsk,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  gpreoi- 
ish  imbedded  nodules  (gUnkUe^  anal.  24);  id.  at  Webster,  in  Jackson  Co.,  N.  0.  (G.=3-28X  along 
with  serpentine,  pyrosderite,  and  chromite ;  with  chromite  in  Loudon  Ck>.,  Va. ;  in  liincaster 
Co.,  Pa ,  at  Wood's  mine,  with  serpentine  and  chromite  (Genth) ;  near  Media,  Delaware  Co.,  Pa., 
with  hornblende,  magnetite,  and  chromite.    In  hypersthene  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  from  Siberia,  others  from 
Ataoama,  Steinbaoh,  eto. 

On  cryst,  Kokscharof,  Bull  Ak.  St.  Pet,  iz.  285.  Gives  1-S  A  1-2,  ov.  0,=71o  30',  whence  Oa 
1-2=125''  45',  u2  A  i.2,  ov.  4^=49°  55',  whence  ov.  i-i=130'*  5'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  from  yfiuatfc,  gold,  and  XiOof.    The  hyalosiderite,  from  'DaAo(,  glass,  and  ol^npoi^  iron. 

The  Chrysoliihua  of  Phny  was  probably  our  topaz ;  and  his  iopaat  our  chryeoUU.  But  Pliny's 
statement  tliat  *'  topazes  ^  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cuknts  higli 
was  made  of  it,  shows  tliat  he  confounded  together  different  stones,  since  solid  chrysoUte  Gxystals 
are  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude.  The 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  and  wearn  with  use,  is  rights  and  seems 
to  prove  that  true  chrysolite  was  included  under  the  name  of  topazion.  It  came  from  an  island  in 
the  Bed  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  SiculuB  to  have  resembled 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (King). 

Alt — Alteration  of  chrysolite  often  takes  plaoe  through  the  ozydation  of  the  iron;  the 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  lamiiue  as 
the  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  thus  changed  waa  once 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  place  than  that 
here  mentioned.  Chuaite^  LmbUilt,  and  iSufenyJepfe  of  Saussure  (J.  de  Phys.,  841,  i794X  all  from 
Limburg  in  Brisgau,  are  chrysolite  more  or  *oss  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron. 

Under  the  action  of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxy- 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time;  and  thus  may  come  serpcrn- 
Une^  picrosminej  which  often  retain  the  crystalline  form  of  chrysolite.  A  further  change  may 
produce  sieaiiie  and  other  magnesian  species. 

For  analyses  of  altered  chrysolite  see  Wahnstedt,  in  Ak.  H.  Stockh.,  1824^  and  Bamm.  Min. 
Ch,  441;  Bhodius  in  Ann.  Ch.  Pharm.,  IziiL  116^  and  Bamm.  Min.  Ch.,  441;  Lewinstein  in 
Jahresb.,  1860,  757;  A.  Madelung,  Jahrb.  G.  Beicha.,  xiv.  I,  Jahrb.  Mm.,  1864f  628;  W.  Jung; 
a  H.  Ztg.,  xzii  289. 


260.  TAYALrVB.    0.  O.  ChneUn^  Pogg.,  It  1839.     Eisenperidot^  Eiaeuglas,  Otrm.    Iroc 

Chrysolite.    Anhydrous  SQicale  of  Iron. 

MasBive,  cTystallme.    Cleavage  in  t^o  directions  at  right  angles  to  one 
another 
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H.=6-5.  G.=4— 414 ;  4'138,  Fayal ;  4-006,  Ireland,  Delesse.  LuBtra 
metalloid,  somewhat  reeinouB  in  the  fracture.  Oolor  black,  OTeenish,  or 
brownish-black;  sometimes  iridescent.  Opaque.  Fracture  miperfeotl^ 
conchoidaL    Attractable  by  the  magnet. 

Ooiiiii.-^^e'Si=8flicft  29*6,  protozyd  of  iron  70'5=:100.  Analjses:  1,  Qmelin  (Pogg^  U. 
ISO);  2,  PioUenbeig  (ib.);  8,  BammelBberg  (Mln.  02l,  486);  4,  Thomson  (ITul,  L  461);  6,  DelesM 
(Bull  G.  Fr.,  n.  X.  568): 

Si        Si       f^e      An     &g      Ca      On 

1.  I^yal  80-24    3*54    68-27    3  54    0*86,  Fe  S  2*33 =98-78  ameUn. 

2.  ^'  29-15    4-06    60-96    0^9     238     0*72    0'31,  ^b  1-66=99-81  FeO. 

3.  **  28-27     3*45  63*80  <r.        0*45    1*29,  Fe  S  3-36=100*61  Bamnu 

4.  SlaTOuraeh  29*60  68-73    1*78    — •    =100-11  Thomson. 

5.  **         29-50     Ir.      63-54    6-07     0-30    =98-41  Delesse. 

Pjrr.,  eto^ — ^Fnses  readily  to  a  blaok  magnetlo  globule.    Gelatinizes  with  acids. 

ObSd — From  the  Monrne  Mts.,  Ireland,  at  Slavcarraoh,  near  Bryansford,  in  pegmatite ;  forma 
Dodules  in  volcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  Tolcanio  g^ass  often  approadiei 
fayalite  in  oompoeition. 

ArtH — ^Iron-chrysolite  sometimes  oocnrs  in  crystals  as  a  furnace  slag,  as  noticed  by  Hausmann 
in  1812,  and  later  by  Mitscherlich  and  others.  The  vulkamschea  EiaengUu  of  SHaproth  (Beitr.,  t. 
222),  wbidi  afforded  the  above  composition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
product  of  the  puddling  furnace. 

261.  iBON-MufOAKBSB  Chbtsoutb.  {A.  Erdnnonn^  Ak.  H.  Stockh.,  1849 ;  var.  olivine,  his  Min., 
278,  1853.)  Near  fayalite,  but  contains,  besides  protozyd  of  iron,  some  protoxyd  of  manganese 
and  lime,  with  also  a  little  magnesia^  approaching  thus  hyalosiderite. 

One  of  three  agreeing  analyses  afforded  Erdmann  (L  a) : 

Si  £l  $*e  An  HCg  Oa 

29-16  1-66  55-87  8*47  3*28  2*29=100-58. 

It  g^yes  the  formula,  6  te^  Si + 1  Kin'  Si+(^(g,  Ca)*  Si,  Bammelsberg.  It  occurs  in  a  gneissoid 
rook  called  JBuliftifie,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

A  fiimaec-proiitet,  which  is  a  lime--iron^nuMgane»e  cbrysoUte,  has  been  observed  in  dove-brown 
crystals  at  an  iron-ftxmace  in  Easton,  Pa.  An  analysis  afforded  Dr.  0.  T.  Jackson  (Am.  J.  ScL, 
U.  zix.  358),  Si  3S*70,  Ca  31*80,  Fe  18*00,  Jln,  Sin  1490,  ^  3*50=101 -i»0.  Taking  the  iron  and 
manganese  as  protozyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Ca,  :^e,  An)*  SI 

262.  TBFHBOITZI.    Tephroit  BreUlu,  Char^  278, 1823,  212, 329,  1882. 

Orthorhombic.  Crystalline-massive.  Cleavage  in  three  directions  rec- 
tangular in  intersection,  one  perfect,  a  second  a  little  less  so,  the  third 
imperfect,  or  rather  indistinct. 

H.=5'5— 6.  G.=4:— 4*12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddish-brown,  and  rose-red,  to  ash-gray,  smoky-gray. 
Streak  pale  gray.  Darkens,  on  exposure,  to  brown  and  black.  Translucent 
— subtranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
diveigence  for  red  rays,  159°  V ;  in  oil,  84°  19'. 

Var. — 1.  normal  (anaL  1-5).  2.  Mdgneaianj  or  picroiephroUe  (anal  8-9).  G.  of  No.  6,  a  brown 
kind,  3*97 ;  of  No.  7,  a  red,  3*87.    Resembles  much  a  deavable  feldspar. 

Oonp.— JIn*  Si=Silica  29*8,  protoxyd  of  manganese  70*2=100;  or  (Sin,  llg)'  BL  Analyses: 
1,  Thomson  (ICin^  1,  514);  2,  Rammelsberg  (Pogg.,  Ixil  146);  3,  H.  Deville  (DescL  Min.,  l  88); 
4,  G.  J.  Brush  (Am.  J.  ScL,  II.  xxxvii  66) ;  5,  Igelstrom  (CEfT.  Ak.  Stockh.,  1865,  228);  6,  7,  P 
Collier  and  A.  Hague  (see  Na  4) ;  8,  Damour  (Ana  d.  M.,  VL  iL  339) ;  9,  Igelstrom  (L  c): 

Si       te      Mn      2n     Mg      Ca     ign. 

I.  Franklin  2»'64    0*82    66*60     2-70=99*76  Thomson. 

^Sparta  28-66    2*92    68*88     -*-     =10046  Rammdsbeig: 
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S.  Sparta 

4.  .    " 

5.  Paisberg;  red 

6.  Sparta^  hrown 
1        ''      red 
£.  Franklin 

9.  Paiaberg,  Itroum 


01  te  An  2n     li[g  Oa  ign. 

28-37  2-16  59*81  ^'6S    2'16  0*39  — =99*97  DoTille. 

80*19  1-09  65-59  0-27     1*38  1*04  0*87 -.99*93  Bnuh. 

30-82     66*83  —     2*79  6-37  2-20=98*01  IgelstidnL 

80*65  1-62  52*32  6*93    7*73  1*60  0*28=99-93  OoUier. 

31*73  0*23  47-62  4*77  14*03  0-54  0-35=99*27  Hague. 

29*95  1*96  36-43  11*61  18*60     1*71=100*26  Damour. 

81*36  4*15  44 07    17*71  tr.  087,  ^b,  la,  0  ir.=98-16  Ig«lii 


Analjaia  No.  4  was  of  a  specimen  leoeiyed  from  Breitbanpt,  as  the  original  tepliroita ;  Koa.  % 
7,  from  speoimena  obtained  by  Brnah  at  Stirling  Hill,  in  Sparta.  Hie  zino  in  anaL  3-7  was  nn- 
doubtedly  from  mixed  sindte,  this  mineral  occurring  aa  a  thin  scale  or  lan^na  in  the  direction  of 
the  deaya^  and  hence  often  ooyering  deayage  surfaces  (Brush).  Anwi  7  oorresponda  to  (f  Hin 
+i  Mg)  S;  anaL  8,  to  (i  Mn+i  Mg)  ^1;  and  in  anal  9,  Mn :  Kg=5  :  4. 

P3rr.,  etc« — ^B.B.  fhses  at  3  5  to  a  blade  scoria.  Gfelatinizea  perfectly  in  muriatic  add  without 
eyolying  chlorine.  With  the  fluxea  giyea  reactions  for  manganeae  and  iron.  The  magnesian 
▼ariety  fhses  at  4  (No.  6)  to  6  (No.  7). 

Oba. — ^Found  at  Stirling  Hill  in  Sparta,  N.  J.,  with  sindte,  wiUemite,  and  franklinite,  in  deay* 
able  maases ;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  maiiganesian 
minerals ;  at  Sjdgrufnm,  with  hausmannite. 

The  name  tephroUe  is  from  rt^pSs.  ath-colored.  Bieithaupt's  original  spedmen  waa  fttxn  the 
collection  of  H.  Heyer  at  Dresden. 

262A.  Htdbotephboitb.  L.  J.  Igelstrom  has  described  {CEtv.  Ak.  Stodch^  1865,  605)  a 
hydrous  tephroite  from  Paisberg,  whidi  has  a  pale  reddish  color,  a  oolorleas  streak,  and  H.=4; 
gelatinizes  with  adds  and  yields  water.    He  obtained  in  an  analysis  Si  28*46,  fin  0*49,  Mn  63*44^ 

Ag  11*89,  Ca,  ^e  ir.,  ti  5'86=100*18,  and  oorresponding  to  (Mn,  Agf  Si+f  £L    It  may  be  an 
altered  tephroite. 

A  Uack  siUeaie  of  manganeae  from  Klapperud,  Dalecarlia,  haying  a  submetallic  lustre  and  yd- 
lowish-brown  streak,  afforded  Klaproth  (Beitr.,  iy.  187)  Si  25  0,  Mn  55*8,  H  13*0=93*8=&n'  Si 
+  2  £[,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  60  p.  a  of  ftn,  fin, 
whence  the  aboye  is  deduced  by  Beraelius. 


263.  KHZIBBUm.    Enebelit 


',  Sdiw.  J.,  xzL  49,  I8ia 


Crystalline  massive. 

H.=6'5.  G.=3"714,  Dobereiner;  4*122,  Erdmann.  Lustre  glistening. 
Color  griiy,  spotted  dirty-white,  red,  brown,  and  green ;  also  CTayish-blactc 
to  black.     Opaque  to  translucent.     Brittle ;  fracture  subconcnoidal. 

OompiT^i  ^e+i  ftn)*  Si=Snica  29*6,  protozyd  of  iron  35*5,  protozyd  of  manganese  34-9= 
100.  ioialyses:  1,  Dobereiner  (Schw.  J.,  zzL  49);  2,  A.  Erdmann  (Dannemora  Jemmalmafalti 
^  54): 

^i  te  An  1kg 

1.  nmenan  32*5         32*  35*  — =99*5  Ddberehier. 

2.  Dannemora  30*26        84*80        34*47        0*25,  2^  1*69=100*87  Erdmann. 

Pyr.,  ato* — ^According  to  Dobereiner,  unaltered  B.B.,  but  Erdmann*a  mineral  Aised  easily  to  a 
lustrdess  magnetic  bead,  and  gaye  with  the  fluxes  reactions  for  iron  and  manganese.  Decom- 
posed readily  by  muriatic  add  with  separation  of  gelatinous  silica. 

Oba. — The  mineral  analyzed  by  Ddbereiner  was  from  an  unknown  locality,  but  G-.  Sudcow 
(Kenng.  Ueb.  Hin.,  1856,  98)  atates,  on  the  authority  of  Knebcl,  that  it  was  found  in  granito 
near  llmenau.  The  Dannemora  mineral  is  grayish-black  to  blade  in  largo  masaea,  light  gray  on 
the  thin  edges,  and  is  stated  to  deaye  paralld  to  a  prism  of  about  115*". 

Kamed  after  Miyor  yon  KnebeL 

864.  IiBUOOPHANITB.    Leukophan  Eamarky  Ak.  EL  Stoekh.,  1840,  191;  Tanmao,  Pogg^ 

zlyiii.  504.    Leuoophane.    Leuco&nita. 

Orthorhombic.  /A  /  about  91^  (90°  to  93°,  Greg ;  91°  3',  B.  &  M.) ; 
0  A  1-f,  calc.,=146°  52'.  Approximate  angles,  0  A  2=117°-118°  30' 
0  A  3-1=126°  25'.    A  plane  m-n  on  ^=140°  30',  on  one  plane  7=126^ 
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80^,  on  Dther  /=101^  30',  Greg.  Crystals  tabular  and  nearly  rectangular. 
Cleava^ :  basal  perfect ;  imperfect  in  another  direction,  inclined  126°  23' 
to  the  base ;  and  perhaps  in  a  third,  at  right  angles  to  0.     Usually  maa 

H[.=3*5— 4.    G.=i  2*974.    Lustre  vitreous  on  a  cleavage  surface.    Coloi 

Sale  dirty  ^reen  to  wine-yellow ;  thin  fragments  transparent  and  colorless. 
^owder  white,  and  strongly  phosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  Optically  oiaxial ;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Oomp.— O.  ratio  for  ^  fi,  Si=3 :  3  :  10;  (i  (Oa,  Jra)+i  Ae)*  Si+}  Si;  or  else  with  half  tht 
exoefls  of  silioa  baaia  Part  of  tha  oxygen  replaoed  by  fluorino.  Anal  jsea :  1,  Erdmann  (  A]e.  EL 
StocklL,  1840) ;  3,  Bammelaberg  (Fogg.,  xoviii  267) : 


& 

21 

Ae 

Sn 

Oa 

JTa 

& 

F 

1. 

47-83 

..». 

11-61 

1-01 

26-00 

10-20 

0-31 

6'17=103'02  BrdmamL 

a. 

47-08 

1-03 

10-70 

<r. 

28-87 

11-20 

0-80 

6-67=:100-48  Bamm. 

O.  TatiOi  leaTing  out  of  view  the  flaorine^  for  Ca,  fie.  Si,  from  anal  1,  3 :  3  :  10-6 ;  from  2, 
9:2-8:  10*0. 

*  Pin^i  tfto. — In  the  doaed  tube  whitena  and  phoaphoresoea  with  a  purple  light  B.B.  in  the 
fbroepa  phosphoreaoea  and  (Uses  with  intnmesoence  at  3  to  a  dear  oolorlesa  g^aaa,  whidi  beoomei 
opaque-white  on  flaming ;  imparta  an  intense  3rellow  oolor  to  the  flame.  Fused  with  salt  of  phos- 
pborua  in  the  open  tube  gires  the  reootioD  for  fluorine. 

Oba« — ^Leucophane  oocura  in  syenite  with  albite,  eheolite,  and  yttrotantalitOi  on  the  small  rooky 
Idet  Lamoe,  near  the  mouth  of  the  Langeaund  flord  in  Norway,  where  it  was  found  by  Esmark. 
It  reeemblea  aomewhat  a  light-green  yariety  of  apatite. 

Kamed  ftt>m  Acvc^,  wMU^  and  ^aivcu,  I  appear, 

Oncryat,  see  Greg,  PhiL  Uag.,  lY.  iz.  510;  Dana,  Am.  J.  Sd.,  IL zzL  206 ;  Desd.  Hin.,  L  144 

fl66.  w5hXiBRITB.  Wohlerit  Sckeertr,  Pogg.,  liz.  327,  1843. 

Orthorhombic    I^  7=90°  nearly,  0  A  l-i=144^  37' ;  a :  & :  c=0-7162 : 
1:1± 

O  A  f  t=l«0^  27' 

O  A  1-1=133  11 

O  A  V-»=117  07 

O  A  1-5=141  30 
irl  A  i-S=116  34 
irl  A  7=135  ± 
♦-2  A  i-2,  ov.  i-i,=126  62 
i-«  A  i-8,  ov.  i-t,=143  8 
f^  A  i-t,  ov.  <?,=140  54 

^  In  tabular  crjBtak  and  prisms.   Cleavage 
distinct  and  easy.     Also  granular. 


Transparent 
choidal — splintery. 


Oomp.-0.  ratio  for  (Oa,  4g,]Sra),Zr,  Si,  (*e,3Jln),0b=9-78 :  6-08: 15-89:  0-77:  8-67  ;  fron 
S^^heeref's  analysis  (iRith  whidi  Hermann's  agrees  nearly),  whenoe  Scheerer  deduoea  a  formula 
nnUng  it  a  oolumbate  of  onxmia + 5  parts  of  a  siiicato  of  soda  and  lime.  It  corresponds  weU  ti 
the  fonnula  (KOa,  Jl[g,  iSTay  -f-  J^2r)  Si  I  +  -Af  ( ^e,  Sin)  Cb],  the  last  member  coiimiWte. 
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oxraBir  ooufounds. 


Si 

Ob 

2r         9e 

Hn 

Oa 

1.  Brevig    3062 

14-47 

16-1^      212 

1-66 

2619 

2.      "         2916 

11*58 

22-72  f^e  1*28 

1-52 

24-98 

\1u1l7Be8:  1,  BdbBwet  (L  c.) ;  8,  Hennann  (BuU.  Soc.  Nat  Moscow,  xzxyiiL  46T): 

STa      tt 

7-78    0-24,  ]£[g  0-4=98*14  Soiheem. 
7*63    1-33^9-61  Henn. 

Pyr.,  etc^BJB.  in  a  strong  heat  fhses  to  a  jeDowish  glass.    With  the  fluxes  giyes  tfae 
tion  of  manganese,  iron,  and  oQica.    Dissolves  easily  when  heated  in  strong  moriatio  add,  wxtb 
a  separation  of  the  sflina  and  cdumbic  add. 

Obs< — Occurs  with  elsBolite  in  zinson-syenlte,  on  several  Islands  of  the  Langesund  flord,  neai 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst,  DescL,  in  Ann.  Gh.  Phys., 
in.  zL,  and  Ann.  d  IC,  Y.  zyL  229 ;  Dauber,  Pogg.,  zcil  242.  Desdoizeaox,  in  his  later  paper, 
viakes  i-t  and  i4  the  yertioal  &oes  of  the  prism  vwith  lAj=z9Q''  16',  and  he  describes  the  oiy>> 
Ids  ai  hemihedral  in  many  planes. 

a66.  WITJiTIMTTB.  Siliceous  Oxyd  of  Zinc,  Silicate  of  Zinc  (fr.  N.  JersoyX  Vanmem  A  Keaiing, 
J.  Aa  Philad.,  \y.  8,  1 824.  Willemite  (fr.  Moresnet)  Levy^  Jahrb.  IGn.  1880, 7 1 ;  Ann.  d.  M.,  lY. 
IT.  518, 1843.  Williamsite,  Wilhelmita,  Yillemite,  aU,  orihogr.  Anhydrous  Silicate  of  Zmc.  Hebe- 
tin  (fir.  Moresnet)  BrttUh,,  Char.,  130, 1832.    Troostite  (fr.  N.  J.)  Shq^^  Mm.,  1st  part,  154^  183:2. 

moinbohedral.  B  A  ^=116**  1',  0  A  5=142°  17' ;  a=0-67378.  Ob- 
fierved  planes :  in  crystab  fr.  N.  Jersey,  i-2,  -ff,— i,  1* ;  fr.  Moresnet  O,  If 

f  5 Ai==14:8°  r.  R  A  r=160°  5^  !•  A  1-2=151^  55', 
^At-2=12r  69';  fAi=128°  30';  Levy.  Cleavage: 
i-2  easy  in  N.  Jersey  crvstals  ;  0  easy  in  those  of  Mot- 
esnet.  Also  massive  and  in  disseminated  grains.  Some- 
times fibrous. 

H.=5'6.  G=3'89— 4*18.  Lustre  vitreo-resinons, 
rather  weak.  Color  whitish  or  greenish-yellow,  when 
purest;  apple-green,  flesh-red,  grayish- white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  uncoi- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidal.    Double  refraction  strong ;  axis  positive. 

Var. — ^The  crystals  of  Moresnet  and  New  Jersey  differ  in  oooarring 

forms  as  aboye  described.  The  latter  are  often  quite  largei  and  pass  ander 

the  name  of  ftnoo^Me ;  thej  are  commonly  impure  from  the  presenoe  ol 

manganese  and  iron.    0-.  of  crystals  ftx>m  New  Jersey,  3*89—4,  Yanuzem  and  Keatino:;  4-02, 

Herm.;  4'154)  Delesse;  from  Moresnet,  3*935,  Thomson;  4*16— 4*1  S,  Levy;  from  Stolbei^,  4-18, 

MonheiuL 

Comp. — 2n'  Si=Silioa  27*1,  oxyd  of  zmc  72*9=100.  Analyses:  1,  2,  Yanuzem  and  Keat> 
Ing  (L  c.);  3,  Hermann  (J.  pr.  Ch.,  zlvii.  11);  4,  Delesse  (Ann.  d.  K,  IV.  x  213);  6,  H.  Wurti 
(Rep.  Am.  Assoa,  iv.  147);  6,  Thomson  (Min.,  L  646);  7,  Levy  (Ann.  d.  M,,  IV.  iv.  513);  8,  Mon- 
heim  (Verh.  nat.  Ver.  Bonn.,  1848, 157);  9,  Damour  (Deed.  Min.,  664): 


d39 


1.  Stirling 

2.  « 

3.  " 

4.  " 
6.  " 

6.  Moresnet 

7.  «» 

8.  Stolberg 

9.  GreenUmd 


Si 

26*44 
26*00 
26  80 
27*40 
27*91 
26*97 
27*05 
26*90 
27*86 


Fe       Hn 

6*60 
0*67     2*66 


t^       An 


1*48 
0*76 


0*87 
5*86 
0*78 


9*22 
2*90 
3-73 


.      0*36     

037 
■  WUh  a  traoe  of  lino  and  iron. 


2n 

68-06 
71-3S 
60*07 
6S-83 
6993 
68-77 
68-40 
72-91 
71*61 


fig        fi 


2*91 


166 


=100  Van.  ft  E. 

=99-66  Van.  k  K. 

1-00=100  Herm. 

=100  Delesse. 

,  Oa  1*60=100*18  Wnrts 

1-25,  ^  ]-44*=99*91  Thorn. 
0-30=96-50  Levy. 

=100*16  Monheim. 

=99*74  Damonr. 


lirst  analysed  and  described  by  Vanozem  and  Keating. 

Pyr.,  etc.— B3.  in  the  forceps  glows  and  Aises  with  difSoalty  to  a  white  enamel ;  fhe  ▼arte* 
to  from  New  Jen^  ftise  from  8*6  to  4.    The  powdered  mineral  on  chazcoal  in  RJ".  giTsa  s 
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oosting^  jidUow  while  hot  and  wmte  on  oooluig,  which^  moistened  with  sclotion  of  oobelt,  and 
treated  in  O.F.,  ie  colored  bright  green.  With  soda  the  coating  is  more  readilj  obtained.  De- 
oompooed  hy  muriatio  add  with  separation  of  gelatinous  silica. 

Oba. — ^Fn»m  Yieille-Montagne  near  Moresnet,  between  Li^  and  Alx-la-Chapelle,  in  crystals  and 
massive^  the  crystals  bnt  a  few  miUimeters  in  length ;  also  at  Stdberg  near  Aix-la-Chapelle ;  al 
Raibel  in  Oarinthia ;  at  Kucsaina  in  Serria  and  in  GreenlaDd  in  compact  quartz.  In  New  Jersey 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc  It 
occurs  intimately  mixed  with  sincite  and  franklinite,  and  is  found  massive  of  a  great  variety  of 
oolors,  Irom  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometimes  in  oiys* 
talfl  (irooaUie)  six  inches  Idng  and  an  iiK2h  or  more  thick,  Imbedded  fai  fhmkUnite  and  also  in 
caldte. 

Named  by  Levy  after  William  L,  King  of  the  Netherlands. 


267.  PHBNAOmi.    PhenaUt  X  v.  y&nUfukim,  Ak.  H.  Stookh.,  160,  1823,  Fogg. 


6Y 


Rhombohedral ;  often  hemihedraL  B  A  ^=116°  36',  0  A  ^=142°  38', 
Kokacharof ;  a=0'661065.  Observed  planes :  rhombohedrons,  J?,  -2,  -1, 
-^ ;  scalenohedrons,  I*,  1*^  -2*,  f  *  (beyeliing  terminal  edge  of  -ff)  ;  pyramids, 
1-2,  ^2 ;  prisms,  /,  i-2,  ^-f ;  hemihedral,  f  f-f ,  I  |-f ,  \  3-f >  Koksch.  Min. 


»iissl.,  ii.  308,  iii.  81. 

B  A  /==12r  21' 
B  A  1-2=121  42 
f2Af-2=156  44 
f  2  A  ^=159  56 


B  A  -2=160°  35' 
B  A  -i=148  18 
i  A  i=144  4 
2  A  2=87 12 


240 


t2 


{2 


i2 


Crystals  sometimes  oblong,  as  in  fig.  240 ;  bnt  often  the 
prism  nearly  or  qnite  wanting,  and  the  form  that  of  a  low  obtuse 
rhombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
age :  ir2  distinct,  B  imperfectly  so.  Twins :  composition-face 
t-2. 

H.=7"5— 8.  G.=2'96— 3.  Lnstre  vitreons.  Colorless  j  also,  bright 
wine-yellow,  inclining  to  red  ;  brown.  Transparent — subtranslacent.  Frac- 
ture like  that  of  quartz.     Double  refraction  positive. 


Oomp.~£e*di=^ca  54%  glnoina  46-8=100.  Analyses :  1,  Hartwall  (Pogg., 
Bischor(Pogg.,  xxdy.  626): 

65-14       fte  44-47  Si  and  &g  <r.=99-61  HartwaU. 

54-40  46-57  Ca  and  Jilg  0-09=100-06  BischoC 


67).  J. 


1.  Ural 

2.  Framont 


Pjn^.,  etc. — ^Alone  remains  unaltered ;  with  borax  fhses  with  extreme  slowness,  unless  pul 
▼eriaed,  to  a  transparent  glass.    With  soda  affords  a  white  enamel ;  with  more,  intumesces  and 
becomes  infosible.    Dull  blue  with  oobalt  solution. 

Oba. — Occurs  in  mica  sdiist  at  the  emerald  and  chrTSoberyl  mine  of  Takovaja.  85  versts  B.  of 
Katherinenburg,  where  the  crystals  are  sometimes  nearly  4  inches  across,  and  one  found  weighs 
H  Iba. ;  also  in  small  crystals  on  the  east  side  of  the  Ilmen  Mts.,  5  versts  N.  of  Miask,  along  with 
topas  and  green  feldspar ;  also  in  highly  modified  crystals  with  quarts,  in  limonite,  near  Framont 
in  Alsace ;  at  Mt.  Mercado,  near  Durango,  Mexico,  in  limonite  and  magnetite,  the  crystals  nu- 
merouSf  but  not  fresh,  being  below  the  true  hardness ;  and  in  a  valley  on  the  summit  of  La  Cruz, 
on  the  side  of  the  rancho  of  Tinaja,  it  forms,  according  to  G.  Weidner,  a  rook,  containing  horn- 
hLeade  and  aotinoUte. 

Named  liom  ^y«^,  a  deceiver,  in  allusion  to  its  having  been  mistaken  for  quarts. 

M8.  MBUPBAMTTB.    Helinophan  Schearer,  J.  pr.  Gh.,  Iv.  449, 1862.    Meliphane  Dana,  Am 

J.  BgL,  IL  xUt.  405,  1867. 

Tetragonal  or  hexagonal.    Massive,  and  consisting  sometimes  of  platef 
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or  lamell®,  but  not  as  a  result  of  cleavage  structure.    Cleayage  hesagona* 
(?),  in  traces. 

H.=5.  G.=3'0,Eichter;  3*018,  Kammelsberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  retraction  strong,  uniaxial ;  axis  negative ;  Desd. 

Oomp.— Formula  perhaps  as  on  p.  250.    Analyses :  1,  imperfect^  l^  S.  Bichter  (L  a) ;  2,  Bam 
melsberg  (Pogg.,  xoviii  2d7): 


Si        Si    Hn    l^e     Ae 

44-8      12*4    1*4    11      2-2 


43-66 


1-67 


Ca      %     ]^a      F 
31-5      0-2      2-6      2-8    6b^  2r,  Se,  ^  0-8=98-8 

11-74    26-74    0*11    8*65    6*73,  &  1*40,  fi  0*30s=99*80  Bamm. 


fiammelsberg's  analysis,  if  the  fluorine  is  taken  as  repladng  part  of  the  oiygen  in  the  basei 
and  add,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  ft,  fi,  §18-7:3:  8*3.  The  exact 
nature  of  the  compound  is  still  doubtful  Bammelsberg  deduces  the  same  formula  as  tiiat  for 
leuoophane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Descloiaeaux^s  optical  examint' 
tions  make  the  two  distinct  spedes. 

Pyr.y  etc. — ^B.B.  in  the  forceps  does  not  phosphoresce,  Aises  with  intumescence  to  a  whitn 
enamel;  in  other  respects  resembles  leucophane. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredericksvam,  with  elieolite,  mtca,  fluorite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133° ;  the  edge  between  tiliese  two  faces  was  replaced  bv  a 
rough  plane,  apparently  not  equaUy  indined. 

Named  from  /^cai,  honey,  and  tpaiin^  I  appear^  from  the  honey-yeUow  color.  [Scheerer  misswrote 
the  word  mdinophane^  which  would  come  from  niXi¥oi^  ashen^  or  fukivn^  mi&lj  The  dropping  of 
the  i  of  the  genitive,  as  done  above,  has  dassical  authority. 


269.  HBLVrrS.  Ein  Fossil  w.  Aehnlichk.  vcl  d.  Oranat  hat,  aber  nicht  Oranat  aa  seyo 
scheint,  Mohs,  Null  Eiib.,  L  92,  1804.  Helvin  Wem,,  1816,  Breith.  in  Hoflm.  Min.,  iv.  b.  112, 
1817.  Wem.  Jietztes  Min.  Syst,  2,  29,  1817 ;  Tetrahedral  Garnet  Moha^  Char.  Syst  Min.,  71, 
1820,  Edinb.    Tetraednscher  Granat  id,  Grundr.,  412,  1824. 

Isometric :  tetrahedral.    Figs.  31,  32.     Cleavage :  octahedral,  in  traces. 

H.=6— 6*5.  G.=3'l— 3*3;  3"216,  Breithaupt.  Lustre  vitreous,  inclin- 
iug  to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  and 
siskin-green  ;  streak  uncolored.     Subtranslucent.     Fracture  uneven. 


Oomp.~0.  ratio  for  6,  Si=l :  2;  for  An+]^e,  Be=l :  1 ;  formula  (iC^n,  tft)'k'\  Be)* 
illnS^  Bamm. 

Analyses:  1,  2,  Gmelin  (Fogg.,  iii  53);  3,  Bammelsberg's correction  of  Gmelin's  anaL  1  (ICn 
Oh.,  701);  4^  Bammelsberg  (ib.): 


1.  Schwarzenborg 

2.  " 
S. 

4  Norway 


ffi         fie  liln  t^ 

33-26  12'03*  41-76  6*56 

35-27       8*08  42-12  8*00 

33-26  12*03  30-57  8*00 

8S'13  11*46  86-50  400 


Mn       S       ign. 

6-06     l-]6=:98*8l  Gmelin. 

i  atl  1  44  Gmelin. 

8-67    6-06    1*16=98*73  Gmelin. 


9*77    6-71 


=100-57  Bamm. 


■  With  Kmie  alamlDS. 


P3rri  etc — ^Fnses  at  8  in  RF.  with  intumescence  to  a  yellowish-brown  opaque  bead,  beooming 
iarker  in  B.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  add, 
with  evolution  of  sulphuretted  hydrogeu,  and  separation  of  gelatinous  silica. 

Ob8.~0ocur8  in  gneiss  at  Schwarzenberg  in  Sazcry,  associated  with  garoet,  quarts,  fluorita^ 
and  calcite ;  at  fireitenbmnn.  Saxony ;  at  HortekuUe  near  Modum,  and  also  at  Brevig,  in  Norw^ 
in  liroon-syenite. 

Named  by  Werner,  In  alkisiofn  to  its  yellow  color,  firom  4Acos,  iha 
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270.  DAMAZJTII.    /.  P.  Oooke,  Am.  J.  SoL,  H  zlii  tS. 

Isometric.  In  octahedrons,  with  planes  of  the  dodecaliedron ;  the  dode 
cahedral  faces  striated  parallel  to  the  longer  diagonal. 

H.=5*6— 6.  G.=3*427.  Lnstre  vitreo-resinous.  Color  flesh-red  to 
gray.  Streak  similar,  but  lighter.  Translucent.  Fracture  subconchoidal, 
uneven.     Brittle. 

Oompr— (ifi+iAe)'Si+iZnS;  in  which  ftsrj'e,  litn,  Zil    Analyses:  J.  P.  Cooke  (L  &): 

Si         f^e      An       2n       Ae         8 

1.  Bockport        (})  31*78    27*40    6*28    17-61     13-83      6-48=102-28. 

2.  Glonceater  29*88    28-18    6-71     18-16    14*72*    4*82,  Oa  0*83,  liCg  lr.= 102*24. 

•  With  Alumina. 

By  anbtracting  from  anaL  1  oxygen  2*74,  equivalent  to  the  sulphur,  the  sum  ia  99*49;  and 
from  anal.  2,  2*41  p.  a  oxygen,  the  sum  is  99*88. 

Pyr.,  etc.r^B.B.  fbses  readily  on  the  edges  to  a  black  enameL  With  soda  on  charcoal  giTet 
a  slight  coating  of  oxyd  of  zina  Perfectly  decomposed  by  muriatic  add,  with  erolution  of  an!- 
phuretted  hydrogen  and  separation  of  gelatinous  silica^ 

Oba. — Occurs  in  the  Rockport  granite,  Gape  Ann,  Mass.,  small  grains  being  disseminated 
through  this  rook;  also  near  GHoucester,  Mass.;  in  both  localities  associated  with  a  tithia  mica, 
in  the  latter,  with  green  feldspar  and  fluorite. 

Named  after  J.  D.  Dana^ 


271.  GABMET.  'Ai-dpa^  pt  [rest  Ruby  Spinel  and  Sapphire]  ThMph/r.  Oarbunculus  pt  [rest 
id.]  P/tfi.,  xzxriL  26 ;  Carchedonlus,  Garamanticus  [= Carthaginian  or  Garamantic  Oarbunde], 
Alabandicus  [cut  at  Alahanda],  Anthradtis,  Pfe'n.,  ib.,  26-27.  Qranatus  AWertua  MagnuSf  232, 
1270.  Oarbunculus  Carchedonlus  =  6^enn.  Qrana^  C.  Alabandicus  and  Troezenius=:  (Term. 
AlTuandin,  Agric,  Foss.,  272,  Interpr.,  463,  1546.  Granat  WaU^  Min.,  120,  1747.  Garnet 
GrenatiV. 

Isometric  Observed  planes :  0  (very  rare),  /,  1 ;  trapezohedral,  2-2, 
f4 ;  tetrahexahedral,  t-2,  i-},  i-f* ;  trisoctahedral,  f ;  hexoetahedral,  3-f , 
4-|.  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon; also  figs.  11,  13,  14,  21,  28;  octahedral  form  very  rare;  figs.  241- 
243  distorted  dodecahedrons ;  f.  244,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  and  trapezohedron,  out  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  octahedral.  Also  massive ;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamellea  thick  and  bent.  Al»3  very  compact,  crypto- 
crystalUne  like  saussurite. 

H.=6*5— 7*5.  G.=3'15— 4'3.  Lustre  vitreous — ^resinous.  Color  red, 
brown,  yeUow,  white,  apple-green,  black ;  some  red  and  g*een  colors  often 
bright.  Streak  white.  Transparent — subtranslucent.  Fracture  subcon- 
choidal,  uneven.  Brittle,  and  sometimes  fiiable  when  granular  massive ; 
very  tough  when  compact  cryptocrystalline. 

Oomp.,  Van — Garnet  is  a  unisilidate,  of  resqidozyd  and  protozTd  bases,  haying  the  orenerd 
ronnuJa(ii»+ifi)«Si»,  or(&«)«8i»+*8i>.  ^  *^^  ^         " 

The  name  is  from  the  Latin  granaiuSf  meaning  like  a  grain,  and  directly  from  pomegranate,  the 
seeds  of  whioh  fruit  are  small,  numerous,  and  red,  in  allusion  to  the  aspect  of  the  crystals. 

There  are  three  promioent  groups,  baaed  on  the  nature  of  the  predominating  sesquiozyd. 

L  ALUiaxAaABsm,  in  which  the  sesquioxyd  is  mainly  akmina(^), 

U.  iBONaABNSx;  in  which  it  is  largely  aeequioxyd  of  iron  (l^e),  usually  w:th  some  alumina 
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nL  Chboueciasnet,  in  wUiib  it  is  largely  »etquio3:;yd  of  ehnrnimm  (Sr). 

The  protoxjd  bases  prBsent,  either  singly  or  two  or  more  U^ther,  are  Umt  (Ca),  magna  a  ( AgJ. 
prohxyd  o/iron  (^e),  pniloxi/d  of  maiigomit['Via\  with  rarely  a  few  p.  c  of yrolKCyJ (T)  </ eJWf  TO««im, 

Sjtoxyd  of  nickel,  or  yOrto,  or  a  trace  of  au  otto/i.    Subdlvisionii  of  the  abore  groups  have  been 
9ed  OD  the  prodominance  of  one  or  another  of  these  proEoxjds ;  and  on  tUe  grouud  there  an 
the  following  larieCiea  or  aubspedes  : 

A.  Grobsulabite,  or  Lime-AluminagameL 

B.  Ptbopb,  or  Magnena-Aluminagarnet. 
G.  AiiHAMCitTK.  01  Iron- A  lumiTta^ameL 

D.  SPHBBASTrcE,  Of  MtngantK-AlwrninaganiA 

K  Akdrasitb,  or  lamt-lTonjfom^  iacluding  1 ,  ordtnaij ;  2,  mangaDealai],  or  BoOioffitt ;  3, 
jttrtferoas,  or  YItergamet, 

P.  BBBDBHaar™,  or  Lime-Xagntgia-Awiscurnet 

Q,  OuriBOniz,  oi  Lime-  Chrom'gameL 

EzceptiDg  the  last,  these  subdi  visions  blend  with  one  another  more  or  less  completclj  thNDgb 
Tarieties  containing  ooraliinatioES  of  the  protoiyd  bases,  and  also  of  the  sesquioijd  baae^.  T^ 
foUoniog  ere  their  charaoten.  Uost  of  the  various  names  enumerated  below  under  eacQi  diriaico, 
making  the  synonym;,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A.  Linte-Aluminagantet ;  GBOsauLABlTB.  (Kanolstein  {^Cinnamon  Stone]  fr.  Oeylon  [tp^ 
placed  near  Ziroon]  HVn.,  1SIJ3,  Ludwig's  Worn.,  ii.  209,  IHOl ;  Essooite  [bd,!  fi,TT.  PlerrM 
prec,  IRll ;  Hessomte  Lamh.,  Handb^  433,  18SL :  Kssouite  [rar.  of  Gametf  SauL.  ITO,  li2L 
Bomaaxorit  [!i.  Kimito]  Xordtntkiiild,  Srhw.  J.,  uzL  380.  OrossularilB  [fT.  Wilni  R.,  Sib.]  Wens., 
ia08-9,  Hofm.  Min.,  i.  479,  ISLl ;  Oraoat  Pt^ias,  N.  Nord.  Beyt  St.  Pet.,  1793,-  Witult  pt.  CyO- 
oitj  Severgin.  Q-renat  du  ohauz.  ou  Qrossnlairo,  Bead.,  'iSl,  1S21.I  A  sUimte  nainljof  olununs 
andlime;  formula  mostly  (^Ca'+l^tl)*  SI'=3i]iDa 40-1,  alumma  22'7,  liiiie37'2  =  iao.  But  some 
lime  often  replaced  by  protoiyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  Oolcr 
(a)  white :  (b)  pale  green ;  (c)  amber-  and  honey-yellow ;  ( tt)  wine-yellow,  brownish-yellow,  cinna- 
mon-brown ;  rarely  (e)  emerald-greeu  from  the  presence  of  uhromium.     G.=:<'4— ^■7G. 

The  original  tratmbtrift  (lailuUg)  included  the  pale  green  fh>m  Siberia,  and  was  to  named  bt)m 
the  botanical  name  for  the  gooseberry;  Q  =3'12— 3'73.  Oinnamotnlone,  oi  axmUe,  included  i 
QDnamon-colored  Taiiety  from  Ceylon,  there  celled  hyadnOt ;  bnt  under  thia  name  the  yellow 
fcinda  are  uinsUy  included.     SuaimU  is  an  amber-colored  kind  from  Ala,  Piedmont    SotiwnMmk 
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Pale  green,  yellowish,  and  yellow-brown  garnets  are  no  ^  inrariably  grossulante ;  some  (indud* 
Ing  topazolke)  belong  to  the  group  of  Irongamet,  or  Andradlto  (p.  2tf8). 

Analyses  :  1,  Croft  (G.  Rose,  Beis.  Ural,  a  132) ;  2,  T.  Wachtmeister  (Ale  H.  Stodch^  1823) ;  3 
T.  &  Hunt  (Bepu  O  Oan^  1847,  447,  and  also  1868,  496) ;  4^  N.  y.  Ivanoff  (Koksch.  Min.  Russl 
UL  79);  6,  Wachtmeister  (L  o.) ;  6,  Karsten  (Earst  Arch.  Min.,  ir.  388) ;  7,  Klaproth  (Beitr.,  iv. 
819,  ▼.  138) ;  8,  Arfyedson  (Ak.  H.  Stockh.,  1822,  87) ;  9,  0.  Omelin  (Jahresb.,  t.  224) ;  10  Elap- 
roth  (L  c.);  11,  Karsten  (1.  c.);  12,  Kordenskidld  (Schw.  J.,  zzzi  380);  18,  Bichter  (Bex.  Qe& 
Leipeic^  1858,  99) ;  H  ^^^^am  (C.  B.,  ly.  216)  : 


1.  Urals,  white 

2.  Tellemark,  wA. 

3.  Orford,  Oul,  whU$ 

4  Siadianka  B.,  Orosa. 

6.  waui 

6.  " 

7.  " 

8.  Malsjo^ 

9.  Ceylon, 


Si  SI 

86-86  24-19 

89*60  21-20 

88-60  22*71 


Fe     te     itn     &g 


2-00    3-16 
1-60 


0-49 


Ca 

37-lB: 
82-80: 
34-83, 


u 


CVn. 

u 


la     "  " 

11.  SL  Gothard,  *« 

12.  Bomanaovile 

13  Trayersella,  dark  red 
14.  ESh^odahed. 


40*99 
40-66 
38-25 
440 

41-87 
40O1 

38-80 
87-82 
41-21 
39-99 
39-38 


14-90 
20*10 
19-36 
8-5 
20-57 
2300 

21'20 
19*70 
2408 
17-98 
1611 


10-94 
6-00 
7-83 

12-0 
3*98 
3*67 

6-50 
6*95 
7-02 
6-45 
8*65 


0-98 


0-48 
0*50 
«r. 
0-39 


2-40 


0*15    4-15 
0-92 

2-76 

**.       1-00 


98-10  Croft. 

98*25  Wacht. 

j^a  0-47,    t,  fir.,  ig.n. 
1-10=99-80  Hurt 
32*94=100-75  JyanoC 
34-86=100-99  Wacht      • 
31*75=99*58  Karsten. 
83-5=98  Klaproth. 
83*94=100*70  Arfred. 
30-57,    &    0-69,   ign.  0*83= 
98*17  Gmelia 
81-25=97-75  Klaproth. 
31*35=99*12  Karsten. 
24*76,  ign.  &  loss  1*98=100  N. 
32-70=99-88  Bichter. 
36*04,  ign.  0-81=101*49  P. 


In  anaL  8,  G. =3*522- 3*536 -,  anal  4,  G.=3'427. 

B.  MagneaiorAkiminagarnei;  PntOFE.  (Carbunculi  Carchedonii  in  Boemorum  agris  Agrie,, 
Fosa.,  272,  1546.  Bohemian  Garnet.  .  Bohmischer  Granat  (as  a  distinct  ap.)  Warn.,  Bergnu  J., 
424,  1789;  Klapr.,  L  16,  il  21.  Pyrop  Wem.,  1800,  Ludw.  Wern.,  L  48, 1808.  Karfunkel  Ghrrrk, 
£8<»rbouele  pt  iV.)  A  silicate  of  alumina,  with  yarious  protozyd  bases,  among  which  magnesia 
predominateB  much  in  atomic  proportions,  while  in  small  proportion  in  other  garnet,  or  absent 
Formula  (i  (Mg,  Oa,  ^e,  ftn)'+i  Si)*  Si*.  The  original  pyrope  is  the  kind  containing  chrome.  In 
the  analysis  of  the  Arendal  magnesia-garnet,  Mg :  Oa  :  ^e+]i[n=8  :  1 :  2 ;  and  the  ratio  of  the 
magnesia  to  the  other  protoxyd  bases  is  1  :  I.  In  Moberg's  analysis  of  the  chromiferous  pyrope, 
which  is  considered  the  best,  jSlg :  Ca  :  ^e  +  An  :  Cr=8  :  0'76  :  1*33  :  0*57  ;  and  Ag :  Ca+J^e 
+  Mn+Cr=l  :  087.    G.=8-7— 3-72,  Breith.;  8*78,  Mohs;  3738  (anaL  18),  Genth. 

Analyses:  16,  Waditmeister  (1.  c.);  16,  Kobell  (Kastn.  Arch.  Nat,  y.  165,  yiiL  447,  Ix.  344); 
17,  Moberg  (J.  pr.  Ch.,  zliiL  122);  18,  F.  A.  Genth  (Am.  J.  f^,  IL  zodii  196);  19,  Zilliacoi 
(BamnLMin.  CL,  695): 


Si  ^       9e 

15.  Arendal,  biack        42-45  22*47    

16.  Pyrcpe  42-08  2000  1-61 

17.  **  41-35  22*35    — — 

18.  SanU  F^  Jf .  Mez.  42*11  19-35   

19.  Miesmaki,  FinL      41*56  19*84  5*33 


te        An    ftg    Ca 

9-29        6-27  18-43  6*63=100*44  Wacht    G.=3157. 

9-09  SnO'82  10*20  1-99,  Sr  8*01=98-20  KobelL 

9*94        2-59  15-00  6*29,  Or  4*17=100-69  Moberg. 

14-87        0*36  14*01  5*23,  <9r  2*62,  ign.  0*45=99  Genth. 

4*37         2200  4-25,  <Br 0-35,  ign.  1*58=99*28  Z. 


The  name  pyrope  is  from  Tvpuiros,  fire-Uke. 


C  hm^AJwrninagaimet;  AuiANDm.  (Precious  or  Oriental  Gkimet  OrientaUscher  Granat, 
Sirianischer  {ft,  Siriam  in  Pegu)  Granat  Kktpr,,  Beitr.,  IL  22,  1798.  Alamandin  (Alabandicus 
Plin.)  JTor^t,  Tab.,  SO.  69,  1800.  Cosunon  Garnet  pt  Fahlungranat  Bein^  Lohthr.)  A  silicate 
mainly  of  alnmina  aiid  protozyd  of  iron;  formula  (i  j^e'-hi  ^f  Si'=SiUca  36*1,  alumina  20*6, 
protoxyd  of  iron  48*H=100;  or  jjiln  may  replace  some  of  the  :^e,  and  l^e  part  of  tlie  iStL  Color 
fine  deep-red  and  transparent^  and  then  eeX^preeUnugcumU;  also  brownish-red,  and  translucent 
3r  subtranslucent,  common  gamd;  blaok,  and  then  referred  to  yar.  mekmHe,  Part  of  common 
garrui  belongs  to  the  AndradUe  group,  or  is  irongamet  The  Alabandio  oarbundes  of  Pliny  were 
•0  called  beoiuse  cu « and  polished  at  Alabanda.  Hence  the  name  almandine,  now  in  use.  Pliny 
describes  yessels  ol  the  capacity  of  a  pint,  formed  from  carbuncles,  "  non  elaros  ao  plerumqun 
Bordidos  ao  semper  fblgoris  horridi,'*  deyoid  of  lustre  and  beauty  of  oolor,  which  probably  were 
large  common  garnets  of  the  latter  kind. 

Analyses:  20^  Hiainger  (Sdiw.  J.,  xzL  258);  21,  22,  Kobell  (ib.,  Iziy.  283);  23-25.  Karstea 
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(1  a);  26-28,  Wachtmeister  (L  c);  29,  Zlaprott  {Bdtr^  n.  23.  ▼.  181  ;  30,  W.  Wachtmeislci 
(Jahresb.,  zzr.  364);  81,  Bahr  (ih.) ;  82,  Besnard  (Jahresb.,  1849,  745) :  33,  34^  Mallei  I  J.  6.  8ci 
DabL,  Bamm.  &th  SoppL,  126);  36,  W.  J.  Tajlor  (Am.  J.  ScL,  IL  xix.  20);  36,  a  A.  KaribaniL 
(ibi);  37,  Ejernir  (J.  pr.  Ck,  Ixr.  192);  38,  89,  T.  Wad&tmeiater  (L  a);  40,  Mc^eig  (J.  pr.  Ou 
zlni.  122);  41«  Puteer  (Bamm.  Min.  (}b.,  696): 


ft       21 


Pe 


^e 


An     &g     Ca 


=100-80  Hisiiig. 

6-76=100H>4  KobeD. 

=100*34  KobdL 

3-28=99*10  Kanten. 
0-36=97*34  KanteoL 
3-51=99*20  Karatftp. 

=101-17  Wacbt 

1^7=101-79  WachL 
6^8=101-20  WmebL 

=96*68  Klapr. 

2  68=98-34  Wachi. 
0-90=100-28  Bahr. 

=102-19  BeflBL 

=98-73  IfaOet. 

1-68=99-76  MaUeL 
1-38=100-17  Taylor. 
l-88=99-34  Kurlbum. 
0*89=98-23  I^jeralll 
1-60=  lOu-33  WachtoL 
4-98=99-^6  Wachtmeiat 
0'60=10210  Moberg. 
4-81=96-79  Putzar. 

In  anal  26,  6.=4-2S6;  anaL  27,  3iM);  anal.  33,  4*196;  anal  88,  4188;  udmL  39,  4*048;  anal 
40,  3-86. 


20.  F^hm,  Ahfumd, 

39-66 

19-66 

89-68 

1-80 

21.  zakrUuO,  6n. 

39*12 

21-08 

6-00     27-28 

0-80 

22.  Hnngaiy,  |»ra& 

40-66 

20-61 

6-00    32-70 

1-47 

— 

23.  TSIterthal,    <« 

39-62 

19-80 

34-05 

0-86 

2-00 

24.  Ohlapian 

87-16 

18-08 

81-30 

0-30  10-16 

26.  Greenland 

89-86 

20-60 

24-85 

0*46 

9-98 

36.  Eagao^daHrdd 

40*60 

19-96 

33-93 

6-69 



27.  N.  York 

42-51 

19-16 

33-67 

6^9 

.-^ 

28»  Norway 

6211 

18^>4 

28-64 

1-74 

-_ 

29.  Oriental 

36-76 

27-26 

82-88 

0-26 

30.  Garpenbeig 

39-42 

20-27 

24*82 

7-61 

3-69 

31.  Brena,  Weatm. 

37-16 

19-80 

87-66 

3-19 

2-03 

32.  Albenireit,  JmK-r. 

38-76 

21*00 

82*06 

6-43 

8-96 

88.  Wk^ow,  Mock 

86-77 

19-86 

88*07 

6-04 

34.  KiIKne7«  hrmm 

37-80 

21*13 

84*83 



4*46 

36.  Tonken,  N.  Y.,  ^ 

38-32 

21*49 

30*23 

2-46 

6-29 

36u  Delaware  Oo^  Pa^  *|k 

40-16 

20-77 

26-66 

1-86 

8-08 

37.  OraTitza 

37*62 

20-01 

36-02 

1-29 

2-61 

38.  HaDandsaoflidMfvrf 

41-00 

20-10 

28-81 

2*88 

6-04 

39.             •*                « 

42-00 

21-00 

25-18 

2-37 

4-32 

40.  Abo,  rdlL-lm. 

40-19 

2017 

36-27 

0-99 

4-98 

41.  BrazO,  fiuunve 

37-28 

15-22 

6-73     26*76 

3-40 

3-14 

D.  Manffoneae-Alftminaganui ;  Sposabtitb.  (Granatfonniges  BraonateineiB  (fr.  &pea8ait)  Klapr , 
Beitr.,  ii.  239.  1797=BnnDsteink]esca  (near  (3amei)  KanI,  Tab.,  20^  69,  18Ua  Kanganesao 
Garnet  (fr.  Haddam)  Seyberif  Am.  J.  Sci,  tL  156,  1823.  Mangangranat  Gtrm,  Broddbogranat 
Bef2.  Speeaartine  Bead,  62,  1832.)  Color  dark  hjadnth-red  (fr.  SpeaaartX  sometimes  with  a 
shade  of  Yidet,  to  brownish-red.  G.=8-7— 4*4;  fir.  Speesart  3  6,  Klapr.;  fir.  Haddam  4123,  Sej- 
bert;  fir.  Broddbo  4*575,  d'Ohsson;  fr.  IGask  438,  Lissenko. 

Analyses:  42,  H.  Sejbert  (Am.  J.  ScL,  yi  155,  1823);  43,  BammeUbeig  (J.  pr.  Ch.,  hr  487); 
44,  d*Ohsson  (Sdiw.  J, 
(Beitr.,  ii.  244) : 


4-i.  Haddam,  Gt 

43.  ** 

44.  Broddbo 

45.  Miask 

46.  Spesaart 


Si 

35-83 
36-16 
39-00 
86*80 
36-00 


346);  46,  Liasenko  (KoksdL  Min.  BuaaL,  UL  23o);  4(>,  Klaprotb 


Si 

18-06 
19-76 
14-SU 
17*48 
14*26 


14-93 
11*10 
16-44 
14*32 
14-00 


ftn 

80-96 
3218 
27-90 
30-60 
36-00 


0-22 


Oa 

=99^8  Seyberi. 

0*68=  UK)  Bamm. 

fin  1-00=97-64  D'Obaaoa. 

0-51=99-21  lisaenka 
=98*26  Klaproth. 


In  anaL  42,  Q.=4-128 ;  anaL  43,  4*276 ;  anaL  46,  4*38. 


E.  Lim^'Tnmgarnd ;  AxDiABin.  ((3ommon  (Saniet,  pt  AOodiroite  (from  Drammen  and  Friria- 
gea  Norway)  <PAiidrada^  J.  de  Fhya,  IL  243,  1800,  Scherer's  J.,  ir.  S2.  Blade  (^amet;  Uelantt 
(fr.  Fraacati)  WertL,  1800,  Lodw.  Wem.,  l  48,  64, 1803.  Aplome  A,  Tr.,  ir.  239,  1801.  Kolopho- 
nit  (f^ndroda;  Simon,  GehL  J.,  It.  406,  18o7.  Grenat  refiiuite=Gok>phonite  M^  Conn  1804, 
Lueas,  TabL,  265,  1806;  Pedi-Granat  Kant,  Ttlb^  32,  89,  1808.  TopaxoUte  (fr  Ala)  Awovm,  J. 
de  Pbya.,  bdl  18U6.  Pyreneit  (fr.  Pyrenees)  WenK,  1811-12,  Hoffm.  Min.,  it  373,  1816.  £alk. 
granat  Ben^  Lothr.  Granat  r.  Loogban  Roikof,  Afb.,  UL  329, 1810 ;  Bothoffite  Ara,  N.  StsI.  IGn., 
218,  1819.  Pdlraddphite  (fr.  Franklin,  N.  J.)  ThotiL,  Min.  i,  154,  1^36.  JaUetite  (fr.  ML  Bosa)  Ajh 
John,  J.  G. Soc,  Dublin,  ▼.  1 19.  1853.  Ytteigranat  (fr.  Norway)  Beryemann,  Sits.  (^ea.  Boon.,  July, 
1864.)  Gofers  ▼arkms,  inchiding  wine-,  topaa-,  aid  greeniah-ydlow  (topanlite),  apple-greoi;  brown- 
iah-red,  browniah-yeUow ;  grayiah-green,  dark  green;  brown;  grayish-black,  blMk.  G.=3*«4'-'L 

Named  Andradiie  by  the  anthor  after  the  Pbrtognese  mineralogist,  d'Andrada.  who  deacribe^ 
and  named  the  first  of  the  included  fubrarietiea,  AUodinnte.  The  included  kinda  vary  ao  widel> 
n  color  and  other  respeots  that  no  -ne  of  the  names  in  use  wiU  aerre  for  the  groopc 
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GhemScallj  tLere  an  the  following  subTarieties :  1.  Simple  Lime  IvrmgameL  in  which  Uie  pro- 
tozjdB  are  whotlf  tir  almost  wholl7  lime.  Licludes :  (a)  TopazoUICf  having  the  oolor  and  trans- 
porenq^  of  topaz,  and  alao  sometimes  green ;  although  resembling  essonlte,  Damour  has  shown 
that  it  belongs  hera  (6)  Oolophonite,  a  coarse  granular  kind,  brownish-jellow  to  dark  reddish* 
brown  in  color,  resinous  in  ^tre,  and  usually  with  iridescent  hues ;  named  ajfter  the  resin  colophony 
(c)  MAuute  (named  from  /icAaf,  bfack)^  black,  either  dull  or  lustrous ;  but  all  black  garnet  is  not  hera 
included.  Fyrefkeite  is  grajish-blaok  melanite ;  the  original  afforded  Yauquelin  4  p.  a  of  water, 
and  was  iridescent,  indicating  incipient  alteraUon.  (d)  Dark  green  garnet,  not  distinguishabla 
from  some  allochroite,  except  bj  chemical  trials.  JeBetUe  is  green  garnet,  light  or  dark,  and  jel* 
lowish-green,  from  the  moraine  of  the  Findel  glacier  near  Zermatt^  Mt  Rosa ;  named  alter 
Jellet,  one  of  tiie  describers  of  it 

OaldenUj  a  mineral  from  Hepaul,  India,  Is  said  to  be  nothing  but  massiye  garnet ;  bat  whether 
belonging  to  this  group  or  not  is  not  stated. 

2.  Manffoneaian  LitM'Ironffamet,  (a)  Bofhoffiie.  The  original  aUochroUe  was  a  manganesiav 
irongamet  of  brown  or  reddish-brown  color,  and  of  fine-grained  massiye  structure.  The  Both 
offiU,  fh>m  Longban,  first  anal3rzed  by  Rothoff;  is  similar,  with  the  oolor  yellowish-brown 
to  liver-browiL  Otiier  common  kinds  of  manganesian  irongamet  are  light  and  diurk,  dusky  green 
and  bladr,  and  often  in  crystals.  Thomson's  Fdyaddj^uie  was  a  massiye  brownish-yellow  kind, 
from  Franklin,  N.  J.  (anaL  66,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
containing  stifi  more  manganese. 

(6)  ApSnne  has  its  dodecahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  Hauy 
inferred  that  the  fundamental  form  was  the  cube;  and  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  gave  it  a  name  derived  ftx>m  *awX6of  simple.  Odor  of  the  original  aplome  (of  unknown 
locality)  dark  brown ;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  in  Saxony, 
and  on  the  Lena  in  Sberia. 

3.  TWiferaus  Lim^Irongainiiet ;  THergamet  Contains  several  p.  a  of  yttria  (snaL  75);  G.=8*88, 
Bergemann ;  B.B.  infusible. 

Analyses :  47,  Hiainger  (Jahresb.,  iL  101) ;  48,  Seybert  (Am.  J.  Soi ,  v.  118) ;  49,  Earsten  (I  a) ; 
60,  Bredberg  (Ak.  H.  Stockh.,  1822,  i.  63);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  52-57,  Wacht- 
meiater  (L  c.):  58,  Thomson  (Ann.  Lye  K.  Y.,  iiL  9,  1829);  59,  Yauquelin  (J.  de  Phys,  L  94); 
60,  Klaproth  (Beitr.,  v.  168);  61,  Karsten  (L  a);  62,  Damour  (Llnstitut,  No.  1198,  Dec 
1856);  63,  Ebelmen  (Ann.  d.  M.,  lY.  vii  19) ;  64,  W.  Fisher  (Am.  J.  ScL,  II.  ix.  84) ;  65,  Bahr  (J. 
pr.  Ch.,  liii  312);  66,  Weber  (Ramm.  5th  Suppl.,  193);  67,  Baumann  (ib.);  68,  D.  Forbes  (Edinb. 
K.  Ph.  J.,  II.  iiL);  69,  70,  N.  v.  Ivanof  (Koksch  Min.  RussL,  iii  79);  71,  Tschermak  (Jahresb., 
1860,  766);  12,  £.  K.  Oranqvist  (Koksch.  Min.  Russl.,  iiL  32);  73,  A.  Stromeyer  (Jahresb.  Han- 
over, xiiL  2:t,  1864);  74^  Rose  (Karat  Tab.,  8»);  75,  Bergemann  (^ts.  Ges.  Bonn,  July,  1854); 
76,  Wright  (J.  O.  Soa,  DubUn,  v.  1 19,  Ann.  d.  M.,  Y.  iu.  707) ;  77,  Damour (L  o.) ;  78,  v.  Merz  (Nat 
Ge&  Zurich,  vL) ;  79,  Karavaief  (Koksch.  Min.  RussL,  iiL  34) : 


47. 
48. 
49. 
50. 
51. 
6i. 
53. 
54. 
55. 
56. 
67. 
58. 
59. 
60. 
61. 
64. 
63. 
64. 
ft5. 
66. 
67. 
68. 


Westmanland 
WHlsboro',  Odoph, 
Schwarsenbeig,  ^n. 
Sala 

Thuringla,  brown 
Longban,  yw, 
AJtenau,  Apioma 
Hesselkulla,  bn, 
"  gn, 

Arendal,  hnfL-ltk. 
Yesuvius,  bn, 
Franklin,  N.  J.,  hn, 
FraacaU,  black,  Msl. 


It 
<i 

u 


II 


II 
II 


Si 

37-65 

38*00 

36*85 

36*62 

84*00 

85*10 

35-64 

37-99 

38-13 

40*20 

39*93 

33-72 

34*0 

85*5 

84-60 

85*84 

86*45 

38-85 


Si       9e       te     ftn     lilg      Ca 


Beaujeu 

Franconia,  N.  H.,  Ml 
GustafBberg,  G.=i8-6  37*80 
PtiyaddphiU  34*83 

85-47 
yrMi  (})84-4} 


ii 


31-85 

28-06* 

25-85 

22-18 

27-84 

29-10 

30*00 

28*58 

19*42 

20*50 

10-95 

17-64* 

25*5 

26-0* 

28-15 

28-12 

29-48 

2815 

16*66 

28-73 

28-55 

20-43 


8-35 


4-70 

0-95 

315 
7-08 
8*02 
1*62 
3  30 
4-00 
1-40 
16-70 


0-28 


4-97 


013 
8-82 
5*41 
2  40 


26*74=100-84  Hisinger. 

2900,  fi  0-33=101-89  Seybi 

32-32=99*52  Karsten. 

1-95  3 1-80=  10008  Bredberg. 

30-75,  ]ft,  Cu  4-25  Bpchols. 

26-91,  i  0-98=9917  Wacht 

29*21,  ]&  2-35  Wacht 

80*74=100*59  Wacht 

81-65=99-82  Wacht 

29*48=101-13  Wacht 

31-66=  100*94  Wacht 

25-88,  fi  0-08=101-99  T. 

33*0=98-9  Yauquelin. 

32-5,  fin  0-4=  100-4  Klapr. 

0-65  81*80=99-75  Karsten. 

1*04  82-72,  ti  104=100  Damoor. 

0-06  80*76,  ign.  0*96  Ebelmen. 

32*00=99  Fisher. 

Ir.  30-28=100-02  Bahr. 

1-42  24-05=98*97  Weber. 

218  *26*74=  101-40  Baumann. 

It.  81-38,  ]^a  &  kMS  1*93=100  9 


*  IMUniila«d  M  protcnqrd. 
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Si        S]       9e       J^e     ftn     ftg     Ca 


69.  Schiflclmnsk  Mts.         86*21 
fO.  AchmatOYsk  37*22 

11   Dobschao,  green  38 

72.  Pitkaranto,  bnh.-gtu     37*79 
78.  Arkansas  31*25 

74.  Dnmmeiif  AUochr.       37-00 

75.  Norway,  &&.,  yUrif.      3494 

76.  Mt  Rosa,  /e22efote,  ^  3809 

77.  Zermatt,       "  (ott^e^n.  36-03 

78.  "  "  lighign,  36-24 

79.  BosgoloYsk,  ywK'bfk    35-37 


84*11 

24-81 

28 

21-45 

31-80 

18-50 

3001 

88*41 

3005 

30-58 

31-49 


tr.  —  30-96=100-28  IranoC 

tr,  0-49  81-07=99-63  lyanot 

2  30-=  101  Tschennak. 

0-83     3#78=  1 08-24  Granqvist. 

0-46  33-30,  ft  3-19=100  Strom. 

6-26     8000=96  76  Rose. 

1-09  0-60  26*04,  ^  6-66=99*24  Berga 

28-61=10011  WrighL 

0-64  32-14=100  Damour. 

0-86  82-38=10006  Merz. 

0*29  0-54  32*50=100-72  KarayaieU 


In  anal  52,  G.=3*965;  anal  68,  G.=3*871;  anal  66,  G.=3-665;  anaL  68,  G.=3*64,  finom  tht 
Brevigfiord  wiUi  breyicite ;  auaL  69,  G.=3*798;  anaL  71,  G.=3-72,  in  serpentine;  anal.  73  wu 
made  on  a  mineral  erroneously  called  schorlamlte ;  anaL  75,  G.=3-88,  H.=5 ;  anaL  77,  G.=8'85. 

F.  Lime-Modnesia  Ironffomei;  Bbbdbergitb.  A  variety  from  Sala,  Sweden,  is  here  indnded. 
Formula  (i  6a»-Hi  Ag*)'  Si*+Fe'  8i»=Silica  87*2,  peroxyd  of  iron  331,  magnesia  12*4^  lime  17-3 
=100.  It  corresponds  under  Irongamet  nearly  to  aplome  under  Aluminagamet.  Analysis  by 
Bredberg  (Ak.  U.  Stockh.,  L  63,  1822): 


80.  Sala 


Si  &  l^e  ftg  Ca 

86-78        2*78        25*88        12*44        21*79=99-57 


G.  Lime  Chromegamd;  Oxttaboyitb.  (Uwarowit  Bess.,  Fogg.,  zziy.  388,  1832.)  AsQicata 
>f  lime  and  sesquioxyd  of  chromium.    Formula  (i  Ca* + i  <Br)*  Si'=(Ca*)*  Si'-h€r»  Si*. 

In  the  Ural  variety,  a  fourth  of  the  Oj^d  of  diromium  is  replaced  by  alumina;  that  is,  iltl :  ^ 
=1:8  nearly.  Color  emerald-green,  tf = 7  *5.  G. = 3  *4 1 — 3 '52.  B.B.  infusible ;  with  borax  a 
:lear  chrome-green  glass.  Named  after  the  Russian  minister,  Uvarof.  Analyses:  81,  Komonen 
(Verb.  min.  Ges.  St  Fet,  1841,  55);  82,  Erdmann  (Jahresb.,  zziii.  291,  Ramm.  liin.  Ch.,  697); 
88,  Damour  (L'Institut,  1856,  No.  1198) ;  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 

Ca 

30  34,  a  101 =100-42  K. 
31-63,  Cu  «r.=99*58  E. 
33*32= 98*50  Damour. 
33*20,  fi  0-30=99-63  H. 

*  IndadM  soma  Fe'  O'. 


Si 

SI 

9e 

^ 

^e 

fig 

81.  Bissersk 

37*11 

5-88 

.^mm 

22*54 

2-44 

1-10 

82.        " 

36*98 

6*68 

1*96 

21*84 

1-54 

83.        " 

35*67 

6*26 

23*45» 

— .. 

...^ 

84.  Orford,  Can. 

86-65 

17*60 

6-20 

4*97 

0*81 

Garnet  usually  contains  no  water,  or  only  a  trace  of  it  and  thus  differs  fh>m  the  related 
«docrase.  The  grossularite  from  Wilui  afforded  G.  Magnus  only  0*12  p.  c.;  the  dnnamon-stone 
of  Ala,  0*25—0*84;  the  almandine  of  Slatoust,  none  (Fogg.,  zcvi  847). 

In  jewelry,  the  lighter  clear  garnets  are  often  called  hyacinth.  The  yellowish  is  the  Joetnla  la 
heUa;  a  yellowish  crimson,  the  Cruamaccino;  and  another  very  similar,  VermeiUe,  or  Bifodnth' 
Garnet;  the  red,  with  a  violet  tinge,  BubifUhdu-rocccLj  and  also  Grenai  Syrian  (from  Syriam  in 
Fegu),  and  probably  the  Ameihystizonies  of  Pliny.  The  deep  and  clear  red,  like  Burgondv  wine 
in  shade,  is  the  true  preciotis  garnet^  which  is  either  pyrope  or  almandite.  The  ancient  name 
apQpa^^  meaning  a  burning  coal^  alludes  to  the  internal  fire-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.  The  Latin  name  carbuncuiuSf  from  corbo,  coal,  has  the  same  signifies 
tion. 

Pyr.,  etc — ^Most  varieties  fuse  easily  to  a  light-broi;\'n  or  black  glass;  F.=3  in  almandite, 

dpessartite,  grossularite,  and  allochroite ;  8*5  in  pyrope ;  but  ouvarovite,  the  chrome-garnet  fh>m 

Cianada  (No.  84  included),  is  almost  infusible,  F.=6.    Allochroite  and  almandite  fhse  to  a  mag- 

-  »«^c  globule.    Reactions  with  the  fluxes  vary  with  the  bases.    Almost  all  kinds  react  for  iron ; 

ng  manganese  reaction  in  spessartite,  and  less  marked  in  other  varieties;  a  dirominm  leao- 

in  ouvarovite,  and  in  most  pyrope.    Some  varieties  are  partially  decomposed  by  adds ;  all 

}t  ouvarovite  are  after  ignition  decomposed  by  muriatic  add,  and  generally  with  separation 

iatinous  silica.    Decomposed  on  fusion  with  alkaline  carbonates. 

brownish-red  Arendal  garnet,  having  G.= 4-058,  was  reduced  by  heating  to  G. =4*046,  and 

'ision  to  8-596—8-204^  Church;  and  a  Ceylon  essonlte,  having  G.=8*660,  had  G.=3'68) 

heating  to  indpient  fusion,  Church. 

M^—^Oarnet  crystals  are  very  oonmion  in  mica  schist,  gneiss,  syenitic  gnelM  and  homblaiida 
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•nd  Jilorite  flchist;  they  occur  often,  also,  in  granite,  syonitoy  cryataSicc  limestone,  lometimM 
-n  scrpentino,  and  oocasionally  in  trap  and  yolcanic  tufa  and  lava. 

Oamet  is  sometiniea  found  in  the  masaive  foru  as  a  prominent  constituent  of  a  rock.  A  white 
variety  (lim^^luminagamet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  al 
Orford  in  Canada,  having  G.=3*ft2 — 8*53.  A  similar  ffameirfelaUe  ezists  in  Bayreuth  in 
Bavaria.  At  St  Fran9oi8  in  Canada  there  is  a  yellowish-wyte  and  greeniah-white  garnet  rock, 
consisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  8.  Hunt,  of 
57*72  of  the  former  to  40*71  of  the  latter,  having  G.= 3*83,  and  affording  on  analysis,  Si  44*85, 
^1 10-76,  S'e  3*20,  %  5*24,  Oa  34*38,  ign.  1-10=99*53  (Bep^  C  Can.,  1863,  496).  Eclogyte ia  a 
gafnet-e^phatidef  consisting  of  a  massive  reddish  garnet  and  grass-green  amaragdite  or  omphadte. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  localities  of  garnet  have  heen  mentioned  in  the  preceding  pages,  nnder  the  head 

of  ocmipogUion  and  varieHea,    The  best  dnnamumrsiiime  comes  flrom  Ceylon,  in  gneiss ;  Mal^jo  in 

Wennhmd,  in  crystalline  limestone ;  on  the  Mnssa-Alp  in  Piedmont,  with  dinodhlore  and  diopeide, 

where  the  crystals  present  the  planes  I,  2-2,  »-2,  f ,  3-f ,  0,  1 ;  at  Mittaghom,  in  Switsserland,  with 

the  same  minerals,  nddiah-brown  in  color,  and  having  sometimes  the  planes  »-2  and  f  with  /  and 

2-2  ;  pale  isaheUa-yellow  at  Auerbadi,  with  the  phines  2-2,  /,  8*|,  i-2,  f-f ;  a  brownish  variety 

{romanzovUe)  at  Kimito  in  Finland  A  honey-yellow  garnet  in  oetahidroni  oocura  in  Elba.  Grossu- 

larite  of  pale  greenish  color,  oomee  from  £e  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 

idocrase,  and  firom  Cziklowa,  in  the  Bannat ;  in  white  or  colorless  crystals  io  Tellemark,  in  Norway, 

and  the  Schischimsk^la  Qoia,  in  the  Ural;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 

Van  Diemen's  lAod.    Emerald-green  crystals  ara  found  at  Dobschau  in  Hungary.     AbnandUB  or 

predona  garnet  comes  Id  fine  crystfds  fVom  Ceylon,  Pegu,  Brasil,  and  Greenland.    Common 

garnet  is  found  in  dodecahedrons  3  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 

Kongsberg  in  Norway,  and  the  ZiUerthal.     AQochraUej  an  apple-green  and  yellowish  variety,  of 

different  shades,  oocura  at  Zermatt  in  Yalais,  in  geodes  of  crystals  in  chlorite  schist ;  briUiant 

black  crystals  (mdanite)  and  also  brown,  at  Vesuvius  on  Somma ;  and  in  a  volcanic  tufa  at  Fras- 

cati  near  Borne ;  peak  Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyrenees  {Pyren^ 

ik).    Aplome  occora  in  yellowish  and  brownish-green  crystals  at  Schwanenberg  in  Saxony,  and 

on  the  bordere  of  the  Lena  in  Siberia.     Spesaariiie  at  Spessart  near  Aschaffenburg  in  Bavaria ; 

in  the  white  feldspar  of  the  granite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  Vilato  near 

Ghanteloube,  Haute-Yienne ;  at  Broddbo,  near  Fahlun,  in  Sweden ;  in  a  porphyritic  trap,  near 

llefeld  in  the  Hans.    Pyrope  oocura  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronita, 

Trziblita,  and  Podsedlits,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 

at  Zoblitz  in  Saxony,  and  the  valley  of  Krema  in  Bohemia,  in  a  serpentine  rock.     Ouvcuwite 

is  found  at  Seranovskaja  near  Bissenk,  in  the  vicinity  of  Kyschtimsk,  Urals,  lining  cavities  or 

fissures  In  chromic  iron ;  at  Haule,  in  Rupshu,  on  chromite.  . 

Near  Cauterets,  the  Hautes-Pyrenees,  large  crystals  of  brown  garnet  have  a  nucleus,  easHy 
separable,  of  dull  green  crystallized  idocrase ;  the  containing  rook  is  a  compact  gray  limestone. 

in  N.  America,  in  Mainey  beautiful  yellow  crystals  or  cinnamon-stone  (with  idocrase)  at  Par- 
Bonsfield,  Phippsburg,  and  Rumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yellow  garnet  in  Maine  ;  in  mica  slate  near  the  bridge  at  Windham,  with  staurotide  ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl ;  in  large  reddish-brown  crystals  at  Buckfleld,  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  K  Hamp,^ 
at  Hanover,  small  dear  crystals  in  syenitic  gneiss ;  blood-red  dodecahedrons  at  Franconia,  in  geodes 
in  massive  garnet,  with  aJcite  and  magnetic  iron ;  at  Haverhill,  in  chlorite,  some  li  in. ;  at  War- 
ren, beautifhl  dnnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
elite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  staurolite ;  at  Grafton,  i  to 

1  ixL  in  diameter.  In  Vtrmont^  at  New  Fane,  large  crystals  in  chlorite  slate :  also  at  Cabot  and 
Cavendish.  In  ifom.,  at  Carlisle,  geodes  of  transparent  cinnamon-brown  crystals  similar  to  figure 
14,  with  scapolite  in  limestone;  at  Boxborough,  similar  but  less  remarkable  specimens;  also  in 
gneiss  at  Brookfield  and  Brimfleld ;  massive  with  epidote  at  Newbury,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cummington  kyanite,  and  at  the  beryl  locality  of  Barre.  In  Conn.^  trapezo- 
hedrona,  ^1  in.,  in  mica  slate,  at  Reading  and  Monroe ;  at  Haddam,  ib.  of  manganesian  garoet,  often 

2  iu.  through,  with  chrysoberyl;  at  Middlctown  feldspar  quarry,  with  octahedral  faces  (Shepard);  at 
Ljrme,  large  blackish-brown  crystals  in  limestone.  In  K  York^  in  mica  slate,  in  Dover,  Duchess  Co., 
•.mall;  at  Roger's  Rock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
colon,  abundant ;  brown  crystals  at  Crown  Point,  Essex  Co. ;  colophonite  as  a  large  vein  in 
gneiss  at  WUlaboro,  Essex  Co.,  with  wollastonite  and  green  coocolite,  and  also  at  Lewis,  10  m. 
south  of  Keeseville;  in  Middletown,  Delaware  Co.,  large  brown  cryst. ;  a  cinnamon  variety,  crys- 
tallized and  massive,  at  Amity;  on  the  Croton  aqueduct,  near  Toilers,  in  small  rounded  crystals, 
and  a  beautiful  massive  variety — the  latter,  when  polished,  forms  a  beautiful  gem.  In  N.  Jersey^ 
at  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets ;  also  near  the  Franklin 
(hrnaoe.  In  Peitn.,  in  Chester  Co.,  at  Pennsbury,  fine  dark  brown  crystals  vnth  polished  faces,  ia 
granite;  near  Knanertown,  at  Keims'  mine,  in  handsome  lustrous  crystals ,  at  Cheater,  brown; 
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in  Concord,  on  Green's  Creek,  resembling  pjTope ;  in  Leiperville,  red ;  at  Mineral  Hill,  flne-brovm, 
at  Warren,  black.  In  Dtktiwarej  cinnamou-Btone  in  trapezohedrons,  at  Dickson's  quarry,  7  m. 
from  Wilnung^n.  Also  at  Knife  rapids  on  the  Mississippi  In  CahfomiOj  green  with  copper 
ore,  Hope  Valley,  El  Dorado  Ca,  on  Rogers'  cdaim ;  also  with  copper  ore  in  Los  Angeles  Co^  1x2 
Mt  Meadows ;  ouvarovite,  in  crystals  on  chromite.  at  New  Idria ;  in  Alaska^  in  large  tTapexdie- 
drons,  near  Stickeen  river;  pyrope,  near  Santa  F6,  New  Mexico. 

In  Cancukif  at  Marmora,  dark-red ;  at  Grenville,  a  cinnamon-stone ;  an  emerald-g^reen  chrome- 
garnet,  containing  6  to  *?  p.  a  of  ozyd  of  chrome,  in  Orford,  Canada,  in  granular  masses  and  druses 
of  minute  transparent  dodeoahedral  crystals,  with  millerite  and  caldte  (anaL  82);  and  in  tbc 
same  vicinity  large  cinnamon-red  and  yellowish  ciystala  of  garnet  along  with  pyroxene. 

The  cinnamon-stoue  from  Ceylon  (called  hyacinth)  and  the  precious  garnet  are  used  as  genos 
when  large,  finely  colored,  and  transparent  The  stone  is  cut  quite  thin,  on  account  of  the  &pth 
of  color,  with  a  pavilion  cut  below,  and  a  broad  table  above  bordered  with  small  facets.  An 
octagonal  garnet  measuring  8|  lines  by  6^  has  sold  for  near  $700.  Pulverised  garnet  is  some- 
timps  employed  as  a  substitute  for  emery. 

Alt-— Garnets  containing  protoxyd  of  iron  often  become  rusty  and  disintegrated  through  the 
oxydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limonite^  mofpuHt^ 
or  hematite.  The  action  of  waters  containing  traces  of  carbonic  acid  and  carbonates  and  ai1i(«t<Mi 
in  solution,  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  at  diJETereut  limes  a 
loss,  or  alteration,  of  bases,  or  by  a  Kirther  change  and  the  addition  of  water,  deaJtUe^  serpenUne^ 
chlorite.  The  lime  in  the  lime  garnets  may  be  taken  up  by  the  carbonic  add  of  the  waters ;  and 
if  magnesia  is  combined  with  £e  carbonic  acid  (forming  a  bicarbonate),  it  may  take  the  plaoe  of 
the  lime,  and  thus  give  rise  to  a  aerpentine  or  steaiUe  pseudomorph,  or  to  a  chiorUej  if  the  iron  partly 
remains.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  rare. 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischo^  since  part  of  the  bases  are 
often  lost  through  indpient  change.    Quartz  also  occurs  with  the  form  of  garnet 

Tro1]6  Wachtmeister  found  in  a  crystallized^  reddish-brown  garnet,  having  G.=3*85],  from 
Klemetsaune  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral,  Si  52*11,  3il  18  03, 
^e  23*54,  Mn  1*74,  C^a  5'77=:101'19,  in  which  there  is  a  deficiency  of  bases,  or  what  is  equivalent, 
an  excess  of  silica,  the  oxygen  ratio  of  ba^s  and  silica  being  1 :  1*7,  instead  of  1 :  1.  Schill  found 
in  a  melanitc  fVom  Eaiserstuhl,  §i  45*80,  £l  11-00,  Fe  12*33,  Ca  22'10,  Mg  2*00,  ^e  7*16,  liiln  O'70 
=101  '09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*34.  Sthamor  obtained  for  a  massive 
garnet  of  a  dark  grayish-green  color,  fh>m  Miask,  having  a  serpentine-like  nudeus,  Si  46  11,  SA 
12-09,  I'e  1319,  Ca  20*33,  llfg  7*36=99*08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1:  1*3. 

Pyropo  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  peeudomorph  after  garnet, 
from  Schwarzenberg  in  Saxony,  afforded  Kersten  Si  34*24,  Mg  88*28,  ^e  3*38,  Jiln  0*41,  ^a  0-35, 
£[  with  some  bitumen  10*(;2,  magnetic  iron  17*50=99*78=82*28  serpentine  and  17*50  magnetic 
iron. 

Some  garnets  effervesce  with  adds,  fVom  the  presence  of  carbonate  of  lime,  wliich  they  have  re- 
ceived probably  through  the  action  of  waters  holding  carbonic  add  or  bicarbonates  in  solution,  as, 
for  example,  a  black  garnet  from  Arendal,  Norway,  which  contains  both  calcite  and  epidote ;  and 
crystals  from  Tvedestrand,  which  are  wholly  caldte  within,  there  being  but  a  thin  crust  of 
garnet. 

Artil — Melanite  garnets  have  been  obtamed  in  a  porous  glass  proceeding  from  the  fusion  of 
idocrase  (Elaproth),  and  also  of  a  melanite  fh>m  Frascati  (v.  Kobell).  Miller  mentions  the  occur- 
rence of  garnet  in  crystals  as  a  furnace  product  Daubree  and  Studer  state  that  crystals  of  garnet 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  has  also  obtained  garnets  arti- 
fldaUy  (Ann.  Ch.  Phys.,  Ixii.  219). 

TBnoMiTX  of  Weibye,  a  hydrous  spedes,  is  probably  related  In  composition,  as  it  is  in  form,  to 
garnet  and  helvin ;  it  appears  to  give,  although  a  sesquiosgrd  silicate,  the  garnet  oxygen  ratio  1:1. 
See  description  under  Htdboub  Sixjoateb. 


272.  ZIROON.  Avyic^ptom  (=Lyncurium)?  Theophr.  [Pliny  knew  of  no  stone  of  the  name  I^yn- 
curium,  xxxvL  13.]  CTirysolithos  ?  pt,  P/m.,  xxxviL  42 ;  Melidirysos?  ib.,  45;  Crateritis  7  ih, 
56.  Not  Chrysolithos  ((Tenunarii  hodie  etiam  Hyadnthum  vocant)  Germ.  Jacinth,  Agrie,,  Few., 
205,  Interpr.,  464,  1546.  Not  Hyadnthus  WalLy  121,  1747.  Jargon  (in  note  admowledgiQg 
Ignorance  of  it)  Ororut,  42,  1758.  Jargon,  Topazius  pt  (dams  hyalinus,  var./).  WdULt  240, 
1772.  Grenat  i  prisme  quadrilat^re,  eta,  Hyadnte  (fir.  Bxpailly)  Faujas^  Viv.,  187,  and  Brrata, 
1772.    Hyaemt^  pt  (var.  1 ;  angles  and  figs,  given)  [rest  Idocrase,  Meionite,  Harmotomel  A 
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Lbk,  Crista  17Ta,  U.  nS3 ;  Diamant  brut,  oa  Jargon  de  Ce^lBii,  ib^  iL  239,  1T83.  Zircon  (ft 
Oej]oD)W«n^  17S3;  Kartltn,  Lempe  Hae.,lr.99,17BT.  Ziroon (a Silicate  of  ZTHCONTA)  Klapr^ 
ScbriltHaLFr.  BerL,U:.118S,  Beitr.,L  203.  Zirconite.  OatninitSm'A.,Uib^  18S0,  Cbar.,  1S32. 
OilTptolite  Shtp^  Am.  J.  SOL,  11.  xlL  £10,  1SS1.  Bngelbardit  B.  v.  Sbfmarm,  Kakscb.  Uin 
BunL,liL  160,  ISBS. 

Tetra^nal.    0  A  I-t=147°  22' ;  o=0-640373.   Observed  planes :  O  very 
rare;  pnsniB  /,  i-i ;  octahedral  1,  2,  3,  l-»;  zirconoid,  3-3,  4-4,  5-5. 

7M=133*'10'  wAl=118°  20'  1  Al,  pjr.,=123''  19J' 

/A  3=151    5*  t-tAl-»=122   38  lAl,  baB.,=  84    19} 

Za8=159   48i  MA3-3=148  16}  l-iAl-»,  pyr.,=135    10 

/Al-»=112   25  mA44=155   8  lAl-i=151   39^ 

Faces  of  pyramids  Bometimee  convex.   Cleavage :  /  imperfect,  1  less  di» 
tiDct.    Also  in  irregular  forma  and  grains. 


Got.  of  Tomsk.    , 


OmL 


BBuslpe. 


H.=7-5.  G.=4-05— 4-75.  Lustre  adamantine.  ColorlesB,  pale  yellow- 
ish,  grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  nn- 
eolored.  Transparent  to  subtranalucent  and  opaque.  Fracture  conehoidal, 
brilliant.     Doable  refraction  strong,  positive. 

Tw^JThi  oolwIeM  BBd  jBllowWi  or  tmoky  rircons  of  Oeylon  haVB  Itow  been  long  csUea  ia,^^ 
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!a  jewelry,  in  allusion  to  the  fact  that  while  resembling  the  diamond  in  lustre,  they  were  oooipUB 
li  fely  worthle&s ;  and  thence  came  the  name  zircon.    The  brownish,  orange,  and  reddish  kind* 

were  called  distinctively  hyacinths — ^a  name  applied  also  in  jewelrj 
to  some  topaz  and  light  colored  garnet.  Crystals  like  fig.  254  an 
the  engelhardile  of  Russia  The  crystals  flrom  FredericksTim. 
analyzed  by  Berlin  (anaL  6),  were  by  mistake  called  EnhnoMniit. 
Minute  dark  brown  and  greenish-brown  crystals  from  the  cIitjs^^ 
beryl  locality  at  Haddam,  Ct.,  are  the  ccUyptoUte  of  Shepard,  probably 
an  altered  variety,  like  ostranite,  malacone.  etc.  (see  beyond).  Fig 
257  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N.  Y., 
which  is  chesnut-brown  about  some  of  the  angles  (as  marked  by  dot- 
ted lines),  and  the  rest  grayish-white ;  others  from  the  region  have 
stripes  of  color  parallel  to  the  edges  of  3-3 ;  the  planes  3-3  and  3  are  in 
part  wanting. 

For  crystals  from  Stockholm   G.=4'072— 4222,   Svanberig;    fr 
Ilmen  Mts.,  4  699,  4-610,  id.;  fr.  Ceylon, 4*681,  id.;  4-721,  Oowry:, 
Tnhnahnrir  V  V  ^^*  Fredericksvam,  4'2,  Berhn;  from  Duncombe  Co.,  N.  C,   4-607, 

joansDurg,  «.  i.  Chandler;  fr.  Litchfield, Me.,  4*7,  Gibbs;  fr.— ?  4-615-4-71, Henne- 

berg;  fr. Gjenville,  Canada,  4-625— 4*602,  T.  a  Hunt;  fr.  Reading,  Pa.,  4-695,  WetherOL 

The  crystals  have  but  slight  variations  in  angle.  Kokscharof  deduced  (Mln.  RussL,  iii.  1 89, 
198)  for  the  Ural  crystals  1  a  1=123"  19'  84"  and  SA"  19'  46";  which  agree  very  closely  with 
his  measurements  (123°  20'  21")  and  those  for  the  mineral  by  Kupffer  (Preisschrifl,  etc.),  who 
obtained  123'  20'  8".  For  the  engelhardite  Kokscharof  obtained  Si"  21' 45".  H.  Dauber  found 
for  crystals  from  Miask  123*'  20'  18"  (Pogg..  cvii.  276,  1859):  from  five  from  Pfitschthal,  123' 
20'  46  ';  from  three  crystals  fr.  Fredericksvam,  123''  2o'  3H ';  from  a  Ceylon  crystal,  123"  19'  5o". 
Oomp.— 5ir  Si=Silica  33,  zirconia  67=100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Van- 
quelm  (Hauy's  Min.,  1801);  3,  BerzeliuB  (Ak.  H.  Stockh.,  1824);  4,  Wackernagel  (Ramm.  Min. 
Ch.,  890);  6,  BerUn  (Pogg.,  IxxxviiL  162);  6,  Henneberg  (.T.  pr.  Ch.,  mviii.  608);  7,  Vanuxem 
(J.  Ac.  Philad.,  iii.  69);  8,  C.  F.  Chandler  (Am.  J.  Scl,  II.  xxiv.  131);  9,  W.  aibbs  (Pogg.,  Ixxi 
659);  10.  WetheriU  (Trans.  Am.  PhU.  Soa  PhUad.,  z.  346,  Am.  J.  ScL,  zv.  443) ;  11,  T.  S.  Hunt 
(Am.  J.  Sci.,ILziL214): 


Si 


2r 


9e 


Ca 


& 


1.  Ceylon 

32-6 

64-6 

1-6 

=98-5  Klaproth. 

2.      "        Syacinih 

32-0 

64-6 

2-0 

=98*6  Vauquelin. 

8.  Expailly 

88-48 

67-16 

— 

— 

=100-64  Berzeliua. 

4.  Fredericksvam 

84-56 

66-76 

(r. 

=101-82  WackemageL 

6.            " 

83-43 

66-97 

0-70 

.—^ 

=  100-10  BerUn. 

6.            ? 

8X-85 

64-81 

1-65 

0-88 

=101*09  Henneberg. 

7.  Buncombe  CJo.,  N.  C. 

3208 

67-07 

.^- 



=99*15  Vanuxem. 

Q,          *^           '*         '< 

88-70 

65-30 

0-67 

0*41=100-08  Chandler. 

9.  litdiflold,  Me. 

36*26 

63-38 

0-79 

f  undec.  0*36=99*74  Gibbs 

10.  Reading,  Pa. 

3407 

63-60 

2-02 

0*50=100-09  WetheriU. 

11.  Grenville,  brown 

88-7 

67-8 

— =101*0  Hunt. 

Klaproth  discovered  the  earth  zirconia  in  this  species  m  1789  (Beitr.,  L  208). 

P3rr.,  eta — Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  oolorless,  while 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  Aiaed  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  gives  Um 
orauge  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  by 
acids  except  in  fine  powder  with  concentrated  sulphuric  add.  Decomposed  by  fusion  with 
alkaline  carbonates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4-183,  after  heating  to  redness,  4-534,  Damour ;  Dut  for 
some  zircons  no  change,  according  to  Church;  trials,  before  and  after,  of  the  Henderson  Co, 
4-575,  4-540;  another,  ib.,  4-666,  4*666;  the  ExpaiUy,  4*863,  4*861;  the  Fredericksv&m,  4*489, 
4-638.    A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow.  Church. 

Obs. — Occurs  in  crystalline  rocks,  especially  granular  limestone,  diloritic  and  other  schista; 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Ztroon^eniie  is  a  coarse  syenitic  rock,  containing  ciystals  of  zircon,  with  oligodase,  ngirine^ 
elnohte,  epidote.  Crystals  are  common  in  most  auriferous  sands  (p.  6).  Sometimes  found  in  nA- 
canic  rocks. 

Found  in  alluvial  sands  in  Ceylon ;  in  the  gold  regions  of  the  Ural,  near  Miask,  Beresovak, 
Kewjansk,  etc. ;  at  Laurvig  and  Hakedal  in  Norway ;  at  Arendal  m  Norway,  in  the  iron-miuei . 
at  Fredericksvam,  in  siroon-syenite ;  at  Ohiapian  in  Transylvania;  at  Klin  in  Bohfimia;  Seboiti 
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01  Saxoay ;  Ffltschtlial  in  the  Tyrol ,  at  Ezpailly.  near  Le  Pay  in  Franoe ;  in  Anvergne,  in  r6t» 
canic  tola;  at  YeaaTina,  with  ryaoDlite ;  in  Scotland,  at  Scalpay,  Ide  of  Harris ;  at  Strontian  in 
Arg^leahire ;  in  the  anriferooB  sands  of  the  Grog^han  E^inahela  Mtn.,  Ireland ;  in  Greenland ;  at 
Santa  Bosa  in  Antioquia,  N.  Grenada ;  in  the  gold  regions  of  Australia. 

In  N«  America,  in  Maine,  at  Litchfield ;  at  Mt  Mica  in  Paris ;  Greenwood :  Hehron.  In  Fer* 
numif  at  Middlebnry.  In  Conn,,  at  Norwich,  with  sillimanite,  rare ;  at  Haddam  (calyptolite)  in 
minute  crystals.  In  N.  York,  at  Hall's  mine  in  Moriah,  Essex  Co.,  cinnamon-red,  in  a  yein 
of  quartz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  sphene,  in 
cryptals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  crys- 
tals abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  1|  in.  in  length;  in  War* 
wick,  at  the  southern  iMise  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  dove* 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in.  long, 
with  sphene  and  scapolite,  but  rare :  in  St  Lawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  ot  the  crystals  1|  in.  long  and  \  in.  wide,  and  occasion- 
ally containing  a  nucleus  of  car'oonate  of  lime;  also  at  Rossie  (form  i^  1,  8);  at  Johnsburg,  in 
Warren  Co.  In  N,  Jersey,  at  Frankliu ;  at  Trenton  in  gneiss.  In  Penn.^  near  Beading,  in  large 
cryst^  in  magnetic  iron  ore ;  at  Easton,  in  taloose  slate.  In  N,  Car,,  in  Buncombe  Co.,  on  the 
road  from  the  Saluda  Gap  to  Asheville,  upon  the  first  elevation  alter  passing  Green  river,  crystals 
found  loose  in  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mc- 
Dowell Oa  (C  253).  In  Ca'.ifomia,  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
river,  and  elsewhere.    In  Canada,  at  Grenville ;  St.  Jerome ;  Mille  Isles. 

The  name  Byadnth  was  applied  by  the  ancients  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  from  a  flower  (lily)  so-called  of  this  color.  [In  modem  mineralogy  a  %aein^ 
color  is  reddish-orange  with  a  tinge  of  brown.]  Intagli  of  zircon  are  common  among  ancient  gems, 
and  the  fact  that  the  lyncurium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  the  same  time  electric  on  friction,  and  oflen  amber-colored,  are  the  principal  evidence  that  it 
was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
with  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  Arom  infiltrating 
waters.  AuerbacMte^  maJaoon,  cerakdile,  tachyaphaltUe,  caiyplolite,  cyrtolite,  are  probably  altered 
zircon. 

The  foUowmg  tetragonal  zircon-like  mineralfl  are  probably  altered  zircon.  They  aflford  B.B. 
more  or  less  water: 

272A  MalaCON.  (Malakon  Scheerer,  Pogg.,  Ixii  436,  1845.)  1  A  1=124'*  40'  to  124**  57', 
and  83'  30'.  H.=6-6.  G.=3'9— 4047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
reddish-brown  or  nncolored.  From  Hitteroe  in  Norway ;  and  Chauteloube,  Haute  Yienne,  occur- 
ring in  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named 
from  ftaXuKii^  soft. 

272B.  Ctbtoltts.  (Malaoone,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  Sd.,  zliil  228;  Oyrtolito 
W.  /.  KnowUonj  ib.,  xliv.  224.)  Form  as  in  f  258,  with  the  pyra- 
midal planes  convex.  H.=5— 5*6;  after  ignition  7—7*5,  Cooke.  268 
a. =8*98 —4*04,  Cooke;  3 -8 5,  3*97,  Knowlton.  Lustre  somewhat 
adamantina  Color  brownish-red;  powder  the  same.  From  Bock- 
port,  Mass.,  in  granite,  with  danalite  and  uryophyUite.  Named 
from  fifraij  henL    Fig.  258  from  (jooke. 

• 

A  mineral  found  with  colnmbite  at  Rosendal,  near  Bjorkboda, 
Finland,  has  been  referred  to  adelpholite  of  Nordenskiold  (p.  526), 
but  an  analysis  by  A  K  Nordenskiold  (anaL  7)  shows  that  it  is 
an  alte"ed  zircon,  near  malacon  or  cyrtolite  ((Efv.  Ak.  Stockh., 
lbG3,  452,  Pogg.,  cxxlL  615,  18&4). 

272C.  TACHTAPHALTm.  (Tachyaphaltit  Weibye,  Pogg.,  IxxzvilL 
I  m,  I86.S.)  Crystals  like  those  of  ziroon,  with  planes  I^  i-t,  and 
two  octahedrons,  one  of  1 10°  and  the  other  of  50°.  H.=5'5.  G. 
=3*6.   Lustre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

Streak  dirty  yellow.  Subtransluoent.  From  granite  veins  in  gneiss  near  Krageroe  in  Norway, 
\vith  sphene.  Named  from  ra^«$,  quick,  and  a^uXn^,  the  mineral  flying  readily  from  the  ganguc 
i7ben  struck.    Berlin  puts  a  ?  after  thoria  in  his  analysis  (Na  8). 

?72D.  CEBsrrorrB.  (CErstedit /brcAAamwier,  Pogg.,  xixv.  630,  1885.)  1  Al=123°  16f.  H.= 
5*5.  G.=3-H29.  Lustre  splendent  adamantine.  Color  reddish-brown.  From  A  rendal  in  Nor 
way,  and  commonly  on  crystals  of  pyroxene.    Named  after  (Ersted. 
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273E.  ApsBBAOBXTK  (Auerbachit  BermarM,  J.  pr.  Oh.,  IzzUL  209, 1858.)  1 A  1=122*  43'  ui4 
SS^*  21',  Eoksoharof;  86°  30',  Herm.;  87°,  AaerbadL  H.=:6'5.  a.=4-06.  Lustre  grefle7  to 
vitreous,  weak.  Color  brownish-gray.  From  a  silioeous  schist  in  the  Oirde  of  Mariupol,  Dis- 
triot  of  AlexandroYsk,  Russia.  Named  after  Dr.  Auerbach,  by  whom  the  crystals  were  first  studiML 

27 2F.  Bbagitb  (Forbes  &  DdhU^  Nyt  HAg.  Nat..  xilL  1856).  Occurs  in  imperfect  crystals,  prob- 
ably tetragonal,  in  ortboclase,  near  Helle,  Naresto,  Alve,  and  Askero,  Norway.  H.=6— 6-5; 
G.=6'1S— 6*35;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  thin  splioters  trana- 
Incent.  Heated  in  glass  tube  decrepitates  strongly  and  loses  water.  B  B.  ui  the  platinum  for- 
ceps inftislble,  but  becomes  yellow;  with  borax,  a  glass  which  is  brownish-yellow  while  hot,  but 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skdeton  of  silica.  Ko 
analysis  has  yet  b^u  made,'  and  the  true  relations  of  the  species  are  doubtful 

Analyses:  1,  Scheerer  A.  a) ;  2,  Damour  (Aujl  Ch.  Phys.,  IlL  xxiy.):  3,  Hermann  (J.  pr. 
Ohem.,  liiL  32);  4,  J.  P.  Cooke  (La);  6,  6,  Knowlton  (L  c.);  7,  A.  E.  Nordenskiald  ^  a)»  8, 
Berlin  (Pogg.,  IzxxviiL  160);  9,  Forchhammer  (L  a);  10,  Hermann  (L  a) : 


Si       It      9e      ^      te 


1.  Malaeon,  Hitterde       31*31  63*40 

2.  "«  Ohanteloube  30-87  61*17 

3.  *^  llmen  Mts.  81-87  59*82 

4.  Oifrtaiae,  Bockport       27*90  66*98 


0*41 
3-67 

2*57« 


311 


3*63  Ce  2*07 

Ce  1*40 

Ca  8-98 

Thl2-82 

1-14      

0-93      


*      Sg       fl 

0-34    0-11    3*03=98-99  Bcheeror. 

3-09,  An  0-14=99-02  D. 

400,  An  1-20=100  H. 

2*19=99-69  Oooke. 

4*56,  Sn  0-47=99  48  Kn. 

,  Sn  0*41=98-97  K. 

9-58,  Sn  0-61=99-29  N- 

8-49,  M  1-85=99-92  B. 

5*53,  Ca  2*61=100  P. 

0*95=99*97  Herm. 


ir. 


2-05 


5.  "  "       (f)  26-38  60-78   159 

6.  "  ••  26-18  64*60» 1*40 

7.  Adt^hoUUI  Fhiland     2483  5742     8*47  

8.  JhehyaphaiL,  Norway  34'68  88*96    872 

9.  6Fr»torffte,  Arendal       19*71  68*96»» 

10.  Auerbachiie,  Russia     42-91  55*18 

A  With  MOM  Fo  0.       i»  With  some  Tl  0*.       e  With  traoe  of  manganeae. 

In  Auerbachite,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  silica  and 
Eiroonia  is  1 :  H,  instead  of  1 :  1. 

Artil — Formed  in  crystals  by  action  of  chbrid  of  silicon  on  zirconia  (Daubr^) ;  by  action  of 
fluorid  of  silicon  on  zirconia,  or  of  fluorid  of  zirconium  on  quartz,  beautiful  transparent  octahedioni 
resulting  (DeviUe  and  Garon). 

273.  VBSUVZANITII.  Hyadnthus  dictos  octodecahedricus  Oappder,  Prodr.  Crist,  80,  pL 
8  (fig.  261  belowX  1728.  Hyacintept,  Hyacinte  du  Vesuve,  (2e  Lufe,  Crist,  234,  1772,  pL  iy.;  iL 
291,  pi  iy.  1783.  Hyacinte  yolcanique  DerMsU,  Lettr.,  I  418.  Hyacinth-Krystalle  (f^.  Wilui  B.) 
PaOas,  N.  Nord.,  Beytr.,  St  Pet,  y.  282, 1793;  WUuite  pt  Vulkanischer  Schori  Widaimmn, 
Handb.,  290,  1794.  Hyacinthme  JkkmeOu,  Sciagr.,  i,  268,  1792,  T.  T.,  II.  328,  1796.  Yesuyiao 
Wem.;  in  Elapr.  Beitr.,  I  84^  1795,  ib.  (fr.  Yesuy.  and  SiberiaX  ii  27,  38,  1797.  Idoorase  R, 
J.  d.  M.,  y.  260,  1799;  Tr.,  11  1801. 

Gahnit  (tr.  Gokum)  v.  Lobo,  AHl,  iii.  276,  1810,  anal  by  Murray,  Afh.,  it  173,  1807 ;  Loboit 
Barz,  Frugardit  K  Nordmukiold,  Bidrag,  I  80,  1820 ;  Fnigardite.  Bgeran  (ft.  Eger,  Bohemia) 
Wum^  Min.  Syst,  8,  34,  1817.  Qyprine  (ft*.  Tellemark)  JBsnk,  Lothr.,  1821.  Xanthite  ThomMn, 
Ann.  Lya  N.  Hist  N.  T.,  iii,  44^  1828.  Gokumite  (fr.  Gokum)  Tfums.,  ib.,  61,  1828.  Hetero- 
merit  (ft.  Slatoust)  B&rm.,  Yerh.  Min.  Qes.  St  Pet,  1845-46,  206.  Jewreinowit  K  NbrdemLt 
Yen,  FinL  Min^  1852;  Koksoharof  Bfin.  BussL,  L  116,  1853. 


Tetragonal.      0  A 1-4= 
vertical,  /,  t-f,  i-2,  i-3, 
i,  1, 1,  2,  3 ;  H,  H  K 
JHi,  4r4^  5-5,  7-7 ;  in 

6>  A  2=123  21 
<?  A  2-2=129  46J 
<?  A  4-4=114  18 
(?Af  3=139  39,^ 


:151°  45';  0=0-537199.  Observed  planes:  O; 
*4,  ir^ ;  i)yramid8,  ^,  ^,  \,  ^^  J,  |,  |,  i,  i,  ^,  f , 
2-»,  3-t;  zirconoidsiD  the  zone«-» :  1,  2-2,  f-f,  8-3, 
other  zones,  1-2,  f-2, 4-2 ;  ^-3,  {-3,  f-3, 1-3,  f-3 ; 


O  A  1=90° 

7a  1-»=118  15' 
»-£  A  2-2=133  25J 
t-i  A  3-3 =144  61 J 
«-iA4-4=152  9 


»-tA»-2=153°26' 

».*A*-3=161  34 
lAl,ov.l-»,=129  21 
lAl,ov./,=74  27 

l-»Al-t,pyr.,=140  64 
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Cleavage :  /not  very  distinct,  0  still  less  bo.  Columnar  Btructure  rare, 
Btraight  and  divergent,  or  irregular.  Sometimes  granolar  masflive.  PramH 
ofliiiSy  terminating  in  the  basal  plane  O ;  rarely  in  a  pyramid  or  zirconoid ; 
sometimes  the  pnsm  nearly  wanting,  and  the  form  short  pyramidal  with 
truncated  smnmit  and  edges. 


zr^t-i 


Suidfitrd,  Me. 


H.=6-5.  G-.=3-349— 3*45.  Lostre  vitreous:  often  inclining  to  resinous. 
Color  brown  to  green,  and  the  latter  frequently  bright  and  clear ;  occa- 
sionally Bulphur-yellow,  and  also  pale  blue ;  aoiiietimea  green  along  the  axis, 
and  pistachio-green  transversely.  Streak  white.  Subtraneparent — faintly 
Bubtranslncent.  Fracture  BuDconchoidal — uneven.  Doable  refraction 
feeble,  axis  negative. 

Oomp.,  Var. — (}  ft'+i  S)*  3)',  tlie  oxj^ea  ratio  Tor  the  protazjda,  Beaqulosyds,  and  silica 
beiug  3:2:5,  auoording  to  Rammelgberg,  afler  a  detenninatioD  of  the  HtaM  of  o^ilatioD  of  the 
iron.  The  rariatioiui  Trom  the  ratio  3:2:5  appear  to  be  vnriationB  about  thia  as  the  DOnoal 
latio.  la  all  cases  the  ocfgen  ratio  Tor  B+B,  fjl  is  1  :  1.  Tile  baaes  are  mainlj  alumina 
Tor  the  seaquJozfil,  Bud  Ume  Tor  the  protoiyd  portion,  as  ia  the  Tormula  ()  Oa'  +  i  £t)*  !ji'.  fiut 
more  or  less  sesquioijd  of  iron  replacea  pail  of  the  alumina,  and  magnesia  part  of  the  lime,  while 
Ud,  ^  fia  may  be  present  in  traces. 

The  species  is  sometimes  divided  into  (II  non-nui^nu^  containing  little  or  no  magnssia;  and 
(S)  mo^ncnan,  the  magneflia  4  to  13  p.  c  of  the  mineral  Bu^  as  the  analyses  ahoir,  there  is  no 
corresponding  hne  of  diTiaion.  Even  (he  crystals  £*om  Teauviiia  Tar7  in  the  proportion  of  mag- 
nesla  from  0  to  7*ii  p,  c 

Var.  I.  Ordinary.  The  mineral  from  Qukum  in  Finland,  called  OoAntb,  Loboile,  Oehimilt,  and 
that  from  Frugard,  Frugardile,  have  been  denominated  noffnaian.  The  last  ia  in  brown  and 
green  cryatala,  with  Q-.=3-349,  t.  Nord.  Jtm-aiiofflU,  which  also  ia  tnta  Prngard,  in  the  pariah 
3f  Maotialo,  is  bat  little  magnesian  or  not  at  all  BO :  itoccurs in  pale-brown  to  colorlesa  crystals^ 
0.=^'39.  IhteronuTiie  oocura  io  small  oil-green  prisma,  baring  the  planea  /,  >-i,  1,  3,  3-3,  in  tba 
district  of  Slatoust,  UraL  Egeran  ia  a  suboolumnar  brown  variety,  from  Sf^t  in  Bohemia,  and 
found  also  at  Bger  in  Norway. 

Stnthiie  ia  a  yeUowiah-browa  vesuvlamte,  (him  near  Amity,  N.  T,  the  crystals  not  differing 
from  those  of  the  common  Tarietj;  it  contains  2'80  p.  c  of  protoiyd  of  manganese.  Amanga- 
seaian  Tariety,  from  St,  Uarcel,  Kodmont  (where  ores  of  man^oeBe  oooarj,  has  a  sulphur  to 
boney-yoUow  color. 

2.  Oyprine.  Pale  sky-blue  or  greeniah-blue ;  owing  its  mlor  to  a  ttaoe  of  oopper,  whence  the 
Dame ;  from  Tellemaik,  Norway. 

Analyaea:  1,  Uagnus  (Pogg.,  xzL  SO);  9,  Earsten  (Kant.  Arch.  Mio.,  \v.  391);  3,  Soheerei 
(Fogg:,  xcv,  520);  4,  EBrBten(L  c);  5,  T.  EobeU  (Eaatn.  Arch.  Nat,  Til  S99) ;  6.  SchMrer(La)i  7 
8,  Eai8ten(L  a);  9,  r.  Men  (Nat.  Qes.  Zurich,  -i.  Heft  1);  10,  7.  EobeU  (1.  c);  11.  Magnasfl 
c);  II,  SdieeTer{L  a);  13,  M^nus  (1.  c.};  1-    Kicbardtoii  (Thomson  Min.,  i.  363);   IG,  Horden 
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dddld  (Sohw.  J.,  zzxi  436);  16,  Heikol  (Arppe^s  Finl.  Min,  Act  Soc.  FeosL,  IV.);  17,  lyaLJi 
(Koksd^  Min.  RuBsl,  L  116);  18,  Malmgren  (Arppe,  La);  19,  MagDus  (I  c);  20,  Yarrentrapf 

g^ogg.,  xlvi.  348);  21,  Ivanof  (Pogg.,  xlvi.  341);  22,  28,  Hermann  (J.  pr.  Ch.,  xUt.  193);  24»  T. 
Buer(Jabrb.  GlKeichs,  :  8^3,  155);  25,  Hermann  (Lc.);  26,  Thomson  (Mlk,  L  148);  27-37 
Bammelflberg  (Pogg^  J^tT.  92): 


1.  YeBuviaB,  brown 

2.  " 
8.         " 

4.  Piedmont,  gn, 
6.  Ala  " 

6.    "  " 


Si 

37-36 
87-50 
37-80 
39*25 
34-85 
37-35 


Si 

23-58 
18-60 
12-11 
18-10 
20-71 
11-85 


S'e 


9*36 


9-23 


7.  Eger,  Bohom.,  Sgeran  39-70    18-95 

8.  Saas  Yallej,  brown       38*40    18-06 

9.  Zennatt,  "  3704    17*67 


10.  Monzon!  37*65  15*42 

11.  Cziklovtra,  green  88-52  20*06 

12.  Eger,  Nonvay,  6nA.-^  37*73  13-49 

13.  Chriatianaand  37-66  17-69 

14.  Tellemark,  cyprine  88*80  20*40 
16.  Fnigard,  FinL,  Drug.  38*68  17*46 
16.  Lupikko,     *"  86-43  16-84 


5-95 


7-28 


3-99 
6-25 

4-80 
5*40 


2-90 
8-10 
4-97 

6-42 
8-42 
0*95 
6*49 
8-85 
8*90 


17.  Jevreinoffiie 

18.  " 

19.  SlatouBt,  Ural 

20.  "  " 

21.  "  " 

22.  "  " 


37*41     20-00    4*60 
35*22     2610    2*73 


23. 


u 


c< 


green 
green 


87*18 
87*65 
37*08 
3S19 
89*20 


24.  **        Balertmenie  8669 

25.  Achmatoyek  37*62 

26.  Am\iy,N.Y,,XanihUe  85*09 

27.  YwuvixxBt  ytoh.-im.        87*75 

28.  '*  duUbn.      f  37-83 

29.  Monzoni,  ywh,  }  38-26 


80.  **        brown 

81.  Dognaika 


37*66 

37*15 


18-11 
17*88 
1416 
14*34 
16*66 

22-25 
13-25 
17*43 
17-23 
10-98 
15-49 

11*61 
16-52 


6*26 
1-20 

507 
7-12 
6*37 
4-43 
9-03 
2*16 

7*29 
4-85 


4-67 
6*34 

16*02 
0-61 
0-80 


0-60 


82.  Haslau  (Eger,  Boh.)  (  39*52     1381    8-04 


83.  Egg 

34.  Eger,  Norway 

85.  Sanford,  Me. 

86.  Wilui 
37    Ala 


i  37*20  13-80  8*42 

}  37*88  14^48  7*45  0*45 

1 37-64  16*64  6*07  

38*40  10*61  7*16  

i  87*15  18*44  6-47  — r 


ttn  &g 

6*21 

0*10  8*10 

Ir.  7*11 

0*76  2*70 

tr.  6*03 

0*96     

0*66  1*60 

0-42  2-48 


0*02  2-99 

0-47  1*98 

0*50  4*54 

0*83  10*60 
4-82 


1-49 


2-10 


0-50 
2-80 


,   Oa         S 

29-68     — «=99-77  Magnna. 

88*71     =99-16  Kanten. 

82-11     1*67=100-16  Scheerex 

83-96     =9905  Karsten. 

86*61      — =96*57  Kobell. 
32-70    2*73,  HCl  0*016= 

99-90  Scheerer. 

34*88     ^  flti  2*1  =99-49  K. 

86-72     ,  Na  0*9=99-32  K. 

35*79     1  -79,  Na  0-76= lOn-87 

Mer& 

=97-72  KobelL 

=97-42  MagQUB. 

l-89=?9'95  Scheerer. 

=98-77  Magnus. 

=99-55  Rich^daon. 

=98-46  Nord. 

0*86,  Sn  1*06=101-74 
Heikel. 

,  4  1-16,  iSfa  1-70 

=99*a7  IvanoC 
,  &l-01^Sa0*47, 


88-24 
82-41 
87-49 
81-90 
32-00 
27*70 
35-00 

84*20 


2*02    84-18 


^b  0-01=101-74  Malmgren. 

0*77  85*79  =98*01  Mapiua. 

2*62  85*66  =99-95  Varrentr. 

1  -86  80-88  =  1 00  IvanoH 

6*20  82-69  =99-39  Herm. 

400  84-73  ,  ^  ]§ra  20,  C  1-50 

=99*49  Herm. 

ir,  84-81  0*56=99*27  v.  Hauer. 

8-79  36*48  ^,  C  0*7  =  100  Ol  H. 

2-00  88-08  1-68=98*48  Thorn. 

3*79  87-35  =101-55  Banun. 

4-87  35*69  =97*90  Bamm. 

4*81  36-70  ,  i.  0-47=97  88 

6*33    36-46     =98*24  Bamm. 

6  42     86*77      fc  0*35= 100*06 

1-64    36-02     ^,41-82=98*76 

Kamin 

4*22    84*48     4  0*81,  ft  1*61  = 

99*44  Bamm. 

4*30    34*28     =98-89  Bamm. 

2*06     85*86     ,  ft  2*40=99-67 

7*70    85-96     =99*72  Bamm. 

2-87     37-41     ,  4  0*93=98-27 

Bamv 


In  analysis  2,  Q.=3-42;  anal  4,  a=8-899;  anal  14,  a.=3*228;  anal.  16,  G.=3*374,-  m^^ 
22.  G.=3'42;  anal  23,  a.= 3*36 ;  anal  26,  ^.=3*4;  anal.  26.  a--8-221;  anal  27,  a.=8  882; 
anal  28.  a.= 8*428— 3*429;  anal  29,  G.=8-344;  anal  80,  G.=3*886;  aoaL  31,  a.=8*878;  anal 
i3,  a.=3-411;  anal  83,a.=3*436;  anal  34^  a.=8*S84;  anal36,a=:3^4;  anal 86, 0.= 3*4 16 
anal  37,  Q.=3*407. 

AnalTses  27-37  were  made  by  Bammelaberg,  with  special  referenoe  to  the  state  of  oxydationof 
Che  iron.   The  oxygen  ratios  thus  deduced  by  him  are  as  follows:  (27)  1*8:1:2*1;  (28)  1*5:1:24 
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(389)  1-6:1:  2-6 ;  (80)  1-6 : 1 :  2-6 ;  (31)  15 :  1 :  2-2 ,  (32)  1-3:1: 2*4 ;  (33)  1-4:1: 2*4;  (84)  1-3 : 1 
«-2 ;  (36)  1-8:1: 2-3 ;  (3«)  1*9 : 1 :  2-8 ;  (37)  1*6 : 1 :  2-8. 

Idoense  often  contains  some  water,  amounting  oocasionally  to  3  p.  a,  the  presence  of  which  i» 
probably  due  to  alteration,  and  hence  it  ia  not  to  be  included  as  part  of  the  protoxjd  bases.  O 
Magnus  found  (Pogg.,  zcvi.  847)  in  crystals  trom  Slatoust,  2'44  ^ ;  fh>m  Ala,  2*98  1^ ;  green. 
from  Yeaunus,  0'29;  in  another,  2'03;  brown,  id.,  1-79.  Magnus  also  obtained  a  little  carbonic 
acid :  0*15  p.  a  from  the  Slatoust  idocrase,  and  0'06  fh>m  the  brown  of  Vesuvius. 

Pyri,  etc. — ^B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  the  denaity  after  fusion  ia  2*93—2*945.  With  the  fluxes  gives  reactions  for  iron,  and  a 
variety  from  St.  Marcel  gives  a  strong  manganese  reaction.  Gyprine  gives  a  reaction  foi  ooppei 
with  salt  of  phosphorus.  Partially  decomposed  by  muriatic  add,  and  completely  when  the  mineral 
has  been  previously  ignited. 

Obs. — Idocraae  was  flrat  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitic 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone ;  also  in 
serpentine,  chlorite  schist^  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-giimet  and 
pyroxene.    It  has  been  observed  imbedded  in  opaL 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  with  garnet,  mica,  nephelite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystals,  in 
chlorite  schist,  with  diopside,  ripidoUte,  eta  Found  also  at  Monzoni  in  the  Fassa  Valley;  at 
^g,  near  Christiansand,  Norway;  on  the  Wilui  river,  near  L.  Baikal  (sometimes  called  wUuHe,  like 
the  garnet  of  the  same  region) ;  Gzlklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  K.  America,  in  Maine  at  Fhippsburg  and  Bumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet^  pjrroxene,  eta,  in  limestone ;  at  Parsonsfield,  with  the  same  materiids, 
abundant;  at  Poland  and  Sandford  (fig.  263).  Jo  JbTeus.,  near  Worcester,  in  a  quartz  rock,  with 
garnet,  but  exhausted.  In  N,  York^  -^  m.  S.  of  Ami^,  grayish  and  yellowish-brown  crystals, 
sometimes  an  inch  in  diameter,  in  granular  limestone ;  also  at  the  village,  and  a  mile  east  of  the 
Tillage,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  N.  Jersey ^  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spineL  In  Canada,  at  Oalumet  Falls,  in  large  brownish- 
yellow  crystals  in  limestone  with  brown  tourmaline;  at  Granville  in  calcite,  in  wax-yeUow 
crystals. 

For  recent  articles  on  crysL,  see  v.  Kokscharof 's  Min.  RussL,  L  92,  ii  192 ;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  6,  1864,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1=142''  63' :  v.  Kokscharof,  for  crystals  from  the  Urals  and  Piedmont, 
142^  46'  10",  and  from  Vesuvius,  142^  46'  32";  v.  Zepharovich,  for  crystals  from  Findel  Glacier 
at  Zermatt,  Pfitsch,  and  Vesuvius,  142''  47'  26";  for  brown  var.  from  Mussa,  and  cryst.  from 
Bymfisdiweng  at  Zermatt,  142°  46'  18" ;  for  green  var.  from  Mussa,  142"*  45'  29",  and  this  ktst 
he  takes  as  the  normal  angle  of  the  species.    It  gives  a=0'537541. 

Named  Vesuvian  by  Werner,  from  tho  first  known  locality.  Werner  supposed  the  mineral  to 
be  exclusively  volcanic ;  but  a.i  this  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  HyadnOiine,  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modem  time.  Hauy's  later  name,  Idocrase  (sub- 
jective, like  many  others  of  his)  is  from  tUot^  I  see,  and  rpactr,  mixkire,  in  allusion  to  a  resemblance 
between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  in  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuvian 
has  the  objection  of  being  an  adyective  in  form  and  use;  but  this  is  avoided  by  giving  it  the  min- 
oralQgical  termination  above  employed. 

Alt. — Alterations  nearly  as  in  garnet,  with  a  far  greater  tendenqy  to  becoming  hydrated. 
Crystals  from  Maine  often  have  the  exterior,  though  still  brilliant  and  glassy,  deavable  easily 
from  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomcnrpha  include  steatite,  mica, 
dinochlore,  diopside,  and  garnet 

An  egeran,  analyzed  by  Fidnus  (SchrifL  Dresd.  Min.  Ges.,  i  235),  gave  Silica  43*00,  alumina 
14*70,  sesquioxyd  of  iron  2*40,  ib.  of  manganese  400,  lime  3000,  soda  6-33=99*48.  It  is  probably 
in  an  altered  state,  as  Rammelsberg  infers  from  the  description  of  Fidnus. 

The  carbonic  add  detected  by  Hermann  in  idocrase  from  Slatoust  (anaL  28)  is  evidence  of 
alteration,  and  this  add  and  alkaline  or  earthy  carbonates  or  bicarbonates  in  solution,  nre  agenti 
by  which  change  is  often  produced 

Artll—Mitscherlich  has  obtained  idocrase  by  artificial  methods  (Ann.  Oh.  Phys.,  IviL  219)* 
Btoder,  trom  a  ftision  together  of  the  constituents;  also  Daubr^e,  by  the  aotkn  of  oblorid  « 
tik»a  in  Taper  on  the  required  bases  (0.  IL,  1864^  July,  p^  186)^ 
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274.  MBULrm.  M^imte  DOameOL,  T.  T^  ii.  273,  1796;  Fl  JMlmme  (ita  diBOOT.  in  1790} 
J.  de  Phj8.,  11  466,  1800,  HumboldtiUte  Mmi,  <fc  Ow.,  Prodr.,  376,  1822.  Somemllite  Brooki, 
Sd.  J.  Scl,  1 185,  1824.    ZurUte  BanumcUni,  Breialak  Inst  GeoL,  ill  210,  1818.    Hemiite. 


266 


Tetragonal ;  0  A  l-i=147^  15';  a=0-6432.    Observed  planes,  6?,  /,  t-i, 

1-i,  i-2.      1-i  A  1-i,  over  i-i,=65®  80',  1-t  A  1-i,  ovei 
terminal  edge, =134^  48'.    Fig.  265 ;  also  others  with 

S lanes  i-2  in  place  of  iri.    Cleavage :  0  distinct,  J  in 
istinct. 

H.=5.     G.=2'9— 8'104.    Lustre  vitreous,  inclining 
tt  to  resinous  on  a  surface  of  fracture.    Color  white  or  pale 
J  yellow,  honey-yellow,  greenish-yellow,  reddish-brown, 
//  brown.     Translucent,  and  in  thin  laminsB  transparent ; 
also  opaque.     Fracture  conchoidal — ^uneven.     l)ouble 
refraction  weak,  axis  negative. 

Oomp — (}  ft*+i  S)*  §1*.  Analyses :  1,  t.  Kobell  (Schw.  J.,  Iziv.  293) ;  2-4^  Damoor  (Ann.  Ql 
Phjs.,  III.  X.  69) ;  6,  v.  Kobell  (Eastn.  Arch.,  iy.  818): 

& 

0*38,  ^e  2-32=100*20  KobelL 
0-36= 98*35  Damour;  6.  2*9. 
1-46— 98*] 8  Damour;  O.  2-96. 
1  •61=99-36  Damour. 
0-80,  H  200= 99*76  KobelL 

No.  3,  yellow  crystals ;  No.  4^  brown  do.  The  maasive  gehlenite  of  ▼.  Kobell  comes  under  the 
formula  of  molilite.  Melilite  was  first  analyzed  (but  inoorrectly)  by  Carpi  in  1820  (Tasch.  Min., 
xiy.  219). 

Pyr.,  etc. — ^B.B.  fuses  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  reaction  for 
iron.    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — EuviholdiiUie  occurs  in  cavernous  blocks  of  Somma  with  g^reenish  mica,  the  crystals 
often  rather  large,  and  covered  with  a  calcareous  coating;  less  common  in  transparent  lustrous 
crystals  with  nepbelite,  sarcolite,  and  pyroxene,  lining  cavities  in  the  rock. 

MdiUte  (fV.  ^ir^i,  honey\  of  yellow  and  brownish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in 
leudtophyre  with  nephehte,  phillipsite.  gismondite,  magnetite,  and  small  black  crystals  of  augite 
and  hornblende;  0  A  1-1=147''  9',  v.  Rath  (Z&  Q.,  xviii.  544).  StmarviUiie,  which  Desdoizeaux 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crystals. 

Zurlite  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  of  Somma  with  hum- 
boldtilite;  color  whitish  or  asparagus-green;  H.  about  6;  GI-.=3*27 ;  B.B.  infusible;  solnble  in 
nitric  acid.   It  is  impure  humboldtiiite  (Scaochi,  Jahrb.  Min..  1853,  261).   Named  after  Sign.  Zurlo. 

Named  from  /«Ai,  honeys  in  alluaion  to  the  color. 

ArtifL — Common  as  a  furnace  slag,  having  been  observed  in  square  prisms  at  Russel's  Hall, 
Tipton,  Dowles,  Wicks,  etc.,  in  England  and  Wales,  near  St  Etienne  in  Franoe,  near  Charlevoi  in 
Belgium,  Konigshiltte  in  Upper  Silesia,  Magdosprung  in  the  Harz,  and  Easton,  Pa.  The  following 
are  analyses :  1,  2,  Percy  (Rep.  Brit  Assoc.,  1846,  Am.  J.  Sol,  XL  v.  127) ;  3,  Karsten  (Biaeii]i&tt) 
iii  679) : 


Si 

£1 

Pe 

Hg 

Ca 

f(a 

1. 

Mwnb..  Somma 

48-96 

11*20 

6-10 

81-96 

4-28 

s. 

it           t( 

40-60 

10-88 

4-43 

4-54 

31-81 

4-48 

8. 

MeL,  a  di  Bove 

39*27 

6*42 

10-17 

6-44 

32-47 

1-96 

4. 

Ii           (1 

88-84 

8-61 

10*02 

6*71 

3206 

2-12 

f. 

Massive  OthkniU 

39-80 

12-80 

2-67 

4-64 

37-64 

/ 

Si 

£I 

i^ 

ina 

Ug 

Ca 

t.      CaS 

1. 
2. 
3. 

Dudley 

Charlevoi 

Konigsberg 

38*76 
87-91 
89-60 

14-48 
18-01 
12-60 

118 
0*93 

0-23 
2*79 
4-80 

6*84 
7-24 

86-68 
31-43 
42-86 

l-ll     0-98=99-26  Perqy. 
2*60    8-66=99*56  Percy. 
—  80-66=100  Karsten. 

276.  SPHEN0CLA8E.    Sphenoklaa  v.  Kob^  J.  pr.  Gh.,  xcL  348,  1864. 

Massive,  with  fiunt  indications  of  a  foliated  struotore. 

H.=6'6— 6.    G.=3*2.    Lustre  feeble.    Color  pale  grayish-yellow.    Subtranalaoent    'WnOon 
ipUntery. 

CoMP. — According  to  an  analysia  by  y.  Kobell  (L  a): 

8146-08        ilkl  18-04        ]^e  4-77        Mn  3-23        ttg  6*26        Oa  26-50s99H. 
Giving  tiio  0.  ratio  for  ft,  fi,  Si,  11-81 :  610  :  24-67,  or  2  :  1  : 4»  y.  KobalL 
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PnL.  iTCf. — ^In  the  closed  tube  jields  no  water.  B.B.  fades  easfly  (at  3)  and  qnietlj  to  a  shining 
Ipreenii^  glass.  Slightlj  attacked  by  murialac  and  sulphuric  adds ;  but  after  heatmg.  easily  de- 
oompoeed  with  gelatinization  by  muriatic  add. 

Obs. — ^From  Qjellebadc  in  Norway,  with  woUastonite  and  the  so-called  edelfordte^  forming 
thin  layers  of  yarying  ^ckness  in  a  bluish  granular  limestone. 

Named  from  a^y,  a  wtdge^  and  xXiu,  Ihriak^  it  breaking  into  wedge-shaped  pieces. 

EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  are  chaj^acterized  by  specific  gravity  above  8,  and  therefore  high ;  hard- 
ness above  6 ;  fusibility  j3.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization;  the  dominant  prismatic  an^le  112°  to  117°; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatio  angle  in  soisite  and  other  orthorhombic  species  is  /a  /;  but  in  epidote  it  is  the 
angle  over  a  horixontal  edge  between  the  planes  0  and  H  the  orthodiagonal  of  epidote  corres- 
ponding to  the  vertical  axis  of  zoisite,  as  explained  under  the  latter  species. 

T.  a  Hunt  has  observed  (0.  R,  1863,  Am.  J.  Scl,  II.  xxzvL  426,  zliil  205)  that  the  high  spe- 
cific grayity  and  hardness  (Mf  the  Bpidote  group,  as  compared  with  the  Scapolite,  is  to  be  ascribed 
to  a  more  elevated  or  hisher  multiple  equivalent,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  nnmerical  value  of  tiie  multiple,  or  of  the  relation  between  the  species,  has  not  yet 
been  ascertained. 

276.  BPIDOTB.  Schorl  vert  du  Dauphin^  de  lAO^  Crist,  iL  401,  1783.  StraUstein  pt 
Wem^  1788-1800.  ThaDite  (fr.  Dauphiny)  DekmeOL,  Sciagr.,  il  401, 1792,  T.  T.,  ii.  819,  1796; 
K,  J.  d.  M.,  ▼.  270,  1799.  Delphinite  (ib.)  Sauaswre,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt) 
Akanticone  (fr.  Arendal)  cPAndrada^  J.  d.  Phys.,  U  240,  1800,  Scherer's  J.,  iv.  1800;=Aren- 
dalite  Kant  (and  Lectures  of  Blumenbach,  earlierX  Tab.,  84^  74^  1800.  Skorza  Wallachian  Min,, 
Rarst,  Tab.,  28,  72,  1800,  Klapr.,  Beitr.,  iil  282,  1802.  Epidote  K,  Tr.,  ill  1801.  Pistazit 
Wam^  1803,  Ludw.  Min.,  Wem.,  il  209,  1804.  Withamite  (fr.  Glenco)  BrewsL,  £ki  J.  Sd^  il 
218,  1826.  PuBohkinit  Wagner^  Bull.  Soc.  Imp.  Nat,  Moscow,  1841.  Achmatit  Herm^  Verb. 
Ifin.  6t  Pet,  1846-46,  202.  E8chorit(fr.  St  (3othard)  Schtertr,  Pogg.,  xcv.  607,  1865.  Beustit 
BrtiQL,  B.  H.  Ztg.,  xxiv.  364,  1866. 

Monoclinic.  C7=89^  27' ;  i-2  A  ^-2=63*'  8',  0  A  14=122°  23' ;  a  :  J  :  o 
=0-48436  :  1  :  0-30719.  Observed  planes:  0\  vertical,  i-i,  i4,  i;2,  t-4, 
1-6;  clinodomes,  |4,  ^4,  14  j  hemidomes,  ^i,  1-i,  |-i,  2-t,  3-t,  6-i,  11-i; 
"Hj  "+*>  -+*)  -)H>  -1-^)  -2-*,  -3-i,  -5-4,  -7-i ;  hemipyramidsj  |,  ^,  |,  1, 
;l,-i;  2-1,-24;  H.  H,  3^,-3-f ;  1-2,-1-2;  9-f ;  5-f,-54;  3-3,-3-3; 
24 ;  5-6,  -5-5  ;  7-7,  -7-7 ;  4-8 ;  2-i,  -2-i ;  -4-4 ;  5-6,  -5-6  ;  -6-6. 

267  268 

266  ^'  ^         ^ 


OA«=90^83' 

0  A  1^=154  3 
0A-1^=15416 
0Ai4=14141 
14a14,ov.  (?,=64  38 


i^A3-i=145°18' 
i-iA5-i=157  29 
*-iA-l=104  48 
i.iAl=10415 
i-i  A -3-3=128  6 


U-A3-i=150°6' 

i4  A  1=145 

l-*A-2^',ov.  (9=110 13 
lAl,  front,=70i 
lAl,ov.i-?,=109  59i| 
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OXYQiSS  OOMPCUin>B. 


^-  A  -l-i=116  18  i-i  A  3-8=127  40  -1 A  -1,  front,= 70  2i> 

n  A 1 1=115  24  t-*  A  i-2=121  31  -1 A  -l,ov.a,=  109  3b 

i2A2^"=13S4d  -l^Al-t,ov.O,=128  18    3-3A3-3,  front,=96  IS 

V;  .<^^^iu  iS  ^UaU,  ov.i-i,=51  42 -3-3  A-3-3,lront,=96  41 

V;;  Jv_l«  39  -l-i  A-l=125  13  t-2  A  1-1=102  57 

1-t  A  3-^=150  6 

CVcsuls  usually  lengthened  in  the  direction  of  the  orthodiagonal,  or 
Mml^.el  to  ♦-i ;  sometimes  long  acicular.  Cleavage :  iri  perfect ;  1-i  lees  so. 
iVin^:  tximposition-plane  1-*;  also  iri.  Also  Porous,  divergent,  or  paral- 
Wi ;  aW  granular,  particles  of  varions  sizes,  sometimes  fine  granular,  and 
^»ctiung  rook-masses. 

I L = tJ — 7.  G. = 3  "25 — 3  '5.  Lustre  vitreous,  on  iri  inclining  to  pearly  or 
wtauous.  Color  pistachio-green  or  yellowish-green  to  brownish-green, 
^rvouish-black,  and  black ;  sometimes  clear  red  and  yellow ;  also  gray  and 
l^wvish-white.  Pleochroism  often  distinct,  the  crystals  being  usually  least 
yt'llow  in  a  direction  through  l-i.     Streak  uncolored,  grayish.     Subtrans- 

S^rent— opaque :  generally  subtranslucent.      Fracture  uneven.     Brittle, 
ouble  refraction  strong :  optic-axial  plane  i-i. 

Yar. Kpidote  has  ordinarily  a  peculiar  yellowish-green  (pistachio)  color,  seldom  found  io  other 

minerals.  But  this  color  passes  into  dork  and  light  shades — ^black  on  one  side,  and  brown  on  rhe 
other.  Most  of  the  browu  and  nearly  all  the  gray  epidote  belongs  to  the  species  ZoiaUe;  and  the 
Teddish-brown  or  reddish-black,  containing  much  oxyd  of  manganese,  to  the  species  PiedmontUi^ 
or  Mangancpidote ;  while  the  black  is  mainly  of  the  species  AUanitt^  or  Oerium-epidote. 

Var.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  (a)  In  crystals,  {b)  Fibrous. 
{c)  Granular  massive,  {d)  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  tlio 
Arangos,  near  Muska  in  Transylvania.  The  Arendal  epidote  (Arendaliie)  is  mostly  in  dark 
green  crystals;  that  of  Danphiny  {ThcdliUij  DeipMnik^  Oisanite)  in  yellowish-green  crj-stals. 
sometimes  transparent,  and  found  near  Bourg  d'Oisans,  in  the  Piedmontese  Alps.  Pus^Udniit 
includes  pleochroic  crystals  ft'om  the  auriferous  sands  of  Katharinenburg,  Urals ;  G. =8-066 ;  color 
emerald-green,  when  viewed  by  transmitted  light  through  I-t,  yellow  transverse  to  this ;  named 
after  Puschkin,  a  Russian  senator.  Achmatite  is  ordinary  epidote,  in  crystals,  from  Achmatovsk, 
TJrtiL    EscheriU  is  a  brownish-yellow,  somewhat  greenish  epidote,  ft-om  St  Gothard  (anaL  28). 

2.  The  so-called  Bucklandite  from  Achmatovsk,  described  by  Hermann  (anal.  41,  42),  is  black  wiih 
a  tinge  of  green,  and  differs  from  ordinary  epidote  in  having  the  crystals  nearly  symmetrical,  and 
not,  like  other  epidote,  lengthened  in  the  direction  of  the  orthodiagonal  G.=3'5].  Hermann^s 
Bagratiomte,  from  Achmatovsk,  appears  to  be  essentially  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  (Bull.  Soc.  Nat.  Moscow,  xxzv.  24S,  lb62),  and  having  G.=3'46, 
while  the  original  bagrationite  of  Kokscharof  is  a  variety  of  allanite  (q.  y.).  It  differs  from  the 
bucklandite  in  containing  a  little  cerium  ^aual.  43). 

3.  Wiihamite,  Oarmine-red  to  straw-yellow:  strongly  pleochroic;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  H.=:6— 6*6;  G.=3'137;  in 
small  radiated  groups,  i-iA-l-t=n6'',  -l-tAl-t=128°  20'.  From  trap,  at  Glencoe,  in  Argyle- 
shire,  Scotland.    Named  aftor  Dr.  Witham. 

4:.  BeusUie,  Grayish-white  to  ash-gray ;  G. =2*859— 2'87'7,  Breith.  Breithanpt  gives  the  ang^ 
Ta  P—  1 64"  20',  Ma  P=  110*  80',  which  are  very  near  0  A 1  -i,  and  -2.»  A  l-i.  From  near  Ptedi oo 
in  the  O^L 

Oomp.—0.  ratio  for  ft,  fi,  Si=l :  2:  3;  (^Oa'+f  (Pe,£l))*§i';  being  lime^rm^idote,  the 
mineral  having  for  its  protozyd  portion  almost  solely  lime  (Ca),  but  containing  sesqniozyd  of  iron 
(Pe)  in  place  of  part  of  the  alumina  (£l).  The  results  of  liie  larger  part  of  &e  analyses  oonform 
nearly  to  the  above  ratio^  showing  apparently  that  it  is  the  ncmuU  ratio.  Several  appear  to  afford, 
according  to  Hermann,  less  S  and  Si  in  proportion  to  the  ft,  giving  different  ratios  between  1:2:3 
and  \i\\:2\\  bat  with  the  sum  of  the  oxygen  of  the  protoxyds  and  sesquioxyds  always  equal  to 
Uiat  of  the  silica.  The  exact  oondition  of  the  iron,  whether  part  is  protoxyd  or  not,  has  not  in  all 
cases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  are  not  tree  fh)m  doubt  Bam- 
melsberg  observes  that  when  this  point  is  cleared  up  the  ratio  1:2:8  will  probably  be  foam?  to 
be  common  to  alL 

The  Achmatovsk  "  bncklaudite  *'  (anaL  .41,  42)  gives  nearly  the  ratio  2:3:5;  but  if  the  iron  be 
fill  8aai|Dioxyd,  1 :  2'1 :  2*9.    Rammelsberg  says  ihe  crystals  may  contain  some  magnetite. 


UIOBILICATXS. 
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The  ratio  of  Fe  to  £l  in  most  epidote  is  approzimately  1:  2,  as  in  analyjee  1  to  18,  20,  22-31, 
83,  39 ;  but  other  ratioa  occur  between  1 :  2  and  1:6;  and  rarel/  the  amount  of  I'e  is  bo  larg'd  an 
to  give  nearly  the  ratio  8 :  5.  Batio  1 :  2|  is  afforded  by  analysis  19 ;  1 :  3  by  32 ;  1 : 4  by  24r-2i) 
28-30 ;  1  : 5  by  27  ;  1 :  6  by  23.  In  analysis  40,  the  silica  ia  much  below  the  usual  proportion, 
and  the  O.  ratio  forB,  fi,  m  is  nearly  3:4:6. 

Analyses :  1,  Geffken  (Pogg.,  zyL  483) ;  2,  Kohn  (Ann.  Gh.  Pharm.,  lix.  873) ;  3,  Bammelsberi', 
(2d  SuppL,  48);  4,  id.  (Min.  Ch.,  762);  5,  6,  Hermann  (J.  pr.  Oh.,lxxviii  206);  7,  Scheerer  (Pogg. 
xci.  378,  xcv.  601);  8,  Richter  (ib.);  9,  v.  Bath  (Pogg.,  xa  8u7);  10,  Kuhn  0,  a);  11,  Her- 
mann  (J.  pr.  Oh.,  xlilL  36,  81);  12,  Rammelsberg  (Pogg.,  Ixxxir.  463);  IS,  Baer  (J.  pr.  Ch.,  xlvii 
461);  14,  Stockar-Escher  (see  Scheerer);  16,  Soheeror  (la);  16,  Hermann  (J.  pr.  Gh.,  Ixxviii 
295) ;  17,  Scheerer  (L  a);  18,  19,  Bammelsbeig  G-  c);  20,  21,  Kiihn  (1.  c.);  22,  Hermann  (L  c); 
23,  T.  Rath  (ZS.  G.  xIt.  428);  24,  26-30,  Stockar-Bscher  (Pogg.,  xcv.  601);  26,  Scheerer  (L  c): 
81,  32,  Hermann  (L  c);  38,  Bammelsberg  (Min.  Oh.,  764);  34-87,  39,  Hermann  (L  a) ;  HS,  Oser- 
Bkj'  (Terh.  Min.  St  Pet,  1842,  66);  40,  Igelstrom  (CEfv.  Ak.  Stockh.,  1867,  11);  41,  Hermann  (L 
c.) ;  42,  Bammelsbeig  (L  c.) ;  43,  Hermann  (Bull  Soc  Nat.  Moscow,  xzxv.  248) : 
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=100*08  GeflTken. 

=98-72  Kiihn. 

=100*85  Bamm. 

2-00=101*62  Bamm. 
2*93=99*32  Hermann. 
2*86=100-3-2  Hermann. 
2*11=100*05  Soboerer. 
2-41=100*20  Bichter. 
2*61,  fra  0-39,  k  0*23 

=98-74  T.  Bath. 

=102-52  Kuhn. 

1*68=99*36  Hermann. 

=100*22  Bamm. 

=,  ^a  0*41=99*47  Br. 

*2*36=99-93  8.-E8cher. 
2*09=99-91  Scheerer. 
2-08  Mnir.=99*64  Herman. 
2-O6,H010*OI  =  lO013  Schr. 
2*fi8 =99-02  Bamm. 
2'82=98'65  Bamm. 

=100-26  Kuhn. 

=101*24  Kuhn. 

1-20=99*64  Hermann. 
0*63=100-48  Bath. 
2*02=99-73  &-£8Cher. 
205=100*16  Scheerer. 
2-46=99*94  a-Escher. 
2*80=99-37  S.-B8cher. 
2*04=99-65  a-Escher. 
2*41=99*75  a-Bscher 
2*88=100*15  8.-Escher. 
1*24=99*40  Hermann. 
8-50=  100*11  Hermann 
2  67=100  Bamm. 
2*20,  J^a  0*91=98*85  Herm. 
0-16,  &Q  <r.=99*26  Herm. 
1*56=97*29  Hermann. 
1*44,  ]§ra,  Li  -2*78=98-60  H. 

,  Mn  9*26,  I^a  1*67,  ti 

0*46=98*56  Osersky 
1*23,  ^a  0-5-2,  Mn  tr. 

=99  68  Hermana 
0*94=100*25  Igelstrom. 
0-68,  0  0*32=100*83  Herm 
2*00=100  Bamm. 
l*60tia,0e,  t)i3*60 

=97*26  EentfMLU 
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284  OXYGEN  COMPOUNDS. 

In  anal.  5,  G.=3'37;  anal  6,  G.=3'49;  anaL  8  has  the  fonn  of  pyroxene;  anaL  9,  G.= 
8*223,  has  the  form  of  scapolite;  anal  11,  G.=3*88;  anaL  12,  G=3'46),  material  analjzfd  afte 
its  ignition;  anal  16,  a.=3-42;  anal  23,  G.=3'3fil— 3'816,  in  the  Grisons;  24,  3*878;  26,  6.= 
3*326;  27,  3*359,  Borderrheinthal :  3*384,  from  Maggiathal;  29,  3*378,  ftx>m  Formazzathal ;  3>^ 
3-369,  Vorderrheinthal;  31,  8'43;  32,  3*83— 3*34;  83,  3*485;  34,  3'39;  35,3*41;  36,  3  35;  37. 
G.=3*43,  fr.  Werchneivinsk;  39,  3-45,  near  Helsingfors;  40,  3-61;  42,  8*46. 

Pyr.,  etc. — ^In  the  closed  tnbe  gives  in  most  cases  water.  fi.B.  Aises  with  intumesoeuco  ?.i 
3-3*5  to  a  dark  brown  or  black  mass  which  is  generally  magnetic.  Reacts  for  iron  and  sometin]^ 
for  manganese  with  the  fluxes.  Partially  decomposed  by  muriatic  acid,  but  when  previously  i^^ited 
gelatinizes  with  acid.  Decomposed  on  Aision  with  alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  from  3*409  to  2*984 

Obs. — Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mica  schist,  homblecdie 
schist,  Berpentine,  and  especially  those  tiiat  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  beds  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodes  in 
trap ;  and  also  in  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  by  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  ofteu  with  quartz,  pyroxene,  feldspar, 
ttxinite,  chloritCi  eta,  in  the  Piedmonteae  Alps.    * 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyte.  Such  a  rock,  from  Grand 
Matanne  River,  Canada,  having  a  hardness  of  7*0,  and  G.=8*04,  gave  T.  S.  Hunt,  on  analysis 
(Logan's  Rep.,  1863,  497),  Si  62*60,  3fcl  12-80,  Pe  9*40,  iJig  0*72,  Oa  1410,  JTa  0*43,  ign  0  19= 
99*71,  which  corresponds  to  61*83  epidote  and  38*22  quartz.  A  similar  rock  exists  at  Melbourne 
in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  and  Traversella,  In  Piedmont ;  Zcr- 
matt  m  the  Yalais ;  near  Gutanen  in  the  Haslithal ;  at  Kaverdiras  and  Baduz  in  the  valley  o( 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  toDesdoiseaaxj; 
Monzoni  in  the  Fassa  valley ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  of 
small  size,  resembling  ihulUe ;  the  Sau-Alpe  in  Carinthia ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  K.  Bamp.  at  Franconia,  crystallized  and  granular,  with  magnetite ; 
Warren,  with  quartz  and  pyrite.  In  Mass.,  at  Hadlyme  •  and  Chester,  in  crystals  in  gneiss ;  at 
Athol,  in  syenitic  gneiss,  in  fine  crystals,  2  m.  S.  W.  of  the  centre  of  the  town ;  Newbury,  in  lime- 
stone ;  at  Rome,  in  hornblende  schist;  at  Nahant,  poor,  in  trap.  In  Rhode  Island,  at  Cumberland, 
in  a  kind  of  trap.  In  Conn.,  at  Haddam,  in  large  splendid  crystals.  In  N,  York,  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  S.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet;  2  m.  8.  of  Ooflce's 
Monroe,  Orange  Co. ;  6  m.  W.  of  Warwick,  pale  yellowish -green,  with  sphene  and  pyroxene ;  ai 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  88th  St  In  N.  Jersey,  at  Franklin,  massive ; 
at  Roseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn.,  at  E.  Bradford.  In 
Michigan,  in  the  Lake  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautlAiIIj 
radiated  with  quartz  and  native  copper.  In  Canada,  at  St.  Joseph,  in  a  concretionary  argillaceous 
rock  of  the  Quebec  g^up. 

For  recent  papers  on  cryst  see  Kokscharof  Min.  RussL,  lit  268,  iv.  106 ;  v.  Zepharovich.  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  381;  Dead.  Min,i.  1862;  Hessenberg,  Min.  Not,  III.;  v.  Rath, 
Pogg.,  cxv.  472. 

Epidote  is  one  of  Haiiy*s  crystallographic  names,  derived  from  the  Greek  iwii^vtt,  increase,  and 
translated  by  him,  "qui  A  re9u  un  aocroissoment"  the  base  of  the  prism  (rhomboidal  prism)  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  Haiiy  set  aside  three  older  names.  Thai- 
lite  (from  OaxXdf,  color  of  young  tif^igs,  alluding  to  the  green  color)  was  rejected  because  it  was 
based  on  a  varying  character,  color ;  Delphiniie  and  ArendaUie,  because  derived  from  localities. 
But  the  name  £Jndote  is  now  so  involved  in  geological  as  well  as  mineralogical  literature  that  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it  Werner's  name  Pistacite  &x>m  Tiarixta, 
the  pistachuMiut  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt. — Epidote  is  less  li^le  to  alteration  than  most  of  the  sUicates,  partly  beK»use  the  iron  it 
contains  is  mostly,  when  not  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  mineral 
from  Isle  Royale,  having  the  composition  of  epidote,  J.  D.  Whitney  found  6  per  oent  of  water 
(Rep.  Geol.  L.  Sup.,  1851,  97). 

Artif.—Epidote  has  not  been  found  among  the  crystallizations  of  fhmaoe  slags,  or  formed  in 
the  laboratory  of  the  chemist  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  axsoompanying  the  ejection  of  doleryte  and  other  eruptive  rocks;  and 
this  fact  suggests  the  method  by  which  it  may  be  artificially  formed. 

276A-  KCELBINGITB.  (Kolbinglt  Breiff  ,  B.H.  Ztg.,  xxiv.  398.  Alnigmatit  Brei%  ib.)  Monfr 
cUnia    /A/=66''31',  Oaw=59^    Cleavage  : /perfect;  w imperfect;  t-i  in  traces. 

n.=6*5— 6.  G.=3*599,  8*609,  8*613.  Lustre  vitreous.  Color  greenish  to  velvet  Uack 
Btr<  ak  pistachio-green.    Subtransluoent    Fracture  conchoidal  to  uneven. 
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Onnp.-— Co&BiBls,  aooording  to  R.  If  uJler  (L  c.\  largely  of  the  ailicates  of  protozyd  of  iron  anc 
time. 

Obe. — Occurs  at  Kangerdluarsnk,  Greenland^  with  sBgirite,  eudialyte,  etc..  and  resemhlea  much 
a  Uack  hornblende.  UiUike  hornblende  and  the  related  spedes,  the  crystal  is  oblique  (h>m  an  acute 
edge  (9s  in  epidote),  and  the  angles  of  the  prism  are  very  different  Arfvedsonite  differs  in  hay 
ing  a  odandine-green  streak ;  and  tegerite  a  mountain-green.    It  may  be  epidote. 

jSnigmatite  has  the  form  and  angles  of  koelbingite ;  but  H.=6— 6-6 ;  a.=3'833— 3-863 :  the  iron 
in  the  oompouud  is  sesqnioxyd;  and  the  streak  is  reddish-brown.    F^bably  altered  koelbingite. 

277.  PrBDMONTITS.  Bdd  Magnesia  (fr.  Fiedmont)  Onmst^  Uitl,  106,  1758.  Mangaudse 
rouge  fid.)  Napiane,  Mem.  Aa  Turin,  iy.,  1790.  Mangan^  oxyd^  violet  silioif&re  (id.)  if.,  Tr., 
iy.,  1801.  Epidote  manganesifdre  (id.)  L.  Oordter,  J.  d.  M.,  ziiL  135,  1803;  K,  TabL,  1809. 
Piemontischer  Brannstein  Wem^  Hoffm.  Min.,  iy.  a,  152,  1817.  Manganepidot  Cferm,  Pie- 
mcmtlt  Ksmng^  Min.,  75,  1853. 


)clinic ;  like  epidote  in  form,  and  nearly  bo  in  angles,     i-*  A  -l-i= 
f,  -1-i  A  f  i=98°  60',  i-i  At-i=146°  ZT.    Cleavage  i4  perfect,  -l-» 


Monoclinic 
115^20' 
less  60.     Also  massive. 

H.=6-5.  6. =3 -404,  Breithaupt.  Lustre  vitreous,  especially  bright  on 
iri ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish-black ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtransr 
lucent.     Fragile. 

OQmp.~0.  ratio  for  ft,  fi,  8i=l  :  2  :  8 ;  (i  Ca^+j  (»n,  Pe,  Xl))»  Si*;  or  epidote  in  which  a 
large  pert  of  the  alumina  is  replaced  by  sesquiozyd  of  manganese.  The  protozyds  may  also  in- 
dade  some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  318);  2,  HartwaU  (Ak.  H.  Stockh.,  1828,  171);  8,  Qeffken 
(Fogg.,  zyl  483);  4^  H.  St  a  Deyille  (Ann.  Gh.  Phys.,  xtiil  13): 


Si 

Si 

9e 

»n 

fig 

Ca 

1.  St  Marcel  37  86. 
2            "        8847 
8.           "        86-87 
4.           "        37-3 

16*30 
17-65 
11-76 
15-9 

8-23 

6-60 

10-34 

4-8 

18-96 
14*08 
18-25 
190 

1-82 
0-2 

13-42,  Jiln  4-82,  8n,  Cu  0-4=100-66  a 
21-65— 100-27  Hartwall. 
22-78=100  Geffken. 
22-8  =100  Deyille. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio,  1:2:8.  The  mineral  was 
first  analyzed  by  Napione  (La),  and  next  by  Gordier  (L  a). 

X>yr.,  etc B.B.  fUses  with  intumescence  at  3  to  a  black  lustrous  glass.  Giyes  strong  reactions 

for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  acids,  but  when  preyiously 
ignited  gelatinizes  with  muriatic  acid.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs.— Occurs  at  St  Marcel,  in  the  yalley  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
greenoyite,  yiolan,  and  tremoUte.  Crystals  rather  long  subrhomboidal  prisms,  yery  fragile,  and 
haying  most  of  the  surfaces  dulL 

278.  ALLANTTZI.  Crystallized  GadoUnite?  (fir.  Greenland)  T,  AVam,  Tr.  B.  Soc.  Edinb.,  yi 
345  (leadNoy.  1808)=Allanite  Tharruon,  ib.,  871  (read  Noy.  1810);  Phil  ICag.,  xxxyi.  278, 
181 1.  Oerin  (fr.  Riddarhyttan)  EUainagtr,  Af h.,  iy.  827,  1815.  Orthit  (fr.  Pinbo)  Ben.,  Afh.,  y. 
32, 1818.  Pjrrorthit  (fr.  KararfVet)  -Bers.,  Afh.,  y.  52,  1818.  Bucklandit  (fr.  Arendal),  Levy, 
Ann.  PhiL,  XL  yil  134,  1824.  Tautolit  (fr.  L.  Laach)  BreWi^  Schw.  J.,  L  321,  1826.  Uralor- 
thite  EemL,  J.  pr.  Oh.,  xxiiL  278,  1641.  Bagrationit  (fr.  Achmatoysk)  iToXvc^,  Bussiches  Berg. 
J.,  i  434,  1847 ;  Pogg.,  Izxiii.  182,  1848  [not  Bagrationite  irer?ii.,= Epidote].  Xanthorthit  (fr. 
Erikbeig)  Hernk,  J.  pr.  Gh.,  xliiL  112,  1848.  Erdmannit  (fr.  Stoko)  BerUn,  Pogg.,  IxxxyiiL  162, 
1853. 

Monoclinic,  isomorphous  with  epidote.  (7=89®  V  \  0  ^  14=122°  50J', 
t-2  A  i-2=63°  58';  a:h:  c=0-483755  :^  1  :  0-312187.  Observed  i)lanes : 
0\  vertical,  i-i.  t-2,  i-4;  clinodome,  14;  hemidomes,  1-i,  6-f,  -1-i,  -2-i, 
-3-i,  -54;  hemipyramids,  1,  -1, 1-2,  3  3,  -3-3,  2-4,  5-5. 
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O  A  i^'rrgO"  69' 

0  A  W=154  0 
0h-14=lU  23 
iri  A  l-i=li5  1 
*^*A-l-i=116  36 
*-*A-l=105  12 


14,  A  1=104°  Hi' 
14,  A  3-3=127  52 
i4  A  -3-3=128  32 
viAt-2=121  69 
■1-*  A  l-i=128  23 


1-t  A  1-2=144°  64' 
1-*  A  1=126  26 
-1-t  A  -1=125  50 
1  A  1=70  62 
-1  A  -1,  front,=71  3S 
8-3  A  8-8    "     =96  54 
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Crystals  either  short,  flat  tabular,  or  lon^  and  slender,  sometimes  acicnhr. 
Twins  like  those  of  epidote.  Cleavage  :  vi  in  traces.  Also  massive,  and 
in  angular  or  rounded  grains. 

H.=5'5— 6.  G.=3*0— 4:'2.  Lustre  submetallic,  pitchy,  or  resinous— 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  green- 
ish, grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Subtranslucent — opaque.  Fracture  imeven  or  subconchoidal. 
Brittle.    Double  refraction  either  distinct,  or  wanting. 

Oomp.,  Var. — Tbis  spedcs,  while  doselj  like  epidote  in  crjstallizatioD,  varies  much  in  the  re- 
sults of  analyses,  and  also  in  external  appearance.  The  more  prominent  ways  of  variation  are  tbo 
following:  (1)  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular.  (2) 
The  ciystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Descloizeauz  has  observed. 
(3)  The  amount  of  water  present  varies  from  none  to  1 7  p.  c.,  and  the  hardness  and  specific  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2 '63.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distinguished  are  as  follows : 

1.  AUaniie.  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  6  to  6  wide, 
and  on  inch  or  so  thick.  Color  black  or  brownish-black.  G. =3*50— 3*95 ;  3*58 — 3'54,  from  JotuD* 
il'dd;  3-79,  ft-ora  Snarum,  Norway:  3*53,  from  B.  Bradford,  Pa.,  and  3*935,  from  Bethlehem,  Pa^ 
Brush ;  8*84,  from  Franklin,  N.  J.,  Hunt  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  spedmens  from  East  Greenland,  brought  to  Scotland  by  C.  Gieseck^  Cerm 
is  the  same  thing,  named  by  Hisinger,  having  H.=6;  G. =3*77— 3*8;  lustre  weak,  greasy;  and 
being  subtranslucent  in  thin  splinters. 

BucklandUe  is  anhydrous  allanite  in  small  blade  crystals  from  a  mine  of  magnetite  near  Arendal, 
Norway.  A.lthough  not  yet  analyzed,  it  is  referred  here  by  v.  Rath  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiii.  281).  That  of  L.  Laach  is  also  shown  to  have  the  angles  of 
allanite  by  v.  Rath  (L  c.) ;  the  angles  are  those  cited  above  as  the  angles  of  the  spedes.  TQfM^ 
JBreiih.,  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  spedes.  Angles :  t-2  a  i-3 
=  70"  48'  and  109"  12',  iniA  1-1=114"  80',  l.»Al=126' 30',  -1-t A  1-1=128"  37'  and  61"  20'. 
DescL ;  t-2  Ai-2=70"  14',  -l-t  A  l-i=61"  62',  Breith.     H.=6*6-7.    G.=3-86. 

2.  Uralorihite  is  allanite  in  large  prismatic  crystals  from  the  Bmen  Mts.,  near  IGask.  H.=6; 
G.= 3*4 1—3*60,  Herm. ;  3*647,  Ramm.  It  is  pitch-black,  gives  a  gray  powder,  and  is  neariy  od* 
hydrous. 

2.  BagraiiorvUe,  Occurs,  according  to  Kokscharof,  in  blade  crystals,  which  are  nearly  symmet 
rical  like  the  budclandite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the  direction  of 
the  orthodiagoiiaL  Angles  the  same  with  those  of  uralorthite,  after  many  measurements  by 
Kokscharofl  H.=6*5.  G.=8'84,  Koksch.  Streak  dark  brown.  B.B.  intumesoes  and  forms  t 
^^^^ok,  shining,  magnetic  pearl  In  powder  not  attacked  by  hot  muriatic  add  or  by  boiling  nitric 
Not  analyxed.    Named  after  the  discoverer,  P.  R.  Bagration.    From  Admiatovsk,  Ural 
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Hermann  baa  described  and  analysed  what  he  calla  hagraHon^tej  from  Aohmatotrak,  which  ha 
Btatea  haa  the  angles  of  the  bucklandite  of  AchmcUovsk,  and  which,  therefore,  is  true  epidote 
(q   T.y.    The  analyses  by  Hermann  sustain  tliis  reference. 

S.  Orihite  indnded,  in  itn  original  use,  the  slender  or  acicular  prismatic  crystals,  often  a  foot  long, 
oontaining  some  water.  But  these  graduate  into  massire  forms,  and  souje  orthitea  are  anhydrous, 
or  as  nearly  so  as  much  of  the  aUanite.  The  name  is  firom  6od6s^  giraighL  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slendemess  of  the  crystals,  and  the  consequent  great  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  H.=6— 6.  G.= 2*80— 3*76 ;  3*63— 3*65 
from  Fille-fjeld;  }i'd46,  from  Hitteroe,  Ramm.;  3-37.S,  Scheerer;  3*69— 3*71,  from  Swampscot^ 
Mass.,  Balch;  2*86— 2*93,  from  Naes  mine,  10  m.  E.  of  Areudal,  a  hydrous  Tariety  contaming  IS 
p.  c  of  water.    Lustre  vitreous  to  greasy 

4.  XantkorthUe^  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  G. =2*78— 2*9.    Named  from  (avBof^  yellow^  and  orihite. 

5.  PyTor0\iie  of  Berzelius  is  an  impure  orthite-like  mineral,  in  long  prisms  of  rather  loose  tez* 
lure,  containing  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c.),  and  show- 
ing this  in  its  burning  before  the  blowpipe.  Named  from  Kvpyfire^  and  orthiie,  $>om  KararfVeti 
near  Fahlun. 

6.  ErdmannUe,  of  Berlin,  fh)m  Stoko,  near  Brevig,  is  near  orihite  in  compositiozL  It  occurs  in 
imbedded  graiiis  and  plates,  with  G.=3*l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof  Erdmann.    Contains  4  to  5  p.  c.  of  water. 

AUanite  is  a  cerium-^dote.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  didymium,  with  also,  sometimes,  a  litUe  jrttrium,  nud  rarely 
traces  of  glucinum.  The  condition  of  ozydation  of  the  iron  has  not  been  exactly  determined  in 
most  of  the  analyses,  and  oons«»quently  the  results  are  discordant  The  best  determinations, 
according  to  Bammelsberg,  afford  approximately,  the  garnet-ratio  1:1:2.  inbtead  of  the  epidote 
ratio  1:  2:  3,  whence  the  formula  (ifr+iR)'8i'.  In  this  formula  ft=Ca,  Ce,  La,  l)i,  f'e.  with 
sometimea  Mg,  Y,  An ;  and  l{=£l,  l^e.    Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  I.  Allanitb;  1,  Stromeyer  (Pogg.,  xxxii.  288);  2,  Gredner  (Pogg.,  Ixxix.  4U);  i, 
Bammelsberg  (Pogg.,  Ixxx.  285);  4,Bergemann  (Pogg.,  Ixxxiv.  485):  6,  Zschau  (Jahrb.  Min.,  1862, 
652);  6,  7,  Scheerer  (Pogg.,  IL  407,  465,  Ivi.  479,  IxL  636);  8,  Hermann  (J.  pr.  Oh.,  xxiii.  278, 
xUiL  35,  99);  9,  10,  II,  P.  Keyser  (Am.  J.  ScL,  IL  xix.  20);  12,  T  S.  Hunt  (Proa  N.  H.  Soc.  Boa* 
too.  viil  57). 

IL  Oerine;  13,  Hisinger  (Afh.  I  Pya.,  iv.  327);  14.  Scheerer  (1.  c.);  15,  P.  T.  Qeve  ((Efv.  Ak. 
8tockh..  xix.  425,  1862,  J.  pr.  Ch.,  xcu  223);  16,  v.  Rath  (Pogg.,  cxix.  273);  17,  18,  D.  M.  Balch 
(Am.  J.  Sd,  £L  xxxiii  348). 

ILL  Ura(orihile;  19,  20,  Hermann  (J.  pr.  Gh.,  xliiL  102,  105);  21,  Bammelsberg  (Min.  Oh., 
746^ 

IV.  OrOiite;  22,  23,  Benselius  (Hisinger's  Min.  Schwed.);  24,  25,  Berlin  (Jahresb.,  xvil  221), 
26,  27,  28,  Scheerer  (L  a);  29,  0.  W.  Blomstrand  ((EtV.  Ak.  Stockh.,  1854,  296,  J.  pr.  Oh.,  Ixvl 
156);  30,  F.  Stiflt  (Jahrb.  Min.,  1856,  395);  81,  D.  Forbes  (Edinb.  N.  Ph.  J.,  IL  vi  112);  32, 
Strecker  (Ohristiania  Univ.  Programme,  1854,  Ed.  N.  Ph.  J.,  IL  vi.  112);  33,  Zittel  (Ann.  Oh. 
Pharm.,  cxii.  85). 

y.  XanihorOuU ;  84,  35,  Bahr  and  Berlin  ((Efv.  Ak.  Stockh.,  1846,  86). 

YI.  JSrdmanniie;  36,  Berlin  (Pogg.,  Ixxxviil  162). 

3-0=99*40  & 
l-80=99-27  0. 
1-11=101*17R. 
2*95=99*02  B. 


6.        "        33*41  10*90  20-88  20*73 0*69  10*52 3*12=100*26  Z. 

6.  "  (}) 34*92  16*90  14*98  1*27  13*34        6*80       11*96    0*93  0*5 1  =9961  a 

7.  "  (1)84*88  16*95  15*36   13  78         7*80       11*50    0*66   =99*87  a 

8.  "        37*46  18*09  13*84  6*77         9*76         1*60  13*18    1*02  3*40=99*27  H. 

9.  *'  (})32'19  1200    6*34  10*66  0*51  16*37        8*84 9*14  0*84  1*19,  ^a  1*00,  ^ 

(»*18=9816  K 
10.        **  (1)82*89  12*49   7*33    9*02  0*25  16*68      10*10       7*12    1*77  2*49,  ]ffa  0*09,  £: 

0*1 4:=  99*37  K. 
IL        "  (1)38*31  14*3410-83    7*20 13*42        270       11*28    1*28  3*01,  l^a  0*41,  fi 

1-83=99-06  K. 

12.  "        80-20  13-06 18-26   «r.     16*60        6*90       11*76  1*70  1*30  Hunt 

13.  (MriM      80*17  11*31 20*72  28*19 9*12 ^  Chi  0  87= 

100*38  H 
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c.  Ag  a 

U-Oaritt 

32-08    6*4B2B'!8 





aS-83   3-46 



8-08  1-18  0-60=99-«0  B 

15. 

80-99    0-10   8-11 

13-6W 

11-36       16-08 

9-08  1-S6  0-83=99-89  C 

Ifl. 

31-8B  1366  10-28 

8-89 

0-40  20-89 

11-4B  2-70  =99-9lB 

IT. 

" 

HS-Si   14-18  

16-32 

21-94 

1-83 

7-86  1-26  1-49,  ]!fft  tmdM 
=97-71  B 

IB. 

Ma»*k« 

32-94         3S'60 





20-71  • 

1-33 

7-81  1-47  1-49,  fla  vhU 
=99-40  B 

19. 

UratorA.  30-i9  18-ai  

13-03  Sin  3-87 

10-86  e-H  

g-2B  2-06  3-00=99  80  E 

SO. 

34-47   14-86    8-24 

7-87 



14-79    7-68 



10-30  1-08  1-68=100-OS 
9-28  0-96  1-32,  Cu  0-13= 

31. 

a 

34-08  16-88   7-3B 

7-90 



31-88 



89-23  B 

i2.0rim 

88*26  1400  ~— 

11-43 

ise  n-89  — 

8-80 

4-87   8-70=OT79  E 

25. 

32-00  14-80 

13-44 

8-40  19-41 

S-44 

II-84   6-88=98-72  K 

M. 

38-24    8-18  

9-06 

4-98 

2981 

6-48  0-81  439,  K,  ^. 

0-61=9946  8 

ill. 

S3-60  12-38  ~— 

13-48 



4-66 

30-88 

9-69  1-60  8-34,  K,  N» 

0-8^  =  100  3 
10-42  0-86,a-68=100«Ba 

la. 

34-93  1418  

14-90 

0-8S 

21-48 

1-91 

S7. 

B3-81  1304  

lB-66 

20-60 

1'4S 

9-43  0-38  3-38,  t  0117= 

98-Soa 

S8. 

83-77  14-33 

14-76 

1-12  1770        3-Sl 

0-86 

11  18  0-60  2-61,  ft   0-26= 

88-38  8 

80. 

38-35  14-14  U-30 

1-08 

14.61              . 

0-89  12:04  0-74  822  (lotB  i«i) 

KaO-14,  K  0-29=100  3. 
9-68  I-SO  2-87,  Sa  0-34, 

30. 

82-79  14-67  

14-11 



32-81 

3-43 

ftO-41^101-20& 

31. 

Sl-oa    8-39 

2088 

007 

6-74  48B  

1-02 

6-68  2-06  12-24,  t^a   0-U, 
6  0-90,  fie  3-71=99-13  F. 

SI. 

31-86  10-88  

19-27 



12-76 



9-13  l-a81S-3T     (C  feet) 
Cn  <i-64=99-0S  S, 

3S. 

33-70  17-4418-26 



0-34 

3'93       16-41 



11-21  0-9O  3-47,    C    0-18. 
fia  0-24,60-61  =  101-71  Z. 
8-76  1-1517-6B    (ind.   C) 

34.Xanfl<rtS.32-98  IBM 

4-21 

0-39 

20-01 

0-B8 

=ioo-i3a*a 

30. 

" 

27-B9  lfl-14 

18-01 

I-6S 

1115 

2-13 

3-28  4-94H4e,  C  6^1  = 
100«S  B.  i  B 

«6.&dnmn«.81'86  11-71  

8-82 

0-86 

84-89 

1-43 

816   1-38=100  Bbt. 

AnalTsU  I,  fVom  IglorEoit;  2,  G.=3'79,  (Vom  Erni,  Thurinpa;  8,  0.  ratio  1:1:3,  Ihnn  Che» 
ter  Co.,  Ph.;  4.  from  West  Point,  N.  Y,;  6,  0.  =  8-19n,  near  DrasdeD;  6.  oear  JotunfjeU;  1, 
BiiHram;  8,  0=3-48  —  3-66,  from  WercJiDtiirie,  Ural,  tlie  BCKialled  budtlandite;  9,  G.=3-T82, 
H.  =  a-fi,  pitch-black,  no  clearage,  Cnm  Orange  Co.,  U.  Y.;  \i\  0.=3'S31,  H.=6,  ;ritch-bladc, 
[^om  near  Kckhardt'a  fumace,  Berks  Co.,  Pa.j  II,  Q.=8-49l,  H.=e,  biih.-bk.,  Betblehem,  Noith- 
amptoD  Co.,  Pa.;  12,  Q.  =  3-S4,  Fiaafctin,  N.  J.,  in  magnetio  iron. 

13,  0.=3-T7-3-8(i,  Baatnaeo;  14.  BiddarbTttan  j  16,  G.=4-10B-4-103,  0.  ratio  1 :  8  :  1 ;  li; 
0.^3-983,  Tram  L.  I^Ach;   IT,  18,  a.  =  3-e9  — 3-71,  jet-black,  maaaive,  from  Swampacot,  Hasa. 

19,  20,  G.=3-41~3-647,  from  MIbbV,  in  the  Dra!;  21,  G.=3-617,  Uiaak. 

2a,  a.  =  3-288,  Fahlnn;  'iS.  Finbo;  24,  26,  G.  =  a-B,  TtWrby;  36,  0.=8-fl3-3-66,  KUefjeW; 
37,  28,  G.  =  3'373,  Hitterue;  29,  Wezjo,  Sw.;  3ii,  Q.=3-44— 3-47,  pitcb-bk.  Eo  bnh.-bk.,  in  ijeut* 
near  Weinheim ;  81,33,  G.=2-88— 2-93,  gnh.-bk,,  Naea  mine,  Norway,  in  a  granite  ooutaiuiog 
both  ortbocloae  and  oligoclara;  38,  Haea  mine,  near  Arendalj  HI,  Q.=2'7a,  yellow,  Erikaberg; 
86,  0.=3'88,  black,  Kullberg;  88,  Slokij,  in  the  Langeaund  fiord,  near  BreriK,  a.=3-l. 

SammelBberg  foand,  on  examination,  that  the  Hitteroe  orthite  contained  Fe  8-1 6  and  ^e  B'td^ 
and  thus  deduced  Tor  the  mineral  the  0.  ratio  1:1:3.  The  cerlne  of  Bastnaea  oontained,  accord- 
ing to  Damour,  1-74  p.  c.  of  water. 

The  pvrorlAife  aQ-ordod  BerzeUua  (1.  o-)  Si  10-43,  Si  S'69,  tt  S'OS,  An  1-89,  Ce  13-98,  1 1-87, 
Oa  1-81,  fl26-fi0.  carI»on(byioBB)3l-41. 

Fyi-.,  etc.— Some  varietieH  give  water  In  tbe  dosed  tube.    B.B.  fbgea  eaaily  and  awdlinf 
*     '  1)  to  a  dark,  blebby,  magnetic  glass.     With  the  flazea  reacts  for  iron.    Moat  TarletiM 
'  with  mtirialie  add,  but  if  previouHly  ignited  are  not  decomposed  by  ada 
Dccnn  in  albitia  and  commou  rolospaCtui.  granite,  syenite,  drcon-ayeuitfe,  porphyry,  wtiti 
and  often  in  mines  of  magnetio  iron.     AilaniU  occnra  In  Greenlaiia,  in  granite ;  il 
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Oriifel,  in  Sootland,  in  small  crystals ;  at  Jotun  PJeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Snamm,  in  albite,  along  with  rutile  and  apatite ;  at  Plauenache  Griind,  near  Dresden ;  in  granite 
near  Sohl  in  the  Thoringerwald.  Cerine  occurs  at  Bastnas  in  Sweden  with  hornblende  and  chalco- 
pyriie.  Orikiie  occurs  in  acicular  crystals  sometimes  a  foot  long  at  Flnbo  near  Fahlun,  and  at 
Ttterby  in  Sweden;  at  Skeppsholm  near  Stockholm,  in  black  vitreous  masses  disseminated 
through  gneiss ; .  also  at  Krageroe,  Hitteroe,  and  Filie  Fjeld  in  Norway ;  at  Miask  in  the  UraL 
Ura'orihiie  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  UraL 

In  Jf<u8.,  at  the  Bolton  quarry ;  at  St  Royalston,  in  boulders ;  in  Athol,  on  the  road  to  West- 
minster, in  gneiss;  at  Swampscot,  near  Marblehcad.  In  Ckmn.f  at  Allen's  vein,  at  the  gneiss 
quarries,  Haddam.  In  N.  York,  near  W.  Point,  in  tabular  cryst ;  Moriah,  Essex  Co.,  with  magnet- 
ite and  apatite,  some  cryst  8-10  in.  long,  6-8  broad,  and  1-2  thick ;  at  Monroe,  Orange  Co.  In 
IT.  Jeney,  at  Franklin  with  feldspar  and  magnetite.  In  Fenn^  at  S.  Mountain,  near  Bethlehem, 
In  large  crystals ;  at  E.  Bradffrd  in  Chester  Co.  (called  orthite,  G.=3'5,  anal  3);  at  Easton, 
Northampton  Co. ;  near  Edihardt's  fVimaoe,  Berk's  Co.,  abundant  In  CanadOy  at  St  Paul's,  0. 
W. ;  Bay  St  Paul,  C.  K ;  at  Hollow  lake,  head-waters  of  the  S.  Muskoka  (a.=3*266— 3*288, 
Chapman). 

On  ctyst,  see  Lokscharoi;  Min.  RussL,  iiL  344,  iy.  37 ;  y.  Bath,  Pogg.,  cziil  281,  ZS.  G.,  xvi 
256. 

AIL — The  hydrous  yarieties  of  allanite  or  orthite  are  properly  altered  forms  of  the  spedes. 
They  often  contain  carbonic  add.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
proceed  at  times  from  ihe  alteration  of  allanite. 

At  SiUbohle,  in  Finland,  there  are  crystals  of  allanite  haying  an  epidote  nudens,  and  crystals 
of  epidote  haying  a  nudeus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  from 
one  to  the  otJier. 


279.  BffnROMONTrm.    Kenutt,  J.  pr.  Oh.,  xliiL  228, 1848. 

Amorphous ;  without  anj  trace  of  crystallization.    In  grains. 
H[.=7.     Q.= 4-263.    Lustre  vitreous  or  slightly  greasy.     Color  black  or 
greenish-black. 

Oomp« — ^Apparently  related  to  allanite,  but  containing  much  yttrium,  and  little  aluminum  or 
cerionL    Analysis:  Slemdt(].  a): 

Si       Si     Be      fe      l^n      Oe      La       t       Oa     &g     fTa      &    fi  ft  loss. 
31-09    2*24    6-62     11*23    0«9I     6-64    3*54    3714    0*71    0*42    0*66    0*17     0*86 

Obe« — ^From  Manersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 
Named  fit>m  a  Latin  rendering  of  Mauersberg. 

279A.  BoDonri  BnUh,,  Pogg.,  Izii  273,  1844^  Kersten,  ib.,  hdiL  136,  Kamdi,  J.  pr.  Gh^  xlui 
219.  Belated  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  bnt 
has  a  larger  percentage  of  alumina  and  lime,  and  no  giudna^  and  is  hydrous.  Composition  ac- 
cording to  Kemdt  (L  a) : 

Si         Si        j*e      An      Oe       La       t-       Ca      fig     fTa       ft       fi 
26*12    10-34    12-06    162     10'4e    7*67     17*43     6'82    2*34    0*84    1*21    382=100. 

From  Boden,  near  Marienberg,  with  mnromonlite. 

279B.  MiCHAXEAONiTS  Dano.  An  orViUe-Uhe  mineral  occurring  near  Brevig  with  meliphanite, 
containing,  like  muromontite,  little  alumina  and  some  gludna,  afforded  Michaelson  and  Nobel 
(CEfr.  AJE.  Stockh.,  1862,  605): 

Si       21     Pe      2r     3fte       Oe    La,  tH    t'      ]kg      Oa      IJiTa      S 
1.  29-21     2-81     6-42    6-44    4*27       9*79    16*60     1'63    0*46     14*93    2*45    6-60=98-41  ^ch. 

V  ,  / 

2  28-80  17-61  11*47    14*12    1*49     ir,      16-06    -*-    Nobel 

In  anal  2,  Nobel  obtained  also  0*83  p.  c.  of  a  precipitate  by  means  of  S  H.  H.=4— 6 ;  G.=8*44 ; 
in  thin  splinters  transparent  to  translucent ;  lustre  yitreons ;  amorphous.  It  differs  fVom  mnio 
montite  in  containing  but  little  yttria. 

19 
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380.  ZOISTTB.    BitulpK  (ft.  the  Bui-Alpe  In  Oaiinthla)  tp.  Zoit,  and  OatMhim  IfytralefiM 
berbre  1806,  Klapr.,  Beitr,  It.  179,  1807.     Zoiaito  (fr.  Carlntbia)  Wenu,  180B.    Var.  *r  EpidiM 
ff^  J.  d.  U,  zix.  3aS,  1806,  BemJiardi,  Moll's  Efem,  iii.  24,  1807.    Illaderil  inwfl ,  Syst.  Tab,     | 
p.  ir.  1806.    lime-Epldote.    ZoUlte,  ap,  diatinct  from  Epidole,  Brooke,  Ann  PhiL,  IL  y.  Sfi    i 
1S3S.     Thalite  Brookt,  Oyat.,  *a4,  1823.    Dnionite  Siltiman,  Am.  J.  SoL,  II.  Till  384. 

Jnde(fr.  near  L.  Geneva)  ffi  a  As  Souware,  Toy,  Alpes,  L  g  1 1 2,  HhO.  Biltoretoin,  ScbTeit 
Mridche  Jade,  flSji/ner,  Mag.  Eelvet,  i  291,  Bergm.  J^  448,  1788.  Kephrite  pt  Wem.  Leh- 
manite  Mam^K,  T.  T.,  ii.  354.  Jade  leiiaoe,  Jade  de  Banaanre,  £,  Tr.,  ir.  I8111.  Baosaoriu 
T.  Ot  SbttMure,  J.  d.  M..  xii.  206.  IHOn.  TaT.  oT  Zoinitn  T.  B.  Otai,  Am.  J.  ScL,  II.  ixr.  431, 
1868,  DTiL  336,  1869. 

OrthorLombic.  /A  /=116«40',  (?  A  1-1=131''  If ;  a :  5 :  c=l-1493  : 1 : 
1-62125.  Observed  pianos :  vertical,  /,  »-»,  t-i,  t-(,  i-S,  t-J,  «->,  I-4 ;  domes. 
l-i,  i-f ;  octahedral,  J,  24 ;  f-«. 

"'  /A  Mi=121'*  40',  meaa. 

S7S  /a  1-2=165  29 

i-i  At-a=151  37 
t.tAt-2=162  51 
ia  A  t-2=145  42 
i-i  A  i-S,  front,=5fi  46 
i-S  A  i-i,  Bide,=123  14 
1-t  A  14,  top,— 109  20 
M  A  l-t,  top,=80  3 
i-i  A  1-»=125  20,  meaa. 
i-tAi-i=120  14 
JA^=144  57,  Deacl. 

Fi^re  272,  observed  form,  the  right  1 
and  z-t,  and  i-S  wanting,  and  planes  on 
left  side  of  Rommit  nearly  obsolete ;  271,  the  normal  form  as  deduced  from 
272.  Crj'stale,  lengthened  in  the  direction  of  the  vertical  axis,  and  verti- 
cally deeply  striatea  or  farrowed.  Cleavage  :  i-i  very  perfect.  Oommonlyin 
crvBtalline  masBCB  longitudinally  furrowed.     Also  compact  massive. 

H.=6— 6'5,  G.=3'll— 3-38.  Lustre  pearly  on  i-i;  vitreous  on  earfacc 
of  fracture.  Color  grayish- white,  gray,  yellowish,  brown,  greenish-gray, 
apple-green;  also  peach-blosaom-red  toroee-red.   Streak  uncolored.   Irans- 

Earent  to  ttabtransliicent.  Double  refraction  feeble ;  optic-axial  plane  i-i ; 
isectrix  positive,  normal  to  t-t ;   Descl. 

Var.— A  LnfE-Zoism.  1.  Ordinary.  Colors  gny  to  wUto  and  bromi.  JA/bZ-orSanalp* 
119  48',  Breith.;  of  MoravU,  117'  5',  A.  Weisbacli,  the  dyBtal  the  rhombic  pnam  /  with  tli* 

SUnos  i-S  and  ii,  end  baaal  clearoge  at  ri^ht  angtea  to  /  diatinct.  For  Z.  of  Banrla,  Q.^S-tlS. 
reith. ;  of  SfloiUpe,  3-3*8,  id, ;  of  MoraTla,  3-336,  id. ;  of  Paltigl,  3-381,  id. ;  of  Tiliribi,  N.  Grt- 
nada,  3381,  id.     UniimUe  la  a  very  pore  loisite, 

S.  Rott^red,  OT  ThvUie.  0.=3'I24;  ftngile;  diehroism  strong,  especially  in  the dinction oT ttu 
rertical  aziB ;  in  thia  direction  reddish,  tranareraely  colorleH. 

R  LwB-SoDA  Zoisrra ;  SiusfitrKm  (in  part).  Tbe  original  MDaaorile,  (torn  tlie  vidaityor 
I^e  Qeneva,  Is  a  floe-grained  compact  Eoieile,  a«  bIiowq  by  Hunt,  both  by  tbe  apeoiflc  RTaTity 
and  the  composition.  Q.=3'261,  ft.  the  tidnity  of  Lake  Oenera,  de  Sansmre;  !l-36&— S'3^ 
Bant;  3-227,  Fikenscber;  H.=6'6  — 7 ;  oolorpale  blnlah-green,  greeniah-gray,  to  irhiteorneaiij 
ao ;  Tery  tough,     HdUiD  and  PfofBna  bare  deauribed  a  aauwarlte  which  oocun  with  MrpenliM 
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to  the  Sehwamrald  (Anal.  28).  It  waa  partly  altered,  and  had  the  low  hardneaa  8*5|  with  G.= 
S'le. 

Comp. — A  llme-epldote,  with  little  or  no  iron,  and  thns  differing  from  epidotje.  Foimula  (|Ca 
+  }Sl)'Si*r=3ilica  89*9,  alumina  22*8,  lime  37*3=100.  The  amount  of  aesquiozyd  of  iron  variea 
from  0  to  6*33  p.  a ;  if  much  more  ia  present,  amounting  to  a  aizth  atomkallj  of  the  protozjd 
bases,  the  compound  appears  to  take  the  monodinic  form  of  epidote,  instead  of  the  orthorhombic 
ofsoiaite. 

Saussuriief  aooording  to  the  analyses,  haa  the  0.  ratio  for  ll,  S,  Si=l :  2  :  3^,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  thia  waa  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Hunt  and  Fikenscher^s  analyses  giye  the  0.  ratio  2  :  3^  for  the  sesquioxy ds 
and  silica.  Hunt's,  however,  has  an  excess  of  protoxyds.  In  a  second  analysis  by  Hunt  (see  below), 
the  specimen  contained  mixed  talc^  amounting  to  10  or  12  p.  a ;  and  if  the  magnesia  in  the  first, 
and  in  Fikenscher's,  is  due  in  part  to  talc,  this  would  subtract  from  the  silica;  and  but  a  small 
reduction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  ^proth  (Beitr.,  iv.  179,  v.  41);  3,  Rammelsberg  (Pogg.,  o.  138);  4,  Buchobt 
(GehL  J.,  i.  200);  5,  Qeffken  (Epid.  AnaL  Dissert  Jensa,  1824);  6,  Bammelsberg  (La);  7,  Oeff- 
ken  (L  c.);  8,  Hermann  (J.  pr.  Ch^  xliiL  36);  9,  Stromeyer  (Untenu,  378);  10,  Rammelsberg  (L 
c.) ;  11,  Bichter  (Haid.  Ber.,  iii.  1 14) ;  12,  Bengert  (Ramm.  Min.  Gh.,  1020) ;  13, 14,  Bammelsberg 
(L  a,  751 ) ;  15,  Bernard  (J.  pr.  Ol,  y.  212) ;  16,  Kflhn  (Ann.  Gh.  Pharm.,  lix.  373) ;  17,  Bammels- 
berg (L  c) ;  18,  Brush  (Am.  J.  Scl,  II.  xxvl  69) ;  19,  Thomson  (Min.,  L  271) ;  20,  Genth  (Am.  J. 
Sd.,  IL  TTTiil  197);  21,  Trippel(ib.);  22,  0.  Gmelin  (J.  pr.  Gh..  xlul) ;  23,  Berlin  (Pogg.,  xlix.  689) ; 
24^  Pisani  (O.  B,  IxiL  100);  25,  Boulanger  (Ann.  d.  M.,  IlL  viiL  159);  26,  T.  S  Hunt  (Am.  J. 
Sci.,  IL  xxviL  345) ;  27,  Fikenscher  (J.  pr.  Oh.,  Ixxxix.  456) ;  28,  Hiitlin  and  A.  v.  Pfaffius  (Kenng., 
Ueb.,  1861,  76) : 


Si        21         9e     Ag     Ca 


1.  Saoalpe,  gnK-gy. 

2.  "        rdh.-whUe 
8.       " 

4.  Pichtelgebirge 

5.  " 

6.  " 

7.  Faltigt  Tyrol 

8.  " 

9.  8terzing,  TyTo\  whUe 

10.  " 

11.  Passeyrthal,  Tyrol 

12.  •*  "  gyK^hUe 

13.  Thai  FuBcih,  ywK-^, 

14.  Mt  Roaa,  gnk 

15.  Orossarlthal,  Salzburg 
16w  Zwiesel,  Bay. 

17.  Qoshen,  Mass. 

18.  Unionyille,  Pa.,  VhkmOe 

19.  WiUiamaburg,  Mass. 

20.  Polk  Go.,  Tenn.,  gy^  gnh, 

21.  •«      " 

22.  TeUemark,  Thum 


a 


45 
44 

40-64 
40-25 
40*03 
4032 
40*74 
40-95 
89-91 
40-00 
40*57 
39-56 
41-92 
42*35 
40-00 
40-62 
4006 
40-61 
40-21 
40-04 


29 

32 

28-39 

30-25 

29-83 

29-77 

28-94 

30-34 

31-97 

30*34 

82*67 

27-64 

27-09 

28*30 

26-46 

29*18 

30-67 

88-44 

25-59 

80*63 


3 

2*5 

3-89 

4-50 

4-24 

2-77 

5*19 

5-51 

2-44 

2-06 

6-11 

8*00 

2-94 

8-08 

6-33 

6-19 

2-45 

0-49 

855 

2-28 


23.  Arendal, 

24.  TrayeraelUH     " 


25.  Greoa,      SauBturUe 

26.  L  Genera,       *' 

27.  »«  w 

28.  Schwanwald,    ** 


43-20  29*60       2*88 

42-81  31-14      2-29 

40-28  81-84      1*54 

41-79  81*00  ]^e  1-95 

43-6      82-0         

43-59  27*72      2*61 

45-84  30  281^01-37 

42-64  31'00]S'e2'40 


0*57 

0-24 
4-75 

0-89  • 
0-23 

l-ll 
1-21 
0-66 
8-60 

o-^s 

0-49 
«r. 

<r. 

0*56 

0*66 

2*48 

2-4 
2*98 

3*88 
5*73 


21 

20 

24-26 

22-50 

18-85 

24-85 

20*52 

21-56 

23  85 

24-15 

20*82 

25-00 

22-78 

21-60 

20-16 

22-67 

23-91 

24-18 

28-28 

25*11 

22*72 
18*73 

21-42 

19-68 


=98  Elaproth. 

=98-5  Klaproth. 

2*09=99-84  Bamm. 

200=99-60  Buchol2. 

— ,  Mn  7*65= 100-50  Geffk. 

2*08=99-68  Bamm. 

— ,  Mn  1*78=101-92  Geffk. 

1*69=100*05  Hermann. 

0-95,  Mn  0-17=100*18  Str. 

2-04=98-82  Bamm. 

1-22=101*39  Bichter. 

2*87 =991 8  Bengert 

3*67 =99-56  Bamm. 

3-18,  i.  0*91=99*98  Bamm. 

,  &  1*50=98*66  Besnard. 

0*42=99*81  KiUm. 
2*25=99-83  Bamm. 
2-22=100-89  Brush. 
1-71=99-34  Thomson. 
0*71,   Mn   0-19,  Cu  024= 

99-20  Gentfa. 
0-26=99-22  TrippeL 
0*64,    ^a   1*89,    Mn   1*63-= 

99*1  H  Gmelin. 
1*32,   8n   1*05  ^   V   0*22= 

98*63  Berlin. 
8*70=  100*65  Pisani 


21-0  — ,ti  1*6=100*6  Boulang. 

19-7 1  0*86,  ]^a  3-08=  10004 Hunt 

13*87  0-71,  ]$ra  4-23=99-68  Fik. 

8*21  3*88,  ]^a,  &  8*83  Hiitlin. 


*  8od«  ud  potash.      ^  Made  Mn*  0*  hj  Berlin. 


InansL  8,  G.=8*853;  anaL  6,  G.=8-86l;  anal  10,  G.=3*362;  anal  18,  G.=3*261;  14,  G.= 
3*280*,  17,  G.=8-841;  18,  G.=3*299;  20,  G.=3*844^  some  spedmena  pinkish;  28,  G.=3-34; 
24  G.=3-0a,  H.=6*5;  26,  G.=S-8— 3-4,  H.=7,  the  mineral  from  the  yallef  of  the  Bhone  ir 
Swtxorland,  or  the  region  of  L.  (atoneya;  27,  G.= 8-227,  aame  loc. ;  28,  G.=8'16. 
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AniiL  20  is  of  the  Bame  mineral  that  was  analysed  hy  Mallet  under  the  name  idocrate  (Am.  J 
Bci,  n.  xz.  85).  In  anal  28,  1*18  of  the  silica  was  separated  as  doluble  silioa.  Huiit  obtained  foi 
another  specimen  of  saussnrite  containing  much  talc  (which  was  so  disseminated  through  it  that 
separation  was  impossible)  3i  48*10,  %  26*34,  Pe  3*30,  Oa  12-60,  Mg  6*76,  l^a  S'55,  igo.  0*G6= 
100*31.  If  all  but  3  p.  c.  of  the  magnesia  (the  amount  in  anaL  26)  belonged  to  the  talo^  the 
amount  of  talc  present  would  be  II  p.  c. 

Pyr.,  etc. — B.B.  swells  up  and  fiises  at  3 — S'5  to  a  white  blebbj  mass.  Not  decomposed  hy 
add;  when  previously  ignited  gelatinizes  with  muriatic  add. 

Obs.— This  spedes  was  instituted  by  Werner  in  1805,  first  united  to  epidote  by  HaQj  and 
Bemhardi  independently  in  1806,  and  separated  again  from  epidote  on  crystaUographio  gronnds  bj 
Brooke,  in  1 823.  Desdoizeauz  has  confirmed  Brooke's  conclusion  by  optical  examinations,  and  far^ 
ther  has  shown  that  the  crystallization  is  orthometric,  instead  of  clinometria  Thulite  is  referred  to 
the  spedes  by  Desdoizeauz,  together  with  the  lime-epidote  fh>m  most  of  the  localities  mentioned 
in  oonnection  with  the  analyses.  The  angle  t-2  A  i-i  in  thulite  is  near  \62\  Brooke  remarks 
upon  the  isomorphism  of  the  spedes  with  eudase. 

Zoistie  was  so  named  aiter  Baron  yon  Zeis,  from  whom  Werner  reoeived  his  first  specimens; 
and  ThuUte,  after  Thule,  an  andent  name  of  Norway. 

The  original  zoisite  is  that  of  the  Saualpe  in  Garinthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  referred  here  by  Bemhardi  (L  a,  1806),  and  both 
to  epidote.  Thulite  ooours  at  Souland  in  Tellemark,  in  Norway,  with  bluish  idocrase  {cypriDe), 
yellowish-white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Klodeberg  near  Aiendal; 
and  at  Traverselki  in  Piedmont,  forming  small  veins  with  talc  and  actinolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glader 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  oountiy  about  Lake 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  fh)m  the  chain  of  the  Sassgrat, 
tlurough  the  valley  of  the  Sass,  and  are  distributed  to  a  distance  of  160  m.  from  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anaL  28).  Hunt 
showed  that  boUi  the  very  high  specific  gravity  and  composition  identified  the  mineral  with  zois- 
ite. (For  other  minerals  that  have  pass^  under  the  name  of  saussurite,  see  Garnet,  Meionlte, 
Labradorite.) 

In  the  United  States,  found  in  Vermoni,  at  WiUsboro,  in  columnar  masses ;  at  Montpelier,  bfaiish- 
gray  along  with  caJdte,  in  mica  schist  In  Mass,,  at  Chester,  in  mica  schist;  at  Goshen,  Chesterfield, 
Hinsdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  Conn.^  at  Milford.  In  Penn^  in  W.  Brad- 
ford and  W.  Gi^hen,  Chester  Co.;  in  Kennet  township  and  K  Marlboro;  at  Unionville,  white 
( Ohwnite)  with  corundum  and  euphyUite.    In  Tenn^  at  Ducktown  oopper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  fUmace  or  laboratory  products. 

On  cryst,  B.  ft  M.,  p.  306;  DescL,  Min.,  l  238.  The  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  Prof.  Brush)  is  ^  in.  long,  but  was  attached  by  one  side  to  a  large  imperfect 
crystal,  and  hence  its  planes  were  irregularly  developed.  The  left  I-i  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  /a  i-l  by  Desdoizeaux's  measurement,  is  12 1  °  40',  as  given  above ; 
Desdoizeauz  obtained  also  for  i-iA».2=162''  20',  HAi-i,  top,=120''  nearly;  for  aAi-2=107°  13', 
whence  i-2  A  1.2=146''  34',  and  Miller  found  107°  12',  whence  145''  36'. 

Zoisite  is  dosely  isomorphous  with  epidote.  If  the  figure  266  under  epidote  (p.  28)  ia  placed 
with  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  angle  of  this 
prism  i-iAl-i  is  115**  24',  and  -1  A -1=109°  35';  and  correspondinglv,  the  prismatic  Angle  of 
zoisite  is  116°  40',  and  the  brachydome  1-i  has  the  summit  angle  109*^  20'.  The  position  given 
the  crystals  of  epidote  by  Hauy  has  therefore  a  crystallogenio  interest,  and  the  name  he  applied  to 
the  spedes  pecufiar  significance. 

280A.  JADBITE.    Nephrite  or  Jade  pt.    Jadeite  Damaur,  0.  B.,  IvL  861. 

Maseive,  with  traces  of  a  foliated  colmnnar  Btmctore  on  a  anrface  of 
£racti]T6 

H.=6-5— 7.  G.=3-33— 3-35,  fr.  China,  Dainonr:  3'32,  fr.  Tminan, 
China,  Brush ;  3-32,  fr.  ornaments  in  ancient  Swiss  lake-dwellines,  Fellen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  ap^le- 
green  to  nearly  emerald-green,  bluish-green,  leek-green,  greenish-white, 
and  nearly  whit«.  Strewc  uncolored.  Translucent  to  subtranaluc^it 
Fracture  splintery. 

Oomp^O.  ratio  for  B,  fi,  8i=l  :  2  :  6,  with  the  protoxyds  mainly  soda;  (J  (f  Sra-hjft)'+ 
|£l)*  Si'+S  Si;  or,  with  half  the  excess  of  siUca  basic;  =,  if  K=Ca,  Silica  58*4,  alumina  82'3, 
IhnA  6*0,  soda  1?'4=-100.    It  has  ^e  0.  ratio  and  constituents  of  dipyre,  while  like  uMtoi: 
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Hs  Tvry  hi^  spedflo  grayitf,  as  ranorked  by  T.  S.  Hunt,  who  refers  the  si.6clefl  to  the  epidotfl 
group  (C  "ELf  June,  1868),  and  gives  the  species  the  same  position  in  that  group  as  dipjre  in  the 
Bcapolite  group. 
AnalTses:  1,  Damoor  (L  a) ;  2,  FeUenberg  (Nat  Ges.  Bern,  1866,  112): 

Si        ;S^       j'e      &g     Oa      f^a       ]^       £[ 

1.  China  6917    22-68    1*56    1*16    2*68    12*93      tr,      =  100*07  Damour. 

2.  Swiss  Lake-hab.      68 89    22-40     166    1*28    3*12    1286    0*49    0*20, 2n  013=1010S  FeU 

In  an  imperfect  analysis  of  a  specimen  from  the  province  of  Tunnan,  China,  obtained  by  B 
Pumpelly,  Wm.  Cook  found  (priv.  contrib.)  Si  69-35,  M  24*07,  Mg  <r.,  Ca  0*77,  :^a  13*01,  fi 
0-18,  H  0-80=97-60.  The  analysis  shows  that  Mr.  Pumpelly  rightly  indentifies  this  stone,  the 
Feifesui  of  the  Chinese,  with  jadeite  (GeoL  China,  eta,  117,  118, 1866,  Smithson.  Contrib.,  Na  202) 

Pyr.,  0to. — B.B.  fiises  r»Eulily  to  a  transparent  blebby  glass.  Not  attacked  by  acids  aftei 
Alston,  and  thus  differing  from  sanssurite. 

Oba. — Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  m  China  for  making  ornaments, 
and  passing  under  the  general  name  of  Jade  or  nephrite.  Mr.  Pumpelly  remarks  tiiat  the/eiinii  is 
perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the  chalehihuiiU 
of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identifies  this  name  with  the  turquois  from  the  vicinity  of  Santa  Fe  (Am.  J.  ScL, 
n.  XXV.  227). 


281.  PARTSOHINmi.    Partschin  JETotd,  Ber.,  iiL  440,  1847,  Ber.  Ak.  Wien,  xiL  480. 

Monoclinic.  /A  7=91°  52',  C=52°  16',  (9Ai-i=127°  44',  0  A  14= 
148%  O  A  7=116°  5',  14  A  14,  ov.  0,=116%  0  A  i=126°  51'. 

H. = 6  '5 — 7.  G. = 4*006,  v.  Hauer.  Lustre  a  little  greasjr,  feeble.  Color 
yellowish,  reddish.     Subtranslacent.     Fracture  subcoiichoidal. 

Gomp. — O.  ratio  for  ft,  fi,  Si,  1  :  1  :  2,  as  in  garnet,  and  near  spessartine.  Yon  Hauei 
obtained  (L  c,  f )  Si  36-63,  3tl  1899,  ^e  14*17,  Mn  2928,  Oa  277,  ^  0-38. 

Obs. — In  very  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
Iransylvania. 

282.  OADOUNITB.  Schwarzer  ZeoUth  (fr.  Yttezby)  Geffer,  OreU's  Ann.,  1788.  Ytterbit  (ffih 
cate  of  Ainmfaiij  Ox.  Iron,  aad  a  new  earth)  Cfadotwi^  Ak.  H.  Stockh.,  1794;  Ekeiberg,  lb.,  1791 
(naming  the  earth  tttbia).    Oadolmit  Klapr.  (Ak.  Berlin,  1800),  Beitr.,  iii  62,  1802. 

Orthorhombic.  /A  7=116^,  O  A  l-i=114°  24';  a:b:  o=2-2054  : 1 : 
1-6003,  Nordenakiold,  or  near  zoisite,  if  a  be  made  ^a.    Observed  planes : 


S78. 


S74. 


•Oi 


7    ,     1 

/      <  !      'VvX 

^-^  /  -n--^ 

I 

fT 

^=:::^- 

r — . 

X*^ 

U-U^  ^ 

Ytterby. 


Ytterbj. 


0 ;  Tertical,  /,  i-f ,  m,  t-2 ;  brachydomes,  i-J,  l-I,  2-J ;  macrodom  es,  i-^ 
H;  octahedral,  1,  ^,  1-2,  2-2,  f-f.  2-f.    Cleavage  none. 
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<?Al-i=126^68' 
Oa2-J=109  67 
OAi-i=146  26 
(?A/=90 


OAl=lir 

2-t  A2-t,  top,: 

i-iAi-l,  top,: 

1-tAl-i,  top,: 


39  54 

:110  62 
:7156 


/A  «=122*' 
/A  1-2=160  40' 
/A  1=158  58 
i-5  A 1-S,  ov.  i-J,=122  40 


H.=6-6-7-  G.=4-4-5 ;  of  Ttterby  4-097-4-226,  but  afker  heating 
4*286— 4*456,  H.  Eose ;  4*35,  from  Hitteroe,  Scheerer.  Lustre  vitreous. 
Oolor  black,  greenish-black;    in  thin  splinters  nearly  transparent,  and 

frasft-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  in 
[itterde  crystals,  sometimes  distinct,  with  optical  axes  very  dive^ent,  in 
others  often  wanting.  In  the  mass  subtranslucent — opaque,  fracture 
oonchoidaL 

Oomp.,  Var. — OadoUnite  varies  widely  in  its  cryBtalSi  and  physical  and  chemical  characters, 
sven  in  spedmenB  from  the  same  locality,  and  much  more  so  in  uiose  of  different  The  crystals 
are  nsually  rough  and  irregular,  and  sometimes  oblique  in  different  directions.  EaCiy  (Wn^  1822)^ 
Phillips  (Min.,  1823),  Levy  (Min.  Heuland,  ii  46),  Kupffer,  Scheerer  (G»a  Noryegica,  818),  and 
Waage  (Forh.  Selsk.  Ghristiania,  1864,  and  Jahrb.  Min,  1867,  696^  haye  made  it  monodmie;  and 
Brooke  and  Miller  (Min.,  828,  using  the  same  cryst  examined  by  PhiUipsX  Scheerer  (Jahrb.  Min^ 
1861,  184),  A.  £.  Kordensklold  ((Efv.  Ak.  Stockh.,  1869,  287),  and  Maskelyne  and  v.  Lang  (Fhfl. 
Hag.,  ly.  xxvilL  145)  have  made  it  orthorhombio: 


OAU 

OAl-i 
/A/ 


Fhniips, 
fir.  KararfVet 

98' 
160 

110 


15.   W  A«, 

fir.  EararfVet 


OAui 
OAl-l 

OAH 

IM 


90* 
119   30' 


Leyy. 

96''  80' 
149    49 

115 

Nordenskidld, 

fir.  Eararfv.  it 

Broddba 

90° 

144  r 
124  34 
116 


Scheerer, 
fr.  Hitteroe. 


126*  45' 
116 

Scheerer, 
fr.  Ytterby. 

90' 

144  30' 

126  58 

116  30 


Waage, 
fir.  Hitter5e. 

90'  86' 
146  88 
127  12 
116 

Lang, 
fir.  Ytterby. 

90°± 
146    82' 


Kaskelyne  and  y.  Lang  state  that  the  crystals  from  Ytterby  are  sometimes  oblique  in  Hie  directioi: 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Nordenskiold's  calculated  results. 
Waage,  who  makes  the  form  monodlnio,  enumerates  the  planes  0,  /,  *-t^  i-^,  I,  -1,  i,  -i,  1-2,  Hi 
14,  His  measurements  were  made  wiUi  the  reflective  goniometer,  and  agree  well  with  his  cal- 
cukted  results;  which,  in  addition  to  the  above,  are,  0/\I=B9'  81',  OAl=:lU''  29,  Oa-1= 
112"  21',  (?Af4'=136°  7',  1  A-l=136°  10',  /A  1=168"  8',  /A -1=168°  2'.  Waage  points  out  a 
relation  in  angles  to  epidote,  observing  that  the  prismatic  angle,  116**,  which  is  nearly  that  of 
Boisite,  corresponds  to  H  A  H  in  epidote  (=116"  82'). 

The  Ytterby  crystals  examined  by  v.  Lang  were  partly  altered.  Desdoizeaux  found  crystals 
firom  this  locality  part  a  mixture  of  double  and  singly  reftacting  material,  and  part  without  any 
action  on  polarized  light  Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  the 
correct  form. 

The  variations  in  composition  are  also  considerable.  The  Ytterby,  Finbo,  and  Broddbo  gadolinite 
afford  approximately  tiie  formula  ft'  ^i;  that  of  £Qtter6e,  ft'  Si',  the  0.  ratio  between  the  baaea 
and  silica  beiug  approximately  4 :  8,  as  in  eudase.  That  analysed  by  Bahr  and  Bunsen  has  thi 
0.  ratio  3  :  2. 

Analyses:  1,  2,  Berzelius  (AfhandL,  iv.  148,  389);  3-6,  Berlin  pissert  (Hdol.  UpaaL,  1844, 
and  (Efv.  Ak.  Stooikh.,  1845,  86);  7,  Berselius  (L  a);  8,  Biohaidson  (Thorn.  Min.,  i.  410)-  9,  16^ 
Scheerer  (De  Fosa.  Allauit,  etc.,  Berolini,  1840,  and  Fogg.,  Ivi  479) ;  11,  Konig(Ann.  Ch.  Fhanik. 
czxxviL  88) : 


Si 

Be      t 

Ce 

»e 

nbo 

26-80 

46-00 

16*69 

10-26 

idb' 

24-16 

46-98 

16-90 

11*34 

Oa 


ign.  0-60=98-85  Bercelius. 
ign.  0-60=98-93  Beraeliui. 
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4.  " 

5.  « 

6.  " 

7.  Xanrfrei 
8. 


tt 


9.  Hitteroe 
u 

? 


la 


Si  *6 

25-62     

25-26     

24-66  2*13 

24-85  4-80 

29-18  2-00 

24-65  11-05 


50-00 


49-60 
51*46 
47*30 
45-20 


25-78    9-57    4567 


25-59  10*18 
22-61     6-96 


44-96 
84-64 


7-90 


45*53       6*08 


7-64* 
5*24* 


17*38* 
*  With  ozjd  of  TAnthannm. 


'*e       Oa 

14-44    1*30,   ttg  0-64,  Si  0*48,  &  0-19,  iSTa  0-18=: 

100-65  Berlin 
20-28    0-60,  itg  0-11,  21  0*28,  &  0'21,  l^Ta  0*20=' 

98*45  £«.iia 
15-03    0-46,  ^,  An  ^.=99-51  Berlin. 
13*01    0-50,  Mn,  Mg  1-11  =  100*97  Berlin. 
3-40  Fe8-00    815,  Mn  1-30,  ti  5-:dO=:99*63  Bersev  «• 
4*60  Fe  14-65     — ,  £[  0-60=100-65  Bichardaon. 

1-81      11*68    0-34,  £a  4-75=100-71  Soheerer. 

12-18    0-28,  aba  6-83=99*42  Scheerer. 

9*76    0*88,  Pe  4*73,  &g  0*16,  ^a  0*88,  ti  1*93= 

99-87  KdDig. 

*  ±  2-98,  U  S-86, 1^  8-88,  1*8*21. 


Of  Beriin'fl  analjBea,  the  flrat  two  were  of  the  g^aas^  gadolinite. 

The  oxygen  ratio  between  the  bases  and  silica  in  anaL  1  is  1  :  1-02;  in  2, 1  :  1 ;  in  3, 1  :  0-94; 
in  4,  1  :  0-94;  in  5,  1  :  0-85;  in  6,  1  :  0*92 ;  in  9,  10,  1  :  0-72.  Oonnell  obtained,  for  a  speoimei: 
UbeUed  Fahlnn,  §1  27  OO,  Be  6-00,  9e  14-50,  t  86*50,  €e  14-33,  Oa  0-60=98*88  (Ediob.  N..  Phil 
J^  1836,  June);  whidi,  taking  the  iron  as  protozyd,  gives  the  oxygen  ratio  for  ]ft+Be,  Si, 
1  :  0-92. 

Pyr^  etc — The  glassy  rariety  is  unchanged  hi  the  closed  tabe,  but  if  heated  B.B.  the  assay 
giyea  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayiah-green  in  oolor  without  flising.  The  splintery  yariety  swells  into  cauliflower-like  ramifl- 
cationa  and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slightly 
acted  upon  by  salt  of  phosphorus.    Decomposed  by  muriatic  acid  with  gelatinization. 

Oba. — Qadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden ;  also  at  Ttterby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
In  rounded  masses,  which  are  often  enoirded  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granite.  At  Kararfvet  crystals  have  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  orystala  sometimes  4  in.  across  and  twins  at  this 
laat  locality. 

Named  after  the  Bussian  chemist,  Prof.  Oadolin. 


283.  MOSANDRITB.    Erdmamn,  Jahresb.,  zzL  178^  1841. 

Orthorliombic ?  I^  /about  lir  16',  /A  i-i=121°  10' to  120°  40',  «  A  t-S 
=139°  40'  to  14P,  /Ai-2=160°  to  161°,i^Ai-8=161°  20,  Descl.  Cleav- 
age :  irx  perfect.  Crystak  long  prisms,  UBually  flattened  parallel  to  t4,  and 
longitudinally  striated.    Also  massive  and  fibrous. 

H,=4.  U.=2*93— 3'03.  Lustre  of  cleavage-face  between  vitreous 
and  greasy,  of  other  surfaces  resinous.  Color  reddish-brown,  but  altering 
to  dml  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
iah-brown.  Thin  splinters  translucent,  bright  red  by  transmitted  fight. 
Double  refraction  leeble ;  optic-axial  plane  vertical,  and  normal  to  irl ; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  t-i,  Descl. 

Oomp*— Analysis  by  Berlin  (Pogg.,  166,  1863): 


Si 

11 

M|                •••                  ••« 

Oe,La,D 

9e 

*g 

Oa 

]»a 

ft 

lac 

sow 

9-90 

26*66 

1-88 

0-76 

19-07 

2*87 

0-62 

8-90=100-38 

There  is  acme  ftn  with  the  9e.  Beckoning  the  ¥i  with  the  bases,  as  fonning  part  of  a  sesqui- 
ozyd,  as  in  tphene  and  keiihaoite,  the  oxygen  ratio  of  the  protozyda,  seaquioxyds,  and  siUca.  is 
aearly  1:2:3,  or  of  bases  and  silica  1 :  1  (precisely  16*67 :  16'86X  affording  the  formula 
(i  ft'4'}B)"Si'+l(£L  This,  exdudingthe  water,  is  the  formula  <^  epldote,  to  which  the  spedet 
nay  be  related. 

Vyx^  ttto. — In  the  dosed  tnbe  gives  water.  B.R  ftises  with  Intnmesoenoe  at  3  to  a  browr 
With  salt  of  pboaphonis  in  B.F.  gives  a  violet  bead  (titanio  add)  and  with  borax  in  CF 
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glTefl  an  ametbystine  bead  (manganese).  Decomposed  \>y  moriatlc  add,  with  sepaimtiovi  of  nlki 
and  formation  of  a  dark  red  solution,  which,  on  heating,  gives  off  chlorine  and  becomoB  yelihw. 

Oba. — Oooors  at  Brevig,  in  syenite,  with  leucophanite,  eucolite,  elsolite,  legirite,  black  mici 
on  the  island  of  Lammanskaret  near  Brevig,  Norway.    Readily  undergoes  fdtc ration. 

Besdoizeaux  observes  that,  mosandrite  may  be  regarded  approximately  as  iaomoiphoiifl  wiUi 
■oisite,  in  which  H  At-d=161''  48',  JAlzzlier  16'  (Miu.,  L  633). 

284.  ILVAITB.    Yenit*  (fr.  Elba)  Lelihre,  J.  d.  M.,  zzL  66,  1 807.  IlTait  St^mu,  Orykl,  i  35€» 
1811.    Lieyiit  Wem.,  Hof&n.  Min.,  iL  a^  876,  1812.    Wehrlit  v.  Kob^  Grundz.,  313,  1838. 

Orthorhombic.  7  A  7=112°  38',  0  A  l-i=146°  ^'}J^ '  *  •  ^=0-66608 : 
1 :  1*5004.  Observed  planes :  0 ;  vertical,  7,  i-t,  i-J,  i-2,  t-f ,  i-5,  i-8,  i-4j  t-f ! ; 
domes,  1-t,  3-i,  J-i,  2-i ;  pyramids,  1 ;  in  zone  i-t :  1,  2-2,  3-8,  4-i  ;  in  zone 
ii :  1,  2-2,  3-S. 
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0  A  3-t=116°  39' 
0  A  2-1=138  29 
O  A  1=141  24 
<?Ai-i=167  31 
O  A  2-1=138  29 


1  A  1,  brach.,=117**  27' 
t-2  A  1-2=143  8 
1-t  A  l-f=112  49 
iri  A  i-2,  brach.,=106  15 

7a  i-2=160  34 

7a  t-2=164  45 


^  1  A  1,  mac.,=139  32 

Lateral  faces  nsnally  striated  londtndinallj.    Cleavage : 
I  parallel  to  the  longer  diagonal,  indistinct.   Also  columnar  or 
,  11  compact  massive. 

^<rr4^^      H.=5-6-6.    G.=3-7-.4-2;  3-994,  fr.  Elba,  Haidinger; 

"^^-^^      3-9796,  ib.,  Stromeyer;  3-825-4-061,  ib.,  Lelievre ;  3-711, 

fr.  Kassan,  Tobler.    Lnstre  submetallic.    Color  iron-black,  or  darkgrayisb- 

black.     Streak  black,  inclining  to  green  or  brown.     Opaque.    Fractnre 

uneven.    Brittle. 

Oomp.— 0.  ratio,  from  Tobler's  anaL  (No.  7),  for  &,  fi,  Si=3  :  2  :  5,  whence  (}]^"-f-f  S)'§i' 
=Sflioa  32*8,  sesquioxyd  of  iron  28*4,  prot  id.  31*6,  lime  12*3=100;  and,  as  the  spedmena  were 
partly  in  crjatala  (having  the  planes  i-2,  l-i,  /,  1),  this  may  be  the  normal  composition  of  the  spe- 
cies.   This  variety  is  of  low  specific  gravity,  and  contains  much  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  unisilicate.  In  Rammelsberg's  (Na  8)  the 
0.  ratio  for  ^  fi,  Si,  ^=1108  :  6*76  :  16*90  :  1*4*/ ;  or  for  ft+S,  Si,  £[=9  :  8  :  0*76.  In  anaL  i, 
the  last  ratio  is  7  :  6  :  0  4,  and  in  Na  6,  6  :  6  :  0. 

Btadeler  found  water  a  constant  ingredient,  and,  as  it  was  not  expelled  below  ignition,  regards 
it  as  basic.  His  dosejy-agreeing  analyses  give  for  fi+S,  Si,  £[  the  0.  ratio  9:8:1,  and  for  da, 
^e,  Fe,  2  :  4  :  1.  If  H  be  basic^  the  0.  ratio  of  bases  and  silica  is  6  :  4,  which  is  expressed  in  the 
formula  (fl«,  &»,  fi)»  §i« 

But  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  wa 
may  reasonably  infer  that  impurities  are  present  (as  staurolite  exemplifies,  p.  388X  and  that  these 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  gothite,  which  mineral  loses  its  water 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  general  for- 
mula (ft*,  fi)'Si'4-fil'e]^ ;  with  the  0.  ratio  for  bases  and  silica  7  :  6,  m  would  equal  i. 

Analyses  :  1,  Stromeyer  (XJnters.,  872) ;  2,  same  with  v.  KobeU's  estimation  of  the  iron  (Sdiw 
J.,  IxiL  166) ,  8,  Rammelsberg  (Pogg.,  L  167,  840,  Min.  Oh.,  740) ;  4,  6,  Wackemagel  and  Frank! 
(If in.  Gh.,  ib.) ;  6»  Stadeler  (J.  pr.  Ch.,  xdx.  70) ;  7,  Tobler  (Ann.  Oh.  Pharm.,  xdx.  122): 
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1.  £lba 

29*28 

0-61 

62*64 

1*69 

m.^ 

13*78 

1*27=99*07  Stromeyer. 
1-27-101*48,  Str.,  Kobu 

2.     " 

29*28 

0*61 

23-00 

31*90 

1*69 

... 

18-78 

8.     " 

29-83 

.... 

22*66 

32-40 

.-« 

160 

12-44 

l*60=::]00-33Bamm. 

4.     " 

29*46 

-^^ 

26-79 

28*60 

.... 

0-94 

16-49 

=100*27  Waokeraagel 

6.     " 

29*61 

_- 

21-09 

32*71 

1-65 

14-47 

— r=  99*43  Franke. 

e.    " 

}  29*84 

20-84 

3413 

^-.mm 

1*01 

12*78 

2'43=100  63  Stadeler. 

1.  Nassau 

33-80 

^-^ 

22*67 

24*02 

^^m 

6*78 

11*68 

1-12=99-47  Tdblez 
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Werner  placed  lievrite  in  his  sjstem  next  to  epidote. 

Pyr^i,  etc — ^B.B.  ftiaes  quietly  at  2'6  to  a  black  magnetic  bead.  With  the  flaxes  reacts  for  iron 
Some  Tarieties  give  also  a  reaction  for  manganese.    Gelatinises  with  muriatic  add. 

Oba«— First  found  on  the  Bio  la  Marina,  and  at  Gape  Galamita,  on  Elba,  by  IC  LelidTre,  in  1802, 
'Where  it  occurs  in  large  solitary  oystals,  and  aggregated  crystallizations  in  dolomite  with  pyrox- 
ene, etCL  Also  found  at  Fossum  in  Norway ;  in  Siberia ;  near  Andreasberg  in  the  Harz;  at  the 
mine  of  Temperino  in  Tusckny,  granular,  in  limestone  wiHi  actinolite ;  near  Predazso,  Tyrol,  is 
fpanite ;  at  Schneeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Hebrun  in  Nassau ;  at  Kangerdluarsuk 
in  Greenlaod. 

Reported  as  formerly  found  at  Cumberland,  B.  L,  in  slender  bhick  or  brownish-black  crysUls, 
traversing  quarts  along  with  magnetite  and  hornblende ;  also  at  Milk  Bow  quany,  Someryille, 


On  cryst,  Desdoizeaux,  Ann,  d.  M.,  Y.  yiii  402,  and  his  MinenUogie,  1862,  !h>m  whom  the  abors 
angles  are  taken ;  his  calculations  were  made  from  1 A 1  and  1-i  A  l-i  The  observed  angle  /A  / 
was  about  lll^    Also  Heesenberg,  Min.  Not.,  No.  III.  1. 

Named  Ilvaite  from  the  Latin  name  of  the  island  (Elba)  on  which  it  was  found ;  JUevriie  after  its 
discoverer;  Yenite  (should  have  been  Jenite)  in  commemoration  of  the  battle  of  Jena,  in  1806. 
The  Qermans,  and  later  the  Frendi,  have  cightly  rejected  the  name  yeniUf  on  the  ground  that 
commemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  sdence.  Desdoi- 
zeanz  adopts  IlvaUe. 

A  boulder  from  near  Bytown,  Canada,  analyzed  by  T.  S.  Hunt,  gave  (Logan's  Bep.,  1853,  1868) 
^i  27-80— 28"i0,  ¥e  10*80,  te  66*52,  Mg  2*59,  Oa  0*(S4,  ign.  l-20=99'65;  and  is  referred  by  him 
to  Ueyrite.  It  is  black,  submetaUic^  and  magnetic,  with  two  oblique  deavages;  H.=5*5;  G^.= 
4*15 — 4*16 1  and  in  powder  it  gelatinizes  with  adds.  The  composition  is  essentially  that  of  fay' 
aiiie:  and  the  substance,  although  stated  to  contain  some  black  mica  and  red  granular  garnet,  has 
been  sapposed  to  be  a  ftimace  dag. 

WeMOe  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  H.=6->6*5. 
G.=3-90.  Analysis  by  Wehrle,  Si  34*60,  Fe  42-38,  fin  0*28,  £1 0-12,  ^e  16*78,  Oa  6*84,  ti  1*00 
=100.  B.B.  frises  with  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  add.  From 
SEoiraskd,  Hungary. 

If  t^  be  taken  as  /  in  lievrite,  the  form  becomes  very  nearly  tetragonal,  affording  /A  /within 
half  a  minute  of  90%  OAM^Ue*"  24',  1-1 A  1-1=112°  49'. 


286.  AZDHTB.  Esp^ce  de  Schori  (fr.  Oisans)  Schreiber,  1781,  de  Lisle*s  Orist,  il  868,  1788. 
Sdiorl  violet,  Schorl  transparent  lenticulaire  (fr.  OisansX  de  iMle,  ib.,  and  J.  de.  Phys.,  xxyL  66, 
1786.  Thumerstein  (fr.  Thum)  Wem^  Bergm.  J.,  64^  261,  1788.  Glasschdrl  Blumenb^  Nat, 
1791.  Schori  violet,  Yanolite,  DdametK,  Sdagr.,  L  287,  1792.  Axinite  JEZ;  J.  d.  M..  v.  264« 
1799,  Tr^  iii.  1801.    Thumite. 


Triclinic.    CrystalB  usually  broad,  and  acute-edged. 

276  377 


278 


Baophioy. 


Dauphiny. 


Cornwall. 


Making  m=  0,  P=:'/,  ti=/',  a  (brachyd.)  :  I  (macnxL) :  (j=0-49266  : 1 : 
0*45112.    Obfierved  planes,  v.  Rath : 
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In  zone  P^m^  P;  ^='1>  s=%  m=zOy  «=-l 

"        PyUj  P;  h=i-'ij  j!=i-t,  l3=zirZ\  a,  u=I\  t?=i-i,  to=i-'S 
P,  Sj  P:  i=-3-S,  «=2-%  aj=l',  y=2-r,  c^-3-S,  y=-6-» 
P,  n^;  tf=4-%  ^=3-'S. 


it 

ii 


i=:|-'l 


With  also  A'=2-f '.    Interfacial  angles : 


PAr=134^45' 

P  A  «=116  24 

PAm  (0=90  4 

Pa?=1516 

P  A  «,  adj.,=184  40i 


P  A  u=136°  31' 
Pa ^=146  42 
P  A  y,  ov.  tf,=100  48 
PAt£7,  adj.,=119  31 
i^  A  5=152  3 


u  A  v^UT"  81' 
w  A  Z=164  26 
rA*=143  85 
r  A  fl?=139  13 
rAt^=115  38 


CleaTC^e:  ii  (v)  qnite  difitinct;  in  other  directions  indistinct.    Also 
massive,  lamellar,  lamellsB  often  curved ;  sometimes  grannlai*. 
H.=6"5— 7.    G.=3-271,  Haidinger;  a  Cornish  specimen.   Lustre  highly 

Slassy.  Color  clove-brown,  plum-bme,  and  pearl-gray ;  exhibits  trichroism, 
iflferent  colors,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen  in 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucent. 
Fracture  conchoidal.  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  (L) 
and  antiloffue  (T)  poles  being  situated  as  indicated  in  figure  276  (G.  Rose). 
Double  retraction  strong. 

Oomp^-0.  ratio  for  ft,  S,  fi,  Si,  1  :  1*8  :  0*5  :  8-6 ;  whence  for  ft+fi+B,  Si,  3-8  :  3-6,  or  1  : 1 ; 
whence  (&•)«&•+ 2  fi*Si3+iB«Si«=(&»  fi,  B)'  Si».  According  to  Eose,  fe\§i,B)*4->fi(gi,B). 
Analyses  :  1,  Hisinger  (Min.  Schwed.,  170);  2,  Wiegmann  (Schw.  J.,  xxxiL  462);  3-6,  RammeU* 
berg(Pogg.,  1,363): 

— f  ign.  0'30=98'66  Hisinger. 

— =100  Wiegmann. 

0-64=100*48  Bamm. 

und.  Bamm. 

— ^  B,  t^  and  loss  6*62  Bamm. 

— f  B,  i.  and  loss  6*81  Ramm. 

Bammelsberg  states  that|  in  the  last  two  analyses,  4*5  of  the  last  entry  in  each  is  not  too  large 
an  estimate  for  the  horic  acid. 

Pyr.,  eto^— B3.  fuses  readily  with  intumescence,  imparts  a  pale  green  color  to  the  O.F.,  and 
fuses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  O.F.  gives  an  amethystine  bead  (man* 
ganeseX  which  in  B.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphato  of  potash  and 
fluor  on  the  platinum  loop  colors  the  flame  green  (boric  add).  Not  decomposed  by  acids,  bat 
when  previously  ignited,  gelatinizes  with  muriatic  acid. 

Obs. — Axinito  occurs  in  implanted  glassy  doye-brown  crystals,  at  St  Crlstophe,  near  Bouig 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quarcz;  at  Santa  Maria,  SiintzerUnd;  at  the  sit 
ver  mines  of  Eongsberg,  in  smaller  crystals ;  wil^  hornblende  or  magnetic  iron  in  Normark  in 
Sweden ;  in  Cornwall,  of  a  dark  color,  at  the  Botallack  mine,  where  it  also  occurs  roassiye,  form- 
ing a  peculiar  kind  of  rock  with  garnet  and  tourmaline ;  at  Trewellard,  at  Cam  Silver  near  La* 
morran  creek,  and  at  Boscawen  Cliffs  in  St  Burien ;  in  Devonshire^  at  Brent  Tor,  4  m.  north  of 
Tavistock ;  at  Tham  near  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Ooquim* 
bo.  Chili,  at  the  mine  La  Buitre ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  at  Wales, 
Maine ;  at  Cold  Spring,  N.  Y. 

For  recent  artides  on  cryst.,  Desd.  Min.,  L  616;  Hessenberg,  Min.  Kot,  No.  Y.  p.  27,  £  23; 
V.  Bath,  Pogg.,  oxxviii  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  angles,  are  from  v 
Bath.   Fig.  1  is  from  Bose  and  lUess  on  the  Pyroelectridty  of  Axinite,  Schrift  Ak.  Berlin,  lix.  Sl5 

Axinite  admits  of  a  high  polish,  but  Is  defident  in  delicacy  of  color. 
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2-00 

19-00 
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6. 

Ural 

48-72 
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16-92 
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19-97 
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Wen  Dftmed  from  M^^n,  an  axe^  In  aUusion  to  the  form  of  the  crystalB.    The  name  yandHA  U  of 
aeilier  date ;  bat  it  means  violet^skme^  and  yiolet  is  not  a  characteristic  color  of  the  mineraL 
AIL— Crjstals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  England. 

286.  DANBURmii    Danburite  Shepatrdi  Am.  J.  ScL,  zzxv.  137,  1889. 

Triclinic.  Approximate  angles,  P  A  M=110°  and  70°,  M  A  T=64%  and 
126°,  P  A  T=93°  nearly,  P  A  e=135°.  Cleavage :  distinct,  parallel  to  M 
and  P,  less  so  parallel  to  T.  Or^tals  imbedded,  and 
often  an  inch  broad.  Also  dissenunated  massive,  with- 
ont  regular  form. 

H.=7.  G.=2-95,  Silliman,  Jr. ;  2-957,  2-958, 
Brash.  Color  pale  yellow,  whitish.  Lnstre  vitreous, 
but  usuallv  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle.  (c'v 

Oomp.— O  ratio  for  ft,  B,ft=l  :8  :4;Ca«  Si-HB'8i*=(iOa»+*B)*   V-^ 
Si'=aaica  48-9,  bono  acid  28-i,  lime  22-'7=100.     Analjsos :  1,  2,  Smith 
and  Brush  (Am.  J.  Sci.,  IL  xtL  366): 

Si  B  i^lPe  fin  Oa  fig 

1.  4810  27''73  0-30  0*56  22*41  0*40 

2.  48-20  2715  1*02  22*88  undeL 

Emi  was  the  first  to  detect  the  boric  acid,  but  as  he  admits  (End's  Mineralogy  simplified,  p. 
1 47),  his  analysis  was  incorrect— the  mineral  not  containing  the  10  p.  c.  of  alkalies  announced  by 
him,  as  directly  proved  by  Smith  and  Brush.  Shepard  stated  (L  o.)  that  the  mineral  had  8  p.  a 
of  water  without  boric  acid;  and  yet  it  is  oertain  that  the  mineral  was  the  same  that  was  investi- 
gated by  Smith  and  Brush. 

Pyr.,  eta — Yields  no  water  in  the  closed  tube.  B.B.  fuses  at  3*6  to  a  colorless  glass,  and 
imparts  a  green  color  to  the  O.F.;  this  is  heightened  by  moistening  the  assay  with  sulphuric  acid 
before  heating.  Not  decomposed  by  muriatic  acid,  but  sufficiently  attacked  for  the  solution  to 
give  the  reaction  of  boric  add  with  turmeric  paper.  When  previously  ignited  gelatinizes  with 
muriatic  acid. 

Ohs. — Occurs  withorthodase  and  oligoclaso  in  dolomite  at  Danbury,  Connecticut  It  has  some 
resemblance  to  chondrodlte  in  color,  lustre,  and  brittieness,  but  is  distinetiy  deavable,  although 
the  planes  of  deavage  are  often  irregular;  it  may  be  readily  recognised  by  its  pyrognostic  char- 
actors. 


ign. 

0-60=100. 
0'60=99-20. 


287.  lOUTB.  Spanischer  Lasulith  v.  SehltMkemt  Hoff  Mag.  2Gn.,  1.  169,  1801.  lolith  (ft. 
Spain)  Wt^fu;  KanL  (witii  desor.),  Tab.,  46,  92,  1808.  lolithe  K,  TabL,  61,  221,  1809 
IHchroit  Oordiar,  J.  d  M.,  zxv.  129,  1809,  J.  de  Phys.,  Ixviii.  298,  1809.  SteinheUite  Qadolir^ 
Mem.  Aa  St  Pet,  vl  565.  Peliom  (ft*.  Bodenmais)  Wenu,  Hoffln.  Min.,  iv.  b^  117,  1817 
Gordierite  Lwsaa,  TabL,  ii.  219,  1813;  A,  Tr.,  iiL  5,  1822.  Hard  Fahlunit  Ludissaphir 
Wassersaphir  in  Germ.,  Saphir  d'eau  in  Pr.,  of  Oeylm  Jewelry, 

Orthorhombic.   In  stout  prisms  often  hexagonal.   I A  7=  119®  10'  and  60" 

980 
». 

=150**  2l\U/\li=:120^'^&0\'  'deavieTi^ 'distinct^ 
i-t  and  O  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with  0.  Twins:  composition-face 
/.     Also  massive,  compact. 

H.=7-7^5.      G.=2-56-2-87;    2-5969,   Greenland, 
Stromeyer;  2-65— 2-6643,  Haddam,  Thomson;  Ostgoth-  "^"^ 
land  2-64,  Sudermanland  2*61,  Schiitz;   2*605,  Mursinka,  Kokscharof. 
Lnfitre  vitreons.    Color  various  shades  of  blue,  light  or  dark,  smoky-blue ; 
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pleochroic,  being  often  deep  bine  along  llie  vertical  axis,  and  brownish 
yellow  or  yello wish-gray  perpendicular  to  it.  Streak  uncoloi^ed.  Trans 
parent — ^translucent.  Fracture  subconchoidal.  Double  refraction  feeble ; 
bisectrix  negative,  normal  to  0. 

Oomp.— 0.  ratio  for  bases  and  silica  4  :  6  or  1  :  IJ.  The  state  of  oxydaiion  of  the  iroti  is  stili 
tinasoertained,  and  henoe  tiiere  is  uncertainty  as  to  the  proportion  between  the  protoxyds  and 
sesquioxyds.  The  ratio  usually  deduced  for  It,  ft^  Si  is  1  :  3  :  5.  The  formula  2  ft  Bl+£t*  S\ 
which  corresponds  to  this  ratio,  =,  if  &g  :  $"6=2  :  1,  Silica  49*4^  alumina  33*9,  magnesia  8  S, 
protoxyd  of  iron,  7*9=100. 

Analyses:  1-3,  Stromeyer  (Unters.,  329,  431);  4,  6,  Schiits  (Pogg^  11t.  665);  6,  Scheer^i 
(Pogg.,  IxviiL  319);  7,  Hermann  (Koksch.  Min.  BussL,  iii  267);  8,  Stromeyer  (Untersuch^  3^9, 
431);  9,  Bonsdor£r(Schw.  J^  xxxIt.  869);  10,  Schutz  (Pogg.,  liv.  566);  11,  Thomson  (l£iiL,  i 
278);  12,  0.  T.  Jackson  (This  Min.,  1844^  406,  a.  Bep.  N.  Hamp.,  184): 


1.  Bodenmaifl 

2.  Greenland 

3.  Fahlun 
'4.  Ostgothland 

5.  SUdermanland 

6.  Krageroe 

7.  Mursinka 

8.  Finland 

9.  " 

10.  " 

11.  Haddam,  Ot 

12.  Unity,  Me. 


48*36 
49-17 
60*26 
48-6 
49*7 
(})  60-44 
60-66 
48-64 
49-96 
48*9 
49-62 
48*11 


XI 

31-71 

38-11 

32-42 

30-6 

32-0 

82-96 

30-26 

31-73 

32*88 

80-9 

28*72 

82-60 


8-32 
4*34 
4-01 
10-7 
6-0 


0*88 
0*04 

01 
0*1 


4-10  0-60 
6-69  Uln  0-70 
6-00  0-03 
6-3  0-3 

11*68        1-61 
7*92        0-28 


%  Ca  £[ 

1016  —  0-59=99*46  Stromeyer. 

11'46  1*20=99*81  Stromeyer. 

10*86  —  1*66,  Stn  0*68=99-87  Stromeyer. 

8-2 1-6,  undec.  0'2= 100*3  SchutaL 

9*6  0*6  2-1,  undea  0*6=100*6  Schuts. 

12-76  1-12  1-02,  Pe  1-07=99-36  Scheerer. 

1^-09  2-66,  Li  0-64=100  Hermann. 

11-80  1-69=99-66  Stromeyer. 

20*46  1-76=100-06  Bonsdorft 

11*2  1*9,  undec.  1*6=101-1  Sdifits. 

8-64  0-23  =100*80  Thomson. 

10-14  0-50=99-49  Jackson. 


P3rr.,  etc. — B.B.  loses  transparency  and  (Uses  at  6—6*6.  Only  partially  decomposed  by  adds. 
Decomposed  on  fiision  with  alkaline  carbonates. 

Obs. — lolite  occurs  in  granite,  gneiss,  homblendic,  chlorite  and  talcose  schist,  and  allied  rocks, 
with  quartan  orthodase  or  albite,  tourmaline,  hornblende,  andalusite,  and  sometimes  beryL  Also 
rarely  in  volcanic  rocks. 

At  Bodenmais,  Bayaria,  it  is  met  with  in  granite,  in  crystals,  along  with  pyrrhotine,  blende, 
chalcopyrlte ;  the  variety  Is  the  peliom  of  Werner,  named  frvtm  ifihos  in  allusion  to  its  smoky  blue 
color.  It  occurs  in  quarts  at  Ujordlersoak  in  Greenland ;  in  granite  at  Gape  de  Gata,  in  Spain ; 
at  Krageroe  in  Norway ;  Orijeifvi,  in  Finland  (steinheiliie) ;  Tunaberg,  in  Sweden ;  Fixispaong  in 
Ostgothland ;  Brunhult  in  Sudermanland ;  Pablun  (hard  fahitmUe) ;  Lake  Laach,  with  sanidin ; 
ut  Campiglia  Maritima,  Tuscany,  in  a  trachytic  rock,  containing  also  mica,  quarti,  and  sanidin. 
Ceylon  affords  a  transparent  variety,  in  small  rolled  masses  of  an  intense  blue  color,  the  sapphin 
(jPeau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  vein  in  gneiss ;  sparingly  at  the 
chrysoberyl  locality,  in  an  altered  or  fohlunite  condition;  abundant  in  quarts  with  garnet  and 
yellowish-green  feldspar,  near  the  Norwich  and  Woioester  Railway,  between  the  Shetucket  and 
Quinnebaug,  where  the  gneiss  has  been  quarried  for  the  road.  At  Brimfleld,  Mass.,  on  the  road 
leading  to  Warren,  near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Richmond,  N.  IL, 
in  talcose  rock,  along  with  anthophyllite. 

lolite  is  oocasioniJly  employed  as  an  ornamental  stone,  and  when  cut  exhibits  different  colors 
in  different  directions. 

Named  IcUite  fh>m  for,  violet^  and  Xc0or,  atone;  JDiehroiie^  from  its  diohroism ;  OordiaHe,  after  Gordier, 
the  geologiaty  who  first  studied  the  crystal  of  the  species ;  SteinheiUte  by  Gkuiolin  after  Mr.  Steinheil 
Lucas  and  Hauy,  who  adopt  eordierUe,  rejected  the  earUer  names  iolUe  and  dichroUe  because  the 
former  is  not  always  applicable,  and  the  latter  ii  equally  applicable  to  various  other  stones.  £^ 
dote,  pyroxene^  and  a  multitude  of  other  names,  if  judged  by  the  same  oode^  would  be  found  to  have 
no  better  claim  to  recognition. 

Alt — The  alteration  of  lolite  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  is  mo6t 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  This  change  mi^  be  a  sim- 
ple hydration  (fahkmite,  eta) ;  or  a  removal  of  part  of  the  protoxyd  bases  by  carbonic  add;  or 
the  introduction  of  oxyd  of  iron;  or  of  alkalies,  forming  pinite  and  mic^  The  first  stop  in  th* 
change  consists  in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  pearl; 
foliation  of  the  surfaces  of  these  plates ;  witii  a  change  of  color  to  grayish-green  and  greeoisb- 
gray,  and  sometimes  brownish  gray.   Ln  the  alteratioo  prooeeda,the  foUation  beoomeB  won  com 


UinSXLIOATBS.  301 

pleta ;  afterward  it  maj  be  lost  The  mineral  In  this  altered  oonditioQ  has  manj  names :  at 
nfdftnu  ioiUe,  pinUe^  oaiaspiliie,  fahkmte,  honsdorgUe,  esmarkUej  chlorophyliUe,  gigaTitolUey  pnueoUtg^ 
aspasiolUe.  Rnite,  as  far  as  it  is  altered  lolite,  indudes  properly  the  alkaline  kinds.  Fahlanite  and 
the  following,  excepting  the  last,  correspond  to  iolite+aq.  In  most  oases  if  the  water  of  the 
altered  iolite  be  indud^  with  the  baseSt  the  oxygon  ratio  between  the  bases  and  silica  beoomei 
1  :  1 ;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  ia 
owizkg  to  the  fauDt  that  its  silica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
is  not  saturated  with  bases.  Regarding  the  water  of  the  altered  mineral  as  basic,  eamarkiie^  chkh 
roj^ii^  giganioliiey  and  praaeoliie  will  have  the  formula  (k*,  Itt)  Si ;  ajod/ahhrnite  and  honsdorffite^ 
containing  twice  as  much  water  as  the  preceding,  would  haye  the  formula  {A\  fi)  Si+£L  If 
1  :  3  :  6  :  0  be  the  oxygen  ratio  for  ]^  fi,  ^i,  S  in  iolite,  1:3:5:1  wiU  be  the  ratio  for  emtor^ 
kite,  eta,  and  1:3:6:2,  (offahlunUe^  etc.  Weismfe,  iberiiej  huranite  are  names  of  other  min- 
erals supposed  to  be  altered  iolite. 

For  the  distinguishing  diaracters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
Fesxt^  Fabltuote,  and  Oataspilit^  under  Htdboub  SmoAna 


MICA  GROUP. 

The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  priamatio 
angle  120**;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tough,  laminsB ;  (3)  potasn  almost  invariably  among  the  protoxyd  bases 
and  alumina  among  the  sesquio^^yd ;  (4)  the  crystallization  either  hexa- 
gonal or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surface. 

Soda  is  sparingly  present  in  some  micaSf  and  is  characterlBtic  of  the  hydrous  species  paragonite 
(p. 437).  Lithia,  rubidia,  and  csosia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  acid  replacing  silloa ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basia 

1.  0.  ratio /<fr  bases  and  eHiea  1  :  1. 

288.  Phlooopitb.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  B,  1^  between  2  :  1  and  5  :  3.  (3)  Optic-axial  angle  S*"— 20*.  (4)  Folia  tough,  and,  if  not  al- 
tered, elastia 

289.  BiorrrR  (1)  Contains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  if^  fi  about 
1  :  1  (rarely  1  :  H  or  1  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic. 

290.  LspiDOiraiiAinD.  (I)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  It,  fi  about  1  :  8.  (3)  Optically  like  biotite.  (4) 
Folia  brittle,  hardly  at  all  elastic. 

291.  AxsiTB;  lepidomelane  having  the  0.  ratio  for  ft,  fi=I :  2. 

292.  AsTSOPHTLLm  (1)  Contains  much  titanium,  zirconium,  eta,  with  little  alumina.  (2)  0. 
ratio  for  It,  fi  between  2  :  1  and  6  :  3,  nearly  as  in  phlogopite.  (3)  Optio-axial  angle  exceeding 
90%    (4)  Folia  britUe,  but  slightly  elastic. 

2    0.  ratio  fir  JMses  and  silica  1 :  1^  to  1  :  2. 

293.  Muaoovm.  (l)  Contains  potash  ahnost  alone  among  protoxyds.  with  no  magnesia^  or 
rarely  a  little;  and  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  B,  fi  1  :  6  to  1  :  12,  and 
for  K+fi,  §i  mostly  1  :  1^.  (3)  O^tio-axial  angle  40«  —76*.  (4)  Folia  tough,  elastic,  except  in 
some  hydrous  or  altered  kinds. 

294.  I1BPXDOLIT&  (1)  Contains  lichia,  rubidia,  and  otesia,  with  potash  as  the  principal  protoxyd, 
and  with  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  ll+fi,  §i  mostly  1  :  l(.  (3)  Optie- 
axial  divergenoe  70*— 78\ 

296.  Cbtofhtllits.  (1)  Same  oonstitaents  as  lepidolite.  (2)  0.  ratio  for  ft+fi,  Si=l  :  2.  (8) 
0pti04udal  angle  60'— 60*.    (4)  Folia  tough,  elastic. 

The  species  of  the  Mloa  group  graduate  into  the  hydrous  micas  of  the  XIargarodite  group  (p. 
) ;  and  through  these  they  also  approach  the  foliated  spedes  of  the  Talc  and  CSilorite  groups, 
especially  the  latter. 

The  micas  were  regarded  as  of  one  species  untQ  1792,  when  lepidolite  was  made  distinct  Tht 
eariier  synonymy  therefore  may  be  conveqiently  given  here. 


S02  OITOKN  OOUPOUKDa. 

FUnj  probnbly  bdaded  the  mineral  mioft  with  tlie  Zopii  ^eeulirjf  (xzzrt.  4S^  or  Sbviik;  nc 
the  ibavingt  or  scales  of  Inyria  tpeailani  iCrowii  orer  tlis  "Oircus  lluinias,  "  to  pnidna  u 
■greeable  wbiteDesi.  were  probabl/  tbosa  of  ■  Boft  Bilverj  mica  schuit.  His  Sammochrym  is 
(zzxriL  13,  numed  from  d^^^c.  tand,  xptdi,  gold)  waa  piobablf  aand  Itam  a  jellowiah  mica  KiiS. 
which  abounds  b;  the  road-«ide  in  many  mica-Bchist  refciona.  Agrioola  apeaka  of  the  deaftn 
diarocter  of  this  ailverj  aod  golden  duBt,  oa  cited  below.  Tbis  Bilvery  and  golden  mica  in  sale? 
ia  the  Cai-mlver  and  Cai-gold  of  madJSTal  Enrope.  The  following  la  the  afnoDynij  of  the  msai 
aince  the  time  of  Pilar : 

Mica,  AmmochrTBOB,  colore  arg«nto  ita  limile  Bit,  ut  pueroa  et  reram  metalUcamm  tniptrni 
decipere  pOBsit,  Germ.  QUmmeT,  KatEen-Silber,  Agrv^  Fobs^  2U,  447,  Interpr.,  466,  1M&  Sfea- 
lariB  lapis  adulterinus  fleiilia  seiangul'iruni  CapeOer,  Frodr.  Ciyat,  26,  1723.  Uio  [Talc  bS 
included],  Yitrnm  MuBcovitionin,  Y.  itntheoiticum,  Skimmer,  Vi.B.Talba  iKattailver),  Oara  (Ki» 
gull),  mora,  viridia  [Chlorite  fr.  Sablberg],  nigra,  Bquamosa,  radians,  floctuaoa,  hemiaphcTBi' 
WaU,  Uin.,  129,  131,  1717.  Mica  pL  [rest  Talc,  Chlorite],  Verre  de  MoscoTie,  etc, /V.  THWilL 
I  241,  1753.  Mica,  Glknmer,  Titrum  Mnacoviticuro  (in  plates),  Uica  sqiumosa  {in  ecalea)  OM- 
Uin^  88,  1TB8.  IsinglasB  (in  large  plates),  Qlimmer  or  Mica  (in  amall  scales)  pt.  (rest  Tih 
Oblorite)  ffHi,  FosB.,  10,  13,  1771.  Qlimmer  [Chlorite  and  Talc  eicludedj  Wera^  Bergm.  J-  3: 
1780. 

The  word  mica  has  been  Bud  to  oome  from  the  lAtin  mica,  a  enanb  or  grain,  as  it  was  ronMif  j 
applied  especially  to  the  mineral  in  scales.  It  ia  usually  derived,  however,  fhtm  the  ZaIid  ffiun 
■igtilQ'ing  (like  Uie  Oemun  name  CliDinur)  1o  Mae. 

flB8.  PBZiOOOPl'lX.    llagneala-Uica  pt.    BhamUc  ICca.     Rhombenglimmer  pt.     PUognfil 
(fr.  Antwerp,  N.  Y.)  BrtiiK,  Handb.,  S98,  1841. 

Orthorhombie.      /A  7=120'',  and   habit  hexagonal.      PriBma   TisnaDr 
oblong   six-sided   prisms,   more  oi 
^^  less  tapering,  with  irregolRr  sides: 

rarely,  when  small,  with  polisAeii 
lateral  planes.  Cleavage  b»^ 
highly  eminent.  Not  known  ic 
compact  massive  forms. 

H.  =  2-5-3.  G.  =  2-78-2Sa. 
Lustre  pearly,  often  siibmetallic  m 
cleavage  anmce.  Color  yellowish- 
brown  to  brownish-red,  with  often 
something  of  a  copper-like  refec- 
tion ;  also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  foIiiL 
Antwerp.  Thin   laminte    tongh   and    elastic 

Optical-axial    divergence  8° — 2i)°. 
rarely  less  than  5° ;    in  fig.  2Si, 
which  represents  the  optical  character  of  the  mica  of  Natnral  Bridge,  15°. 

Oomp. — Mostly  (^&*-^iS-S)' Si';  the  bases  ioolude  maguesia  and  little  or  no  iron.  PauSiJ 
fbi  all  (I  It'+i  &)'  Si',  as  in  enaL  by  Bammelabei^.    Pblogopite  fs  a  true  Jfagnmia  mita. 

Analyses:  1,  Meiczend^rfT  (Pngg.,  IviiL  1ST);  2-1,  Craw  (Am.  J.  So.,  IL  z.  383);  G.  Bn- 
melBberg(Z3.  0'.,xiv.7BS);  6,  Svanberg (Ale.  H.  Stookh., -ISSS,  176);  7,  Delesas (BuH  Q. fr, 
ILix.  121);  8,  id.  (AiUL  d.  M.,  T.  x.  619);  S,  a  Bromeis  (Po^.,  It.  112): 


'% 


He 

m  Co,  K.  T.  (I)  41-30    16-8S     1-Jl     38-79   - 
L  WwMd^  N.  T.  40-15    17-38     —    28-10   - 

■  With  MOM  lltbU 


UNI8ILICATSB.  803 

Si      Si  j*e    I^Iu    JIg     Oa    JTa      fi:      A      P 

3.  Bdwardfl,  N.  Y.    40-36  16-46 29'66   4*94    7'23  0-96  =99-48  Orawe. 

4.  "  40-36  16-08 30-25   4-89    607   2-66=99-80  Orawa 

5.  GoaTameiir  41*96  13-47        2*12  0-55  27*12  0-34    (r.      9*87  0*60  2'93=98-96  Ramm. 

6.  Sala  42*46  12*86        7*11  1*06  25*39 6*03  3*17  0*62,  Mg0*36,Ca  010 

=99- 1  ft  Svanberg 

7.  Yoogea  37*54  19*80        1*61  0*10  30*32  0*70  100    7-17  1-51  0*22=99*97  Delesse. 

8.  "       Im^gnh.    41*20  12*37        9*51*  l*oO»»  19*03  1*63  1*28    7*94  2*90  1*06,  Li  0*22=98*64 

DeleasB 

9.  Hentshenberg,  5r.  42-89    6*09  Pel 0*69   24-88  0*76  0-36  13*15  2*30  — =100*47  Brom. 

*  Indndes  6-08  of  Fa'  O*.         ^  Beekoned  as  1*6T  Mn*  O'. 

The  Sala  mica  of  No.  6  has  not  been  examined  optically;  yet,  as  it  agrees  nearly  in  atoni 
proportions  with  phlogopitOi  it  appears  to  belong  here.  It  was  dark  green  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg;  the  analysis  is  here  cited  from  the  original  paper  by  Svanberg. 
Crawe's  analyses  afford  the  0.  ratio  1-77  :  1  :  2*69=7  :  4  :  11,  and  Meitzendorff's  nearly  the  same. 
The  sihoo-fluorids  in  the  former  are  about  f^,  and  in  the  latter  .^.  G  of  No.  5,  2*81,  Rammels- 
berg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:6;  and  8,  about  4^  :  3  :  9.  The  latter 
mica  is  a  brown  or  greenish  kind  £rom  the  rock  called  by  Delesse,  Minetto,  occurring  at  Ser- 
▼anoe  in  the  Yosges ;  the  ratio  may  become  that  of  biotite  when  the  state  of  oxydation  of  the 
iron  is  ascertained ;  G.=2'842.     No.  9  gives  the  ratio  121  :  6  :  22^;  it  is  fVom  near  L.  Laach. 

Pyr^  etc.^ — In  the  dosed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  fluorine 
in  the  open  tube,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  B.B.  whitens  and 
fuses  on  the  thin  edges.  Completely  decomposed  by  sulphuric  add,  leaving  the  silica  in  thin 
scales. 

Obs^-Phlogopite  is  especially  diaracteristic  of  serpentine,  and  crystalline  limestone  or 
dolomite. 

Occurs  in  limestone  in  the  Vosges  (anaL  7,  8).  Indudes  probably  the  mica  found  in  limestone 
at  Alt-Kemnits,  near  Hirschberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  the 
optical  angle  S"*  30'  and  pa^el  to  the  shorter  diagonal  (Grailich);  and  a  brown  mica  from  lime- 
stone of  UppeT  Hungary,  affording  Grailich  the  angle  4°— 5°. 

Occurs  at  the  following  localities  in  the  U.  States ;  specimens  from  which  afforded  the  optica] 
angles  annexed,  all  measured  by  B.  Silliman,  Jr.  (Am.  J.  Scl,  XL  x.  372)^  excepting  one  by  Blake 
(ib.,xii.6): 


M 


1.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  glassy  transparent  7'— 7*  30'         B.  S 

2.  Edwards,  N.  Y.,  ridi  reddish  brown  10?  " 

3.  St  Lawrence  Co.,?  N.  Y..  yeUowish  10?  " 

4.  Vrooman's  Lake,  N.  Y.,  in  long  crystals  of  a  yellow  color  10  80—10  60      " 
6.  Edwards,  N.  Y.,  rich  yellowish-brown  color  11  " 

6.  Warwick,  Orange  Co.,  N.  Y,  in  limestone,  yellowish  11 7  ** 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 

inches  long  18—18  12  " 

8.  Pope*8  If  ills,  St.  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  yellowish- 

brown  13  30 

9.  Edwards,  N.  Y. ;  2d  specimen,  yellowish^brown  13  30 
10.  Chuidi's  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills  13  30—14 
IL  Near  Skinner's  Bridge,  Bossie,  N.  Y.,  silvery-yellow  mica  14 

12.  Carlisle,  Mass ,  rich  yellowish-brown  14 

13.  Bosaie^  K.  Y.,  near  Mrs.  Story's,  light  yellowish  15 

14.  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal  15 

15.  Natural  Bridge,  Jefferson  Ca,  N.  Y.-,  rich  yellow;  associated  with  ser- 

pentine;  same  as  analysed  by  Meitzendo(rff  15 

15.  bis.,  ib.,  ibb,  another  spedmen  16 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals  15  80—16  30      *• 

17.  Tidnity  of  Bossie,  N.  Y,  rich  yellow-brown ;  probably  the  same  as 

Gouvemeur  *  16  7—16  15        " 

18.  Essex,  N.  Y,  in  limestone,  deep  rich  brown  oolor  16  30  ** 

19.  Upper  Ottawa,  Canada,  reddish-yellow,  transpareal  17  30—18  " 

20.  MorMh,  Essex  Co.,  N.  Y.,  very  dark  smoky  red  ^  Est'd  16—17  " 

21.  Somerville,  N.  Y,  faint  brownish  -^  5—7  ** 

22.  Burgess,  Canada  West,  bronzy,  almost  metallio,  semi-transparent  if 

£in ;  opaque  in  plates  a  line  thidc ;  slightly  elastic  only  ^  found  with 

apatite  in  sandstone  *  Ang^  reiy  myA  * 


II 


304 


oxroBir  ooHPomnM. 


Abcmt  14* 

&S 

About  10 

u 

Est'd  10- 

12 

u 

10-12 

u 

About  10 

Blaka 

28.  Fraiiklin,  N.  J.,  bronzy-yellow 

24  BurgesB,  Canada  West,  whitish-jrellow 

25.  Fine,  St  Lawrence  Co.,  N.  Y.,  yery  dark  oliye-brown 

26.  Amity,  N.  Y.,  opaque  silvery  white 

27.  Warwick,  Fa.,  brownish  olive-green 

Phlogopite  occurs  also  at  Gouvemeur,  N.  Y.,  of  a  brownish  copper-red ;  at  Sterling  Kiiie,  Mor» 
ris  Co.,  N.  J.,  rich  yellowish-brown,  inclining  to  red,  in  h'mestone ;  at  Suckasunny  mine,  N.  J., 
deep  ohve-brown,  inclining  to  yellow,  in  limestone ;  Newton,  N.  J.,  yeUow,  in  limestone ;  Lode- 
wood,  Sussex  Co.,  N.  J.,  deep  olive-brown,  like  the  mica  of  Fine,  N.  Y.,  in  limestone ;  at  St.  Je- 
rome, Canada,  reddish-coppery.  The  crystals  at  Clarke's  Hill,  St  Lawrence  Co.,  are  very  large, 
sometimes  nearly  two  feet  long;  fig.  281  represents  one  in  the  cabinet  of  W.  W.  Jefferia,  which 
is  20  in.  long,  4  In.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  57^  pounds.  Senarmont  found 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  15**. 

Named  from  ^Xoyunrof^  fire-Uke^  in  allusion  to  the  color. 

Alt.— The  phlogopites  are  quite  liable  to  change,  losing  their  elasticity,  becoming  pearlj  in 
lustre,  with  often  brownish  spots,  as  if  fh>m  the  hydration  of  the  ozyd  of  iron.  In  some  cases 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  serpentine  pseudomorph  after  phlog- 
opite  from  Somerville,  St  Lawrence  Co.,  N.  Y.,  afforded  Lewinstein  (ZS,  Ch.  Fhaim.,  1860,  16) 
Si  47-24*  M  2-82,  Mg  88-23,  te  TIC,  Na  0-67,  fc  067,  tl  14-87  =  100. 

289.  BIOnTE.  MagnesiarMica  pt.  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenua 
(fr.  Vesnv.)  BreUh^  Handb.,  382,  1841.  Bubellan= Astrites  trappicus,  BreUh^  ib.  879.  Biotit 
ffauanu,  Handb.,  671,  1847.  RhombengUmmer  (fr.  Greenwood  Furnace)  Kenfigott^  Fogg.,  i^rriH 
661. 

Hexi^onal.  ^  A  5=62°  57',  crystalB  fr.  Vesuvius,  Hessenberg;  a= 
4'91112o.  Habit  often  monoclinic.  Observed  planes :  O;  rhombohedrons, 
^'A"^.'  prism,  i-2 ;  pyramids,  1-2,  f  2,  f  2,  1-2^  f  2,  2-2,  f  2,  f  2,  4-2 ; 
f-jB  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  Vesuvian  crystals. 


283 


0  A  5=100° 
O  A  4-2=121  25' 
OAf  2=106  59 
(9  A  1-2=101  30i 


(9  A  f  2=98°  41' 
O  A  2-2=95  49 
C>  A  4-2=92  55 
(?  A  1=113  47 


Prisms  commonly  tabular.  Cleavage :  basal 
highly  eminent.  Often  in  disseminated  scales, 
sometimes  in  massive  aggregations  of  clearable 
scales. 

H.=2*5— -3.  G.=2*7— 3*1.  Lustre  splendent,  and  more  or  less  pearly 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  but- 
faces  vitreous  when  smooth  and  shining.  Colors  usually  green  to  black, 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminae,  un- 
less the  laminsB  are  very  thin ;  such  thin  laminae  green,  blood-red,  or  brown 
by  transmitted  light;  rarely  white.  Streak  uncolored.  Transparent  to 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  diver- 
gence, from  exceptional  irregularities,  but  the  angle  not  exceeding  6°  and 
seldom  1°. 

Oomp.,  Var. — Biotite  ia  a  magnesia*  iron  mica,  part  of  the  alumina  being  replaced  hj  aetqw* 
oxyd  of  Iron,  and  protozyd  of  iron  and  magnesia  existing  among  the  protozyd  bases.  Blaok  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  Tarj  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  canes,  of  the  degree  of  ozydation  of  the 
iron ;  and  the  exact  atomic  ratio  for  the  species  and  its  limits  of  variation  are  therefore  not  pre* 
daely  understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  giving  the  formula 
(i6'+ifi)'§i*,  whioh  ia  the  formula  of  garnet    In  some  cases  the  ratio  is  apparent^  neai 
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l:H  :2i  and  1:8:3;  and  Uirongh  apeoies  ocmtaining  much  iron  it  paasea  to  micna  of  thi 
apedea  annite  and  lepidomelane. 

The  analyaee  below  are  arranged  in  two  diyifiions ;  (A)  having  the  0.  ratio  approzimatelj  ]  : 
1:3;  (B)  having  other  variooB  ratios. 

Analjaes:  A.  1,  y.  Kobell  (Kaatn.  Arch.  Nat,  xiL  29);  2,  8,  Smith  ft  Bmah  (Am.  J.  Sd.,  H. 
XYL  45);  4,  y.  Hauer  (Ber.  Ak.  Wien,  zii.  486) ;  6,  Smith  k  Brush  (I  c.);  6,  J.  L.  Smith  (Am.  J. 
Sd.,  n.  zliL  91);  7,  y.  Kobell  (L  c);  8,  y.  Kobell  (J.  pr.  Ch.,  zzxyi.  309);  9,  Bromeis  (Pogg.,  ly. 
112);  10,  Ghodnef  (Fogg.,  IzL  381);  11,  Ghodnef,  with  ozyd  of  iron  bj  Mitscherlich  (J.  pr.  Ch., 
IzzzyL  1);  12,  Kjerulf  (J.  pr.  Ch.,  Ixy.  18*7);  13,  H.  Rose  (GUb.  Ann.,  Ixzl  13);  14,  C.  Bromeis 
(Bischof's  Lehrb.  Oeol,  il  1418);  16,  Bukeisen  (Keung.  Ueb.,  1866-67,  86);  16,  Schoerer  (Za 
G..  ziy.  60);  17,  Kiebel  (ib.);  18,  A.  Strong  (B.  H.  Ztg.,  zzui.  64);  19,  Klaproth  (Beitr.,  y.  78); 
20,  H.  Bose  (Fogg.,  i.  76);  21,  y.  Kobell  (Kaatn.  Arch.  Nat,  xii  29). 

B.  22,  23,  Schoerer  and  Bube  (Za  G.,  xiy.  66) ;  24,  Yarrentrapp  (Fogg.,  Izi  381) ;  25,  Delesse 
(Ann.  Ch.  Fhja.,  IIL  zxy.  14);  26,  Syanberg(Ak.  H.  Stockhohn,  1839,  172);  27,  Kjerulf  (L  a); 
28,  Syanberg  (L  a,  177);  29,  Haughton  (Q.  J.  G.  Soc,  zviii.  418);  30,  H.  Bose  (No.  20  aboveX 
31,  T.Kobe]l  (Ka  21  aboYeX  with  Mitsoherlioh's  determination  of  the  iron. 


A.  0,  fxsUo  approaBimaidy  1:1:8. 


Si     Si      9e     J'e 
1.  Monroe       40-00  1616    7*50   


8. 


u 


u 


89*88  14*99    7*68 
89*51  15*11    7-99 


4.  *•  40-21  19-99    7-96 

5.  PatnamOo.3962  17-35    6-40 

6.  Ghe8ter,M8.39-08  15-88    7*12 

7.  Greenland  41-00  16-88    4-60 

8.  Bodenmaia  40*86  16*13  13-00 

9.  YesuYins    39*76  15*99    8*29 


ti 


(I 
a 


10. 
11. 
12. 

13.  L  Baikal 

14.  LLaach 

15.  Tyrol 

16.  Brand 

17.  " 


(})  40*91  17-79  11*02 
40-91  17*79  8-00 
44*63  19*04  4-92 
42*01  16*06  4-93 
4802  16*86  11-63 
88-43  15-71  14*49« 


5-06 


7-03 


37-18  17*63    6-20  15*35]|[n0-31 


fin     Mig 

21-54 

23*69 


28*40 

21*16 
23-85 

23*58 
18-86 
22-00 
24*49 

19-04 
19-04 
20*»9 
25-97 
18-40 
17*28 
9*05 


0*31 


«r. 


Ca       fiTa     ]&        A 

10*83    3-00 

1*12    9-11     1-80 


0-30 
0-30 


10-20 


9-96 
9*96 


1*35 


1-56    0-90  6-22  2*89 

l*»il  8-95  1-41 

2*63  7-50  2*24 

8*76  4-30 

8-83  0-44 

0«87  8*78  0-75 


2*05    6*97  0*17 

7.55 

0-71    116    8-60 

tr.     11-42  2*76 

0-79    2-93    6 14  3*62 


37-06  16*78    6*07  15-37       tr.        902     0-67    2-86    6*96    3-77 


18.  Hanboig    36-17  18-09    8*70  13*72 

19.  Siberia        42*60  11*60  22*00     

20.  Miask         40*00  12-67  19-03     


21. 


42*12  12*83  20-78 


11-16 

2-0  9-00 

0-63  16-70 

—  16*16 


0-62    <r. 


7-59    2-28 

10-00    1-00 

5-61  

8*58    1-07 


P 

0-60,  tt  0*2  n. 

99-76  K. 
0*95,  a  0-44= 

99*16  &  ft  B. 
0*95  CI  0-44= 

98-95  S.  ft  B. 

=98-97  H. 

1-20,01  0*27  = 

99-06  S.  ft  B. 
0-76=98*60.  S. 
<r.= 99*35  K. 

=1 00*26  K. 

gangue  0-1 

=98-62  B. 

=9y*02  C. 

=9803  0. 

=98*97  K 

0-66=97-16  R. 

=rOO-36»B 

=100*09  B. 


^ti2*47  = 

100-67  a 

tt  3*64»»= 

101-10  K. 
0*86=98*59  & 

=98  K. 

2*00Ti,Pe  1-68. 

=97*27  a 

=101*63  K. 


B.  0,  ToMo  approiximakiy  1:2:8,  \l^\^,etc 


12.  IMberg     37*60  17*87  12*98 

23.  "  36*89 16-00 16*29 

24.  anerfhal    39-86  16-07  18-21 
26.  Alp8,dLyji.  41-22  13*92  26*90 


— tt  3*06= 

99*42  a 
— tA  8-16= 
100*15  B 

16-60     0-42  [18-68,  loss  incL],    Yarr. 

1-09      4*70     2-68    1*40      6*05   0*90     1-58=100-34  D 


9-95     0*20    10-15     0*46    8-00 
6-95    9-66     1*75  


0*83    8-48 
6-06    4*40 


•  Mwli  mamoDiMd  Wftter  given  off  on  ignldon,  and  nasi, 
b  GonUfailng  Fe  and  AL 

20 


made  on  the  mineral  after  thne  drying. 
•Am  pnbUihed,  protoxyd. 
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Si 

26.  Pargaa       42*58 
27.Eirel,&r.-&ii.43]0 

28.  Rosendahl  44*41 

29.  Gkir.Wood  44*40 
BO.  Miask         40*00 


Si      Pe 

21*68  10-39 
16*05  25*89 


16-86  

21*62  10-72 
12*67    1-97 


te 


20-71 

3*96 

16*39 


0*75 


0-45 
1-28 
0-63 


»1. 


u 


42-12    12*88    2-63    16*32 


10*27 
10-82 

11-26 

6*14 

16-70 

1615 


1*50 
2-70 


0-74 


8-46 
4-62 

4*05 
6*18 
6*61 


3-86 

1*60 


1*13 
1-20 


0*61 =99*02  a 

fi  1-03= 

103-59  K 

0-41  =101-68  3 

=98*84  H. 


868    1-07 


210  ti  1*63= 

95*70  R 
=98*60  K. 


Id  anal.  5,  G.=2*S0,  the  mica  talc-like,  pale  ywlL-gn.  by  transmitted  light,  inelastic^  waxy, 
probably  somewhat  altered;  6|  dilorite-like,  with  emery,  etc;  8,  G.=2-7;  16,  17,  from  the  Ex» 
gebirge ;  18,  from  gabbro,  opt.  char,  not  given ;  22,  23,  bronze-brown  to  black,  in  gneiss ;  25,  oat 
of  protogine  of  Alps;  29,  from  granite,  Ireland. 

In  the  Vesnyian  biotite,  anal  12,  0.  ratio  for  ft,  S,  §1=10*05  :  10*36  :  23*17 ;  anal  10,  9*87 
12*83:  21-24=1  :  1^:  2^;  anaL  11  (10  as  modified  by  MitscherlichX  9-25  :  9*93  :  21*24.  AnaL  16, 
as  it  stands,  gives  the  ratio  1  :  1^ :  2^ ;  18,  1  :  1  :  If ;  2-Z  to  29,  nearly  I  :  2  :  3,  but  some  defi- 
ciency of  protoxyds  in  27,  28,  making  the  ratio  nearer  1 :  2f :  4.  The  last  two,  30,  SI,  are  the 
analyses  by  Bose  and  y.  Elobell,  Noe.  20,  21,  with  the  ^e  and  Fe  as  recently  determined  by  A. 
Mitscherlich.  Mitscherlich's  results  change  the  ratio  from  1  :  1 :  2  to  nearly  5 :  3 :  10,  or  the  ratio 
approximately  of  phlogopite ;  and  if  his  determination  shoold  be  sustained,  the  Siberian  mioa 
analyzed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  {ChromgUmm/er) ot  &  green  color,  from  Schwarzenstein,  in  Zillerthal,  af- 
forded Schaf  hautl  (Ann.  Ch.  Pharm.,  xlvi  325)  over  5  p.  a  of  oxyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6*4  :  9*6  :  24*75=2  :  3  :  8.  He  obtained  Si  47*68,  2kl  15*15,  <9r  5*90,  Fe  5*72,  jJiLn 
105,  Mg  11-58,  ]^a  117,  fc  7*27,  fl  2*86=98*88. 

Pyr.,  etc—Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iron. 

Obs^Biottte  was  first  shown  to  be  optically  uniaxial  by  Blot,  after  whom  it  is  named ;  and 
later,  to  be  hexagonal  in  crystallization  by  Marignac  (BibL  Univ.,  1847,  SuppL  vi.  300);  Brooke 
and  Miller  (Min.,  387);  Kokscharof  (Min.  RussL,  ii.  291);  and  quite  recently,  and  after  careful 
measurements,  by  Hessenberg  (Min.  Not,  No.  viL  15,  1866).  But  stiU  the  crystals  are  often 
slightly  biaxial,  as  first  remarked  by  Silliman  (Am.  J.  SoL,  IL  x.  372,  1850),  and  W.  P.  Blake 
(ib.,  xiL  6,  1851);  and  later  by  Dove  (Ber.  Ak  Berlin,  1853),  Senarmont  (Ann.  Gh.  Phys.,  Ill, 
xxxiii.  391,  xxxiv.  171),  Grailich  (Lehrb.  d.  Kryst,  1866),  and  others.  On  the  ground  of  the 
biaxial  character  observed,  Desdolzeaux,  in  his  Mia,  L  88,  1862,  made  the  species  orthorhombic. 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silvery- white  var.  fr.  Easton.  Pa. :  a 
crimson  fh>m  Topeham,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Co.,  K.  Y. ;  a 
dark  bottle-green  from  Moor's  Slide,  Ottawa,  Canada ;  and  seveu  different  varieties  from  Yesuvius. 
But  the  divergence,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  micas 
examined  by  Blot  is  stated  by  him  to  have  oome  fh>m  Topsham,  Me.  Kokscharof  found  some 
crystals  from  Vesuvius  true  uniaxial. 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailioh  (two  or  three  of  the 
micas  perhaps  phlogopites): 


1.  Axicd  plane  paraUel  U>  the  lonffer  diagonal 

1.  Greenwood  Pumaoe  0*— 1*  GrailidL 

2.  Pellegrino,  Tyrol;  hexagonal;  Id  limestone  0  — 1        ** 

3.  Karosulik,  Greenland ;  sea-green  1  — 2  Grailioh. 

4.  Lake  Baikal;  dark  brown  1  —2        " 

5.  Adun-Tsohilon,  Siberia;  reddish-brown,  in  dolomite  (phlogopite f)  1  — 2        " 

6.  Oeylon ;  dear  green,  transparent  1  — 2  SenarmoiU 

7.  Philadelphia;  clear  olive-green  phlogopite f)  8 


i< 


t.  Aaial  pU»m  p<»raM  to  the  ahoriar  diagonal 

1.  Vesuvius ;  so-called  meroxene 

2.  Vesuvius ;  dull  green  to  cobrless 
8.  Vesuvius;  brownish-green 

4b  Vesuvius;  bluish 

6.  Vesuvius ;  greenish-black  in  pnmioe 

6L  L.  Baikal ;  deep  brown,  transparent^  hexagonal 


0*- 
1 
S 
8 

4 
1 


-I'QrailiolL 


Senanmmt 
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T.  Baston,  P&. :  iifhrery  white  1*— 2*  Graflidh. 

8.  Tbasa,  Tjroi;  resembling  meroxene  1  — 8        " 

9.  Easton,  Pa. ;  green  3  — *-        " 


Grailidi  found  the  angle  0**,  or  zero,  in  mica  firom  ZOlerthal ;  Norway,  dark  green ;  Earia^ 
iark  olive-green;  Retzbanja,  greenish  to  colorless;  Goshen,  pistachio-green;  Leonfelden,  black; 
Hagura,  dark  red ;  Altenberg,  dark  bluish ;  Horn,  black ;  Besztercze,  dark ;  Anaksirksarklich, 
fiver-brown. 

The  YesuTian  biotite  found  on  ICt  Somma  (Meroxene  of  Breith.)  occurs  in  bnlllant  crystals 
with  numerous  polished  facets.  Other  foreign  localities  are  named  in  connection  with  the  anal- 
ysea.  The  mica  from  Greenwood  Furnace,  Monroe,  N.  T.,  analyzed  by  Ton  Kobell  (anaL  1), 
occnrs  in  large  and  very  regular  rhombic  prisms  (sometimes  5  or  6  in.  across)  oblique  fh)m  an 
acute  edge ;  and  also  in  tetrtOiedral  pyramids ;  the  faces  of  the  pyramids  incdine  to  the  cleavage 
plane  at  113**  to  1 H** ;  v.  Kobell  gives  for  the  angle  R  A  R  (faces  of  the  pyramid )  7  T  to  72%  This 
is  the  same  mica  with  that  analyzed  by  Smith  and  Brush  (anal  2,  3),  as  Prof.  Brush  has  assured 
himself  by  an  examination  of  von  Kobeli's  specimens  at  Munich. 

Alt. — BubeBan  is  considered  an  altered  biotite ;  it  occurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  species,  as  in  granite 
at  Brunn  and  Thierscheim*  Among  the  above  analyses,  several  indicate  incipient  change  by  the 
water  and  chlorine  present.    Mica^  altered  to  magnetite,  has  been  observed  in  the  Tyrol. 

The  JBukamptite  of  Kenngott  (Uob.,  1858, 68, 1855,  and  described  under  the  name  Chlorit  aknU<^ie9 
Minerai  in  Bcr.  Ak.  Wien,  xi  609,  1853)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungary.  It  is  between  mica  and  dilorite  in  its  characters.  Oolor  nearly  black, 
but  in  very  thin  folk  brown  to  hyacinth-red  or  reddish-yellow;  H.=2 — 2'6;  G.—2'73.  Com- 
position, according  to  an  analysis  by  v.  Hauer  (L  c.),  i^i  38-1 3,  'M  21*60,  l^e  19*92,  Mn  2*61,  'Ag^ 
by  loss,  13*76,  fi  3*98=100,  giving  the  oxygen  ratio  for  :^  S,  §i,  tL=l  :  1  :  2  :  ^.  The  VoigUie 
of  Schmid  may  also  be  a  hydrated  biotite.    See  under  Htdrous  SiLiOATsa,  p.  893. 

290.  ZaEPIDOMBULNE.    Bdusmann,  Gel  Anz.  G^tt,  946,  1840. 

Hexagonal  ?  In  Buiall  sixH^ided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.=3.  G.=3'0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  grayish-green. 
Opaque,  or  translucent  in  very  thin  laminae.  Somewhat  brittle,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Oomp«— An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  ft,  S,  mostly  I  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  as  to  the  state  of 
the  iron  in  most  of  the  analyses.  1  :  8  for  the  ratio  of  ft,  II  gives  (ift*+f  fi)*Si'.  Differs  firom 
biotite  in  the  smaller  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  opticfd  characters. 

Analyses:  1,  Soltmann  (Fogg.,  L  664);  2,  Svanberg  (Ak.  H.  Stockh.,  178,  1839);  8-7,  Haugh- 
ton  (J.  a.  Soc,  TV.  129,  xviiL  418,  PhiL  Mag.,  17.  xviii.  259);  8,  Illmg  (Gieb.  XL  Heintz,  Za  Nat, 
1864,  339):  ^ 

Si       ^       S'e      J^e    ftn   Ag  Ca    iSra     &     d 

1.  Wermland  3740  11-60  27-66  1243 0-26      9-20  0'60=99-49  Soltm. 

2.  Abboiforss  89*46    9*27  85-78     1-45  2*64  3'29  0*31 606  I'SS,  Oa  0-82, F  0*29= 

99-58  Svanb. 

8.  Jonesed,  Sw.  39*70  12*26  23-56  0*96  1*00  7*26  4*48  0*47  7*30  l*oo=:99*76  Haughton. 

4.  Oarlow  Co.      *  86-55  1708  28-70  3-56  1-95  307  061  0-35  9*45  4*30=99-Gl  Haughton. 

5.  BaUygihen  86-20  15-95  27-19  064  1*50  5-00  0-50  016  8-66  3  90=99  69  Haughton. 

6.  aienveagh  3616  19*40  26*81  0*62  0*40  4*29  0*58  0*48  900  2*40=99-64  Haughton. 

7.  Oanton  36*60  2080  19*70  7*74  1*70  4*46  0*66  0-10  9*00  0*26=99-81  Haughton. 

8.  Haindorf;  SOesia  86*98  20*26  2814 6-16  2*96  5*44  8  52 =108*45  lUing. 

The  original  lepidomekne,  anaL  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anal  4,  6,  6, 
7)  aflbrds  as  a  mean  result,  1  :  8*3  :  4*1 ;  No.  4  is  from  BaDyellin,  and  6,  6,  firom  Donegal  Oo.  The 
Abborforss  mloa  affords  1  :  4*6  :  6-2 ;  but  if  the  water  be  made  basic,  1  :  3*1  :  4*8 ;  and  anal.  8 
corresponds  to  1  :  8*2  :  3*8 ;  both  near  1:3:4.  The  mineral  of  the  last  has  G.=3'96,  and  if 
very  fusible. 

Pyr.,  etc.— B.B.  at  a  red  heat  becomes  brown  and  fhses  to  a  black  magnetic  globule.  Basils 
decomposed  by  mariatio  acid,  depositing  silica  in  scales. 
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Obs.— A  scalj-massiTO  mineral  at  Fdrabeig  In  Wermland,  Sweden,  containing  imbedded  _ 
of  bomblende,  the  scales  half  a  line  or  so  acroes;  misa-like  at  Abborforas  in  Finland;  in  gruutr 
in  Ireland,  at  Balljellin  in  Oarlow  Co.,  Lehister,  at  Balljgihen  in  Donegal  Oo^  and  at  Oanton, 
mostly  in  largish  crystals  or  plates  (i  inch  across  and  larger).  The  Donegal  and  Leinster  Co. 
is  optically  uniaxial,  according  to  Haughton.  The  granite  contidns  also  a  white  mosoovite  (i 
anaL  8-11,  under  MirecoTiTB);  and  in  some  cases  the  black  and  white  form  parts  of  the 
crystal ;  and,  where  so^  the  optic-axial  divergence  of  the  muscorite  was  diminiahed,  aooording 
to  some  trials,  20*".    Named  lh)m  Xcv/f,  aoofe,  and  /liXaf,  black, 

Alt. — Haughton  gives  the  following  as  the  composition  of  an  altered  form  of  the  black  mica 
of  Dom^gal  Co.,  Ireland  (Nos.  5,  6,  above);  it  was  {h>m  Castlecaldwell :  §1  81*60,  Si  19-68,  Fe 
28-36,  ^e  4-04,  ftn  1-20,  iig  7*03,  Ca  0*45,  ^a  074,  t.  3*90,  ti  8*68=100*67.  It  approaches  a 
chlorite. 

PrsROLm  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  386)  appears  to  be  an  altered  lepidomelane,  of  n 
pearly  lustre,  and  a  color  between  olive-green  and  liver-brown ;  scaly  massive  in  texture.  Jji  the 
analysis  by  R.  Muller  he  found  pert  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  not* 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  following  results : 


Si 

?^1 

9e 

te 

Ag 

Ca 

JTa 

& 

tL 

1.  The  whole 

39-38 

6-66 

19-89 

16*43 

0*66 

6-47 

2*81 

7-86 

1-39 

2.  Sol.  part 

36-08 

4-99 

26*98 

14-28 

6-43 

3*68 

7-96 

1-31 

8.  Insol.  part 

60*14 

1203 

23-43 

— 

6-88 

— 

7-62 



The  0.  ratio  for  the  soluble  part  is  2 :  3  :  6;  for  the  insoluble,  3 :  2  :  10.  It  ocean  at  Brevift 
Norway,  with  astrophyllite,  wohlerite,  agirite,  etc. 

A  Brevlg  mica  afforded  A.  Dufrance  (Za  G.,  xiv.  100)  Si  35*93,  £l  10  98,  Fe  9-82,  te  26-93, 
liln  0-72,  Mg  6-13,  Ca  1-04,  :^a  6-18,  &  0-24,  fi  4*30,  ¥i  0-99=:101-26.  It  is  probably  an  altered 
mica,  as  shown  by  the  amount  of  soda  present 

Bastokitb  is  a  mica  in  large  plicated  plates,  of  a  g^reenish-brown  color,  greasy  lustre,  Tery 
small  optical  angle,  easily  ftisible  into  a  black  enamel,  discovered  by  Dumont  m  a  quartsite  from 
Bastoigne,  Duchy  of  Luxembourg  (DescL  Min.,  498,  1862). 

A  brownish-black  mica  ih>m  Benchthal,  in  the  Schwarzwald,  with  slight  optio-axial  anf^  and 

arly  metalloidal  lustre,  afforded  Nessler  (Jahresb.,  1863,  820)  Si  38*34,  M  33*80,  Fe  13*73,  fe 

40,  fig  0*86,  fTa  0*56,  &  4*22,  ^  1*36,  F  (r.,  fi  0*60=100-37. 


?^ 


291.  Aknitb  Dana,  The  lepidomelane  of  Gape  Ann,  described  and  analysed  by  J.  P.  Oooke 
(Am.  J.  Sd.,  IL  xliii.  222),  differa,  according  to  the  analyses,  in  having  the  0.  ratio  1:2:3,  instead 
of  1  :  8  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occura  in  pl^es 
and  disseminated  scales;  H.=8;  G.^)*169  ;  color  black;  streak  dark  green ;  opaque,  except  m 
very  thin  folia.    Cooke  obtained: 

Si         Si        Fe       fin      te      iLg      U       &     fra,&b  tL      8iF* 

A.  (})39-66     16-73     1207     0*60     17*48     0*62     0*69     10*66       tr.      1*60    0*62=100-42. 

B.  37*39     16-66     13*74    0*64    19*03    0-59    10*20    1-76    =100. 

AnaL  B  is  deduced  fVom  A  on  the  supposition  that  the  mineral  was  mixed  intimately  (as  a 
result  of  contemporaneous  crjrstallication)  with  cryophyllite,  an  associated  species  at  the  locality, 
and  that  the  amount  of  llthia  indicated  the  proportion  of  cryophyllite.  0.  ratio  deduced  for  Uie 
latter  for  ft,  S,  Si,  £[=6-2  :  12-1  :  19*9  :  1*6.  It  maybe  found  that  the  biotites  having  the  0.  ratio 
^r  It,  fi=l  :  2  should  be  here  plaoed. 

Ocoun  in  the  Cape  Ann  granite,  with  cryophyllite,  orthodase,  albite,  and  iJroon  (cTitolite). 

292.  ASTROPBTZJJTB.    Astrophymt  Scheerer,  B.  H.  Ztg.,  xiiL  240, 1864 

Orthorhombic ;  habit  monoclinic.  /a7=120^  Usually  in  tabular 
prismB ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal.  Observed  form  a  naiTow  tabular  ciystal,  terminating 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160^,  and  the  edge  between  the  planes 
inclined  to  O  125^ ;  0  on  the  macrodome  130^.  Cleavage :  basal  eminent 
Sometimes  in  stellate  groups. 

H.=3.  G. =3*324,  Fisani.  Lustre  submetallic,  pearly.  Color  bronze 
yellow  to  gold-yellow.    Powder  resembling  that  of  moaaic  gold.    Transln 
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cent  in  lihin  leaves.    LaminfiB  only  slightly  elastic.    Optio-azial  diver* 
gence  118° — 124° ;  bisectrix  normal  to  the  cleavage-surface ;  Descl. 

Oomp. — Perfaape  (&',S)*  Si*,  the  titanium  ozyd  being  included  with  the  bases.  The  protozydi 
uusinde  prot  of  iron  and  manganese,  with  potash,  soda,  etc; ;  the  sesquiozyds  those  of  iron  and 
almninnm ;  the  deutoxyds  that  of  titanium,  and  perhaps  that  of  zirooniiun.  Analyses :  1,  Pisani 
(C.  R,  hri  846);  2,  3,  4,  Scheerer,  Meinecke,  and  Sieveking  (Pogg.,  ozziL  113) : 


Si  fi  &       2^1  Pe       ^e  Mn  Ag  Oa 

1.  33-33  7-09  4-97    4*00  376  28-58  9*90  127  1-18 

3.32-21  8-24  '3-02  7*97  21-40  12  63  1*64  2-11 

3.  32-35  8-84  S'46  8*05  1806  12*68  2*72  1*86 

4.  33-71  8*76  8-47  8-51  25-21  10*59  0*05  0*95 


Li  $a  £:     ign. 

ir.  2-51  5*82  l-86=99-ll  P. 

2-24  8-18  4*41=99'06  Q, 

4*02  2-94  4*58=99-51  U, 

3-69  0*65  4-85 =100-44  a 


Pisani's  analysis  giyes  for  the  0.  ratio  of  ft,  tt,  fi,  Si,  iQf,  9*78  :  4*07  :  2-99  :  17*72  :  l-65=ap- 
prozimately  (water  exoladed)  10  :  4 :  8 :  17 ;  or  for  bases  and  silica  1:1;  and  Sieveking's  analy- 
na  affords  9-28 :  4*17  :  3*42  :  17*97  :  4'3l=(water  excluded)  1 :  1  for  bases  and  silica. 

Pyr.,  eto. — B.B.  swells  up  and  fhses  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
A  strong  manganese  reaction.    Decomposed  by  muriatic  add  with  a  separation  of  silica  in 


Oba. — Occurs  at  Brevig,  Norway,  in  sircon-Byenite^  imbedded  in  lamellar  feldspar,  and  assooi- 
atod  with  oatapleiite,  and  large  prisms  of  black  mica. 

293.  MU800VITXL  Ck>mmon  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zweiaxiger  Glimmer,  Oerm,  Muscovite  i>aiui,  Min.,  356, 1850.  Phengit  v.  Eob,,  Taf.,  62, 1853. 
Kacrite  (fr.  Maine)  ThoriL,  Bea  Gen.  Sd.,  382,  1886.  Fuchsite,  Ohromglimmer  pt,  SchafhauO, 
Ann.  Oh.  Pharm.,  xliy.  40,  1842.  Talcite  (fir.  Wicklow)  Thamaon,  Bea  Gen.  Sd.,  ill  382,  1886 
[not  Taldte  Kinoan^maaaiYQ  scaly  talc].  Adamsite  ShsjK,  HitchcodL's  Bep.  G.  Tt,  L  484, 
1857. 

Orthorhombic.  I A  1=120^  Habit  monocUnic.  Observed  planes:  0; 
vertical,  /,  i-J,  i-t,  i-S  ;  domes,  6-?,  4-i,  2-J,  AjM,  1-i,  |-i ;  octahedral  (or  hemi- 
octahedral)  4,  3,  |,  2,  f,  f,  1,  J^,  4,  i,  f ;  6-5,  f S,  fS- 

O  A  l-i=106^  63' 
O  A  2-i=98  38 
O  A  4-i=94  20 


O  A  4=94^  20' 
O  A  2=98  38 
O  A  1=102  50 


0  A  1=106  53i 


(?Ai=12ri6' 
<?  A  1-1=125  2 
O  A  f  1=114  29 
O  A  6-J=92  54 

285 


284 


0  A  6-8=92  31 


286 


Mlask^  Und.  Binnen  YaUsy. 

Cleavage :  basal  eminent ;  occasionally  also  separating  in  fibres  parallel 


plamose,  or  globular  forms ;  or  in  scales,  and  scaly  massive. 

H.=2— 2-5.    G.=2-75— 3-1.    Lustre  more  or  less  pearly.    Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  dark  olive-green 
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rarely  rose-red  ;  often  different  for  transmitted  and  reflected  light,  and  dif 
ferent  also  in  vertical  and  transverse  directions.   Streak  iincolored.    Trazi»- 

Earent  to  translucent.     Thin  laminee  flexible  and  elastic,  very  tough 
)ouble  refraction  strong ;  optic-axial  angle  44°— 78°. 

Oomp.— 0.  ratio  for  ft+^§i  1  :  li ;  rarely  1 :  li,  and  for  ft,  fi  either,  approximately,  1  :  e, 
I  :  9,  or  1 :  12 ;  ft = potash  (k)  ahnost  solely.  These  ratios  may  hereafter  proye  to  be  diffeTeat 
after  a  oorreet  determimitioii  in  each  case  of  the  degree  of  oxydation  of  the  iron.  Fluorine  ta 
present,  but  not  over  1  p.  c.  has  in  any  case  been  detected. 

Water  is  often  present,  especially  where  the  latter  ratio  is  1  :  6  or  1  : 9 ;  and  it  sometimefl 
amounts  to  5  p.  a ;  and  the  kinds  containing  3  to  6  p.  a  of  water  have  been  referred  to  the  spe* 
des  MargarodUe ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becomes 
1 :  1,  as  in  other  unisilicates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  analy- 
ses are  here  brought  all  together,  although  the  species  margofodUo  is  introduced  on  page  487. 
The  ratio  1 :  li  may  indicate  that  musoovite  is  a  combination  of  3  parts  of  a  unisilicate  and  2  oi 
a  bisilicate,  as  m  the  formula  8  (ft',  fi)*  Si'  +  2  (ft*,  S)  §i*.  But  if  tho  mineral  is  a  true  unlsilioate,  as 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  may  be 
(£?,  fi)*  §i*+li  Si ;  or  else  with  half  the  excess  of  silica  baski  With  the  0.  ratio  1  : 6  for  ft  and  fi, 
the  bases  correspond  to  +&•-+-♦  fl ;  witii  1 :  9,  to  ft  &*+  A  fi;  with  1 :  12,  to  f-^  ft*-f  H  fi. 

The  analyses  are  here  arranged  in  groups ;  firsts  according  as  the  oxygen  ratio  between  the 
bases  (ft+fi)  and  silica  (Si)  is  1 :  1^,  or  1 :  H ;  and  s^i^bcrdinaiety^  into  those  in  which  the  uxygea 
ratio  between  the  protoxyds  (ft)  and  sesquioxyds  (fi)  is  either  1 :  6  approximately,  or  1  : 9,  or  1 : 
12.  It  is  to  be  remarked  that  the  incipient  alteration  of  a  mica,  attended  with  the  introduction  of 
a  littie  magnesia,  lime,  or  soda  (ftg,  Oa,  or  if^a),  with  a  removal  or  not  of  some  potash  (ft),  mighl 
increase  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1 :  12  to  1 :  6^  or  i»o- 
duce  the  intermediate  gradations. 

Analyses:  A.  1.  0,  ratio  of%  fi,  1 :  6;  1,  Delesse  (Ann.  d.  M.,  lY.  XTi202);  2, Bammelsberg 
(Pogg.,  Ixxxi  38) ;  8,  Schafhauti ;  4-6,  Smith  &  Brush  (Am.  J.  Sd,  TL  xtL  46, 47,  xy.  210) ;  7,  8, 
Haughton  (PhlL  Mag.,  lY.  ix.  272);  9,  Sullivan  (J.  G.  Soc.  Dublin,  iv.  155);  10-18,  Hau^tnn 
(L  a,  and  Q.  J.  Or,  Soc.,  xviii.  414,  xx.  280). 

2.  0.  raiio  o/  ft,  fi,  1 :  9 ;  14,  Kussin  (Ramm.,  4th  SuppL,  75,  and  Ifin.  Clh.,  657) ;  16,  Both  (Za 
G.,  vil  15);  \%  Schafhauti  (Ann.  Oh.  Pharm.,  xliv.  40);  17,  18,  Fuchs  (Jahrb.  Min.,  1862,  795); 
19,  Apjohn  (Q.  J.  ScL  DubUn,  i.  119);  20,  B.  Boricky  (Ber.  Ak.  Wien,  liv.  287). 

8.  0.  raUoo/ti,^  1 :  12 ;  21,  22,  H.  Rose  (Schw.  J.  xxix.  282,  Gilb.  Ann.,  Ixxi  13,  Pogg.,i  15): 
23,  Svanberg  (Ak.  H.  Stockh.,  1839,  155);  24-26,  H.  Bose  (L  c);  27,  J.  D.  Darraok  (This  IGd 
1850,  357);  28,  v.  Hauer  (Ber.  Ak.  Wien,  xlvii  216). 

B.  29,  V.  Bath  (Pogg.,  xcviiL  285);  30,  Kjerulf  (Bamm.  Min.  Oh.,  658);  31,  t.  Bath  (Pogg.,  xl 
288) : 

A.  Oxygenratioof  ft+fitoSil:li,ornearly.  Jul,  1:1*25;  2,  1:1-24;  8,  1:1*26;  4^  S,  1: 
1*25;  6,  1:1-2;  7,  1:1-2;  8,  1:1'24;  9,  1:122;  10,  1:1-28;  12,  1:1-26;  18,  1;  1-25;  14^  1: 
1-23;  16,  1:1-12;  16,1:125;  17,  1:1*85;  18,  1:1-21;  19,  1:1-2;  20,  1:1'26;  21,  1:1-23. 

1.  0.  ratio  0/  B,  fi,  1:6.    (MAsaARODiTB  in  part.) 

Si       ^     9e   fig    Oa    ]^a      ft      £[     F 

1.  8t  Etienne  46-23  38  08  3-48  2  10  —  1*45    8'87  412    «r.,  fin  <r  =99*28  DeIeH& 

2.  ?   '  47-84  82  66  8-06  1*28  029  1-66  10-25  2-48   =9906  Bamm. 

8.  Zillerthal  47*05  3490  1*50  1*95   407     7*96  1-45   =9888  Schafh. 

4  Monroe^  (}t  46*50  8891  2*69  0*90  2*70    732  4  63  082,  Gl  0'81=99-78  a  A  Bl 

6.         "         «•  45-70  88*76  811   1-15   2*85     7*49  490  0*82,  a  0*81=100-09  &  A  Bl 

6.  lAtohfleld,  Ci  44*60  36*28  1*84  0*87  0*50  4*10    6*20  526    «r.  =10060  Q.AK 

7.  Dublin  Oa  48*47  81*42  4*79  113  1*38  144  10-71  5*43   =99-77  Haughton. 

8.  Qleodalough,  4471  31*18  469  0*90  1*09  1*27     9*91  6*22   =99*92  Haughton. 

9.  Glenmalure  47-41  86-21  811  1*57  1-29  251     551  2*87  0-86=100*84  Sullivan. 

10.  Mt  Leinster         44*64  80-18  635  0-72  ir,     12*40  6*82   ^=9961  Haughton. 

11.  Donegal,  whik      44*80  29*76  8*80  0*71  0*45  082  1244  200   ^  liln  0*48=99  76  Haughi 

12.  *'  **  45-24  85*64  2*24  0*71  0*51  0*54  10*44  4*00   ,  teO-10,  fin 0*24=  100*M 

Haujgfatoo. 
18.  Ytterby,    ^  44*64  85*86  8  62  0*86  090  1*44  10'68  2'80  — ^Fe0*8,Mn0*2=lOO-aOH 

2.  0.  ralio  o/ft,  S  1 :  9  approximately  (MABOABODirai  or  Dahoubiti  in  port)  (in  13,  1 :  ICft 
A  14^1  :9-l;  in  16, 1:75). 

14.  Zaidovaoi  48*07  88*41   ir. 10*10  8*42   — ^  fin  ^.=100  Knaiiii, 
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Si     9e  ftg    Cft 

L6.  Xiaeiifl,  T^iol         44*71  35*29  412  0*39  0*98 

16.  Zlllerth.,  Iktchtite  47-95  34-45  1*80  0*71  0'59  0*87 

17.  HaiSi  hlaek  45*02  35*00  Q-67  3*08  O'lS  1*04 

18.  "  "  44-55  34*68  6*60  8*04  0*13 

19.  Boss  HiU,  L  46-42  37*92  0*46  0*17  0*67 

20.  Dobrowa  48*74  37*96   2*41  2*68 


8-82       5-69   =100  Roth. 

10-75   0*86,  ^r  8'95=100'9*i  Sdvaflfc 

8*89  3*31  1-16,  fin  1-75=101*05   Fuduk 
8*86  8-28  1-16.  »n  1-73=100  Fucha. 

9-63  4*40    =101*21  Apjohn. 

8-07  5*45   =100-26  Borickj. 


1-08 
1*54 


8.  0.r(Uio  o/B,Sl:12  (in  15,  1:12-4;  in  21,  1:12-5;  22,  1:9'5;  23,  1:18*8;  24,1:11-9 
26,  1:  12*4;  26,  1 :  11*2). 


21.  Uto 

22.  Broddba 

23.  " 
24.fkhlnn 

25.  Ximito 

26.  Ochotah 

27.  XJnionyille 


47-50 
46-10 
47*97 
46-22 
46-36 
47-19 


87-20 
81*60 
82*85 
34*52 
36*80 


3-20 
8^65 
5*37 
6*04 
4*53 


2*11* 


88-80  4*47  2*58*0-18 


46-75  89*20    <r.    1*02  0*39   


28.  Bio  Janeiro^  hnh.  47-60  35*70  4*81  0*59  0*43 


9*60  2-63  0-53,  An  0*81=101*47  Boao. 
8-89  1*00  106,  An  1*26=9806  Boae. 
8-31  8-32  0*72,  An  l-50=99-54  Sy. 
8-22  0-98  1-08=99-12  Rose. 
9*22  1*84  0*67=99*42  Boae. 
8*35  4*07  0*28=100*87  Rose. 

6*56  4*90   =98-82  Darrack. 

6*07  404  =98*74  Hauer. 
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B.  Oxygen  ratk)  of  fi-i-S  to  §11 :  li,  or  nearly. 


29.  Hiraohberg 

30.  *• 
81.  Pargaa 


4904  29*01 
51*73  28*75 
50*10  28*05 


5-56  0-75  017  0*50  11-19  4*66   =100-87  Rath. 

6-87  0-62   2-14    828 0*83=99*72  Kjenilfl 

5*46  0*40  2-41  1*26    7-56  8-87   =99-11  Rath. 


In  anal  1,  G.=2'817,  grayish-white,  in  graphic  granite;  2,  G. =2-881,  silver-white,  with  black 
tourmaline;  4^  5,  with  topaz  aod  fluorite ;  6,  G.=2*76,  colorless,  pearly,  with  cyauite ;  8,  G.=2*793, 
gray,  silyeiy,  trp.;  10,  gray,  silvery,  trp.;  14,  G.=2'817,  white;  15,  white,  pseud,  after  andalua- 
ite;  16,  18,  G.=3'123,  in  hezag.  scales,  from  granite,  opt  char,  not  given;  19,  G.=2*802,  in 
coaraaly  grouped  masses  of  intersecting  laminia;  30,  G.=2-85;  28,  G.=2-86;  29,  G. =3-867, 
flpreen,  pseud,  after  orthodase;  80,  pseud,  after  orthodase;  31,  G.= 2*838,  silvery  white,  11-11, 
Ua  C  removed,  pseud,  after  scapolite. 

The  roae-colored  micas  of  Gk>ahen,  liasa,  afforded  Mallet  (Am.  J.  Sd,  IL  zziiL  180)  &  9-08, 
fi&  0*99,  Li  0*64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rook  in  Derby,  Yt — ^the  so-called 
AdamtUe  of  Shepard— consists,  accoi^ding  to  G.  J.  Brush  (Am.  J.  Scl,  11.  xzziv.  216),  Si  47*76, 
Si  and  I'e  86*29,  Ca  0-24,  Ag  185,  alkalies  (by  loss)  8-77,  ign.  5*09,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  come  finom  Orange  Co.,  N.  Y.  (Min.,  i. 
S60)  Si  49-38,  £l  23*67,  Pe  7*31,  ^  15-29,  Oa  6-13,  Li  0*06=101-89.  little  reliance  can  be  placed 
OQ  the  analysis. 

A  schist,  formerly  called  ialcase  khist^  firom  Zillerthal  in  Tyrol,  and  named  didymUa  by  Schaf- 
hSutl  (Ann.  Ch.  Pharm.,  1843,  J.  pr.  Gh.,  Ixxvi  136,  not  didrimiU^  as  sometimes  written)  is  near 
muscovite  in  its  composition.  It  is  feeble  peariy,  and  grayish-white  in  color;  H.= 1-5—2;  G.= 
2-75.  Schafhautl  obtained  Si  40*69,  3kl  18*15,  Fe  5'26,  ]^a  1*23,  X  11-16,  ti  0*60,  Oa  C  22-74= 
99*82.    It  has  also  been  called  ampfuiogUe,    Probably  only  a  mica  schist 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forms  is  called  plumose  mica ; 
and  another  (2)  having  a  diagonal  deavage,  cleaving  sometimes  into  thread-like  pieces,  prismaik 
mica.  An  emerald-green  variety  (8)  is  HiefuchsUe  or  chrome-mica,  containing  sometimes  nearly 
4  p.  CL  of  oxyd  of  chirome. 

Pyr.,  etc. — In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.=5-7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
adds.    Decomposed  on  fusion  with  alkaline  carbonatea. 

Oba. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  constituents  of  granite, 
gneiss,  mica  sdiist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  limestone, 
traohjte,  basalt,  laya ;  and  occurs  also  disseminated  sparingly  in  many  fhigmental  rodcs.  Coarse 
amellar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 
granitic  veins. 

Siberia  affords  lamins  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkable 
fore^  localities  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway.  See  above  for  other  locaU- 
tisB.  FaehsUe  or  chrome  mica  occurs  at  Greiner  in  l^e  ZUlerthal,  at  Passeyr  in  I^yrol,  and  on  tLt 
Doffiier  Alp^  as  weU  as  at  Schwarzenstein. 
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In  K*  Bdmp.j  at  Acworth,  GraftoOi  and  Alstead,  in  granite,  the  plates  at  times  a  yarl 
and  perfectly  transparent  In  Mdine^  at  Paris;  at  Bnckfleld,  in  fine  crysuds;  at  Unity,  of  a  green 
oolor,  on  the  estate  of  James  Neal  (Thomson's  nacriU^  wrongly  referred  to  Brunswick).  In  Jfoss..  at 
Chesterfield,  with  tourmaline  and  albite ;  at  Barre  and  South  Royalston,  in  two  localities,  with  beryl; 
at  Mendon  and  Brimfleld ;  at  Chester,  Hampden  Co.,  faint  greenish ;  at  Groshen,  rose*  red  (sometimes 
misnamed  lepidolite) ;  prismatic  mica,  at  Russell.  In  Cwm,^  at  Monroe,  of  a  dudcy-brown  oolor, 
having  internal  hexagonal  bands  of  a  darker  shade ;  at  Trumbull,  at  Uie  topaz  vein  in  coarse 
radiated  aggregations  (called  margarodiie) ;  at  Litchfield,  with  oyanite,  colorless  and  pe«rly 
(margarodite),  G.=2'76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quarry;  at 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  In 
N.  Yorky  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of 
feldspar;  a  mile  N.W.  of  Sdenville,  in  six-sided  and  rhombic  prisms;  silvery,  near  Edeo- 
yille ;  in  St  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  to  Pierrepont,  in  plates  7  in.  across ; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratoga,  in  reddish- 
brown  crystals  with  chrysoberyl;  on  the  Croton  aqueduct,  near  Yonkers,  in  rhombic  prisms  with 
a  transverse  cleavage.  In  Penn,^  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Ponnsbury, 
near  Pennsville,  Chester  Co  ;  at  Union ville,  whitish ;  Delaware  Co.,  at  Middletown,  smoky  brown 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  160) ;  at  Chesnut  Hill,  near  the 
Wissahiccon,  a  green  variety ;  at  Leiperville,  Delaware  Co.,  faint  greenish.  In  N.  Jersey,  in  crystals 
at 'Newton  and  Franklin.  In  Marylofnd^  at  Jones's  Falls,  a  mUe  and  three-quarters  from  Balti- 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  wfaidl 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94''  50',  aod  Oa2=98°  80'  (fig.  286);  Oa  1  =  107"  5',  froma  Veso- 
vian  crystal  Kokscharof  OAl^loe**  63'  30",  Yesuvian  crystal;  Zepharovich  107"  3'  f<tf  tiM 
same  angle,  and  116*  18'  for  0  AH  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  iu  the  air,  for  various 
vites: 

L  Amencan;  as  measured  by  B.  Silliman  in  1860  (L  c.). 


1.  New  York  Island,  4  m.  from  dty,  violet-gray 

2.  Boyalston,  Mass.,  dark  brown,  fine  crystal 

8.         ib.  ib.  ib.  ib.        another 

4.  Penusbury,  Penn.,  smoky  brown,  striated 
6.  Philadelphia,  g^reenish-gray,  banded 

6.  ib.,        near  Fairmount,  smoky  brown,  resembles  Na  4 

7.  Oxford,  Maine,  light  brown 

8.  Monroe,  Conn.,  brown  with  patches 

9.  Boyalston,  Mass.,  violet-brown,  in  thick  plates 

10.  Local.  ?;  greenish-gray;  in  crystals 

1 1.  Falls  road,  2i  m.  from  Baltimore,  transparent  brown 

12.  Near  EUicott's  Mills,  Md^  ib.  ib. 

13.  "Jones  Falls,*'  near  Baltimore,  blackish-green,   symmetrioaHy 

banded 
14  Greenfield,  Conn.,  greenish-yellow 
16.  Haddam,  Conn.  (Quarry  Hill),  clear  brownish-green 

16.  Grafton,  New  Hampshire,  light  brown,  transparent 

17.  Unionville,  Penn.,  white,  corundum  locality 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite. 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quarts  and 

tourmaline 

20.  Templeton,  Mass.,  transparent  brown 

21.  Orange,  Mass.,  ib.  ib.,    beautiflil  crystals 

22.  Willimantic  Falls,  Conn.,  brownish-green,  transparent 
28.  Penusbury,  Penn.,  brown  crystals ;  another  locally 
34k  Boyalston,  Mass.,  dark  brown ;  2d  locality 

26.  Grafton,  N.  H.,  light  brown ;  8d  specimen 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry 

27.  Chester,  Hampden  Co.,  Mass.,  greenish-white 

28.  Norwich,  Mass.,  greenish-yellow ;  spodumene  locality 

29.  Penusbury,  Penn.  (3d  local),  brownish-green 
80.  Goshen,  Mass.,  greenish-yellow,  with  spodumene 
31.  Greenfield,  N.  Y.,  brownish;  chrysoberyl  locality 
82.  Haddam,  Conn.,  brownish;  in  large  plates 


Apparent  Anc^ 

56»  20'— 66*  40* 

67  80 

68—69 

69 

60  30—61 

60—62  30 

62  42—68 

64  80—66  30 

66 

66  80—66 

66  30—66  40 

66  80 

66  1ft— 66  SO 

66  80—67 
67 

67  80 
67— 6t  28 

67  16—67  80 

68  6—68  SO 

69  80—69  40 
69  80—49  40 
69  80—69  60 
69  27— TO 

69  40—70 
69—69  80 
7O-_70  SO 
70—70  80 

70  80 
70—70  30 
70—70  30 
70  46—^1 
70 
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Sd.   Gouyerueor,  N.  Y^  browniah-white^  in  boulder 
TemxdeVoD,  ICass.  (2d  apeaX  traiisparent  brown 
lieiperrille,  BeL  Oo^  Pa.,  faint  greenish,  plicated 
Jeffenou  Go.,  N.  Y^  greenish;  in  a  boulder 
Hebron,  Maine,  light  brown,  transparent 
Norwich,  Mass.,  yellowish-green,  transparent 
Haddam,  Conn^  ib. ;  oolumbite  locality 

S.  Chester,  Westchester  Co.,  N.  Y.,  yeUowish-green  boulder 
PariB,  Maine,  ib. 

lb.,        ib.  ib. 

Brunswick,  Maine,  whitish-browo,  silvery 
Gouyemeur,  N.  Y.?,  rose  color;  no  lithia 
Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quarti^  and  feld- 
spar 
Pounal,  Maine,  nearly  colorless;  lithia?  mica 

47.  GkMbezi,  Mass.,  yellowish-green,  with  indicolite 

48.  ib.        ib.  ib.  ib. 

49.  Lenox,  Mass.,  roee-oobred,  with  albite 


35. 

36. 

sa. 

39. 
40. 
41. 

42. 

43. 

44. 

45. 

46. 


Apparent  An^^ 

70  15' 

7D  30—71 
71—71  80 

71  40—71  60 
71  45 

71  80—71  46 

71  30—72 

72  15—72  80 
72  30 

72  37—72  60 
78—73  6 

73—74 

74  60—76 

75 

76  30—76 

75—76  80 


2.  Muscovites,  measured  by  Senarmont,  Grailioh,  eta 
(1)  OpiiealaaMa&ucUedinllieplaMofiheknfferdk^^ 


1. 
2. 
8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
18. 
14. 
15. 
16. 
17. 
18. 
IV. 
20. 
21. 
22. 
28. 
24. 


26.  Loa 

26. 
27. 

28. 
S9. 
80. 
^1. 
.2. 


86. 
S6. 
87. 
88. 


Philadelphia ;  transparent ;  dear  olive-green 
Siberia,  in  white  quarts ;  silvery,  imper£  transparent 
Arendal,  greenish-brown 
Zillerthal,  in  albite;  silvery,  imperC  transparent 
Arendal,  in  a  feldspathic  rock  ;  transparent;  pale 

Loa ?;  transparent;  dear  brown 

"Warwick;  yellowish-brown 

Couzeran? ;  silvery,  greenish-gray,  with  concave  surfiice  of  deavage 
8t  Gothard,  in  quartzose  gneiss;  hexag.;  silvery;  clear  gray 
Schwarzenbadi,  Austria,  pisile  green 
Miask;  transparent;  dear  olive-green 
Eatherinenburg;  transparent;  dear  pale  rose 
Nertsdilusk 

Bothenkopf,  Tyrol;  green 
Gloria,  near  Bio  Janeiro,  Brazil;  colorless 
Schaitansk ;  imperfectly  transparent ;  rose-colored 
Brittany ;  transparent,  rhombic  octahedrons ;  blonde 
Kimito,  Finland;  rhombic  octahedrons;  transparent;  clear  blonde 
Finland;  crystals  silvery ;  grayish-green 
Aberdeen;  transparent;  blonde 
Josephs-AJpe,  Austria;  G.=2'718 
Gape  Gozaz,  Brasll;  pinchbeck-brown 
Middletown.  Gt ;  colorless;  G.=:2-868 

Katherinenburg ;  rhombic  prisms  in  feldspar ;  transparent ;  nearly 
blonde 

-r;  colorie*;  butlford.  j  l^^l^ 

Kulluk,  Greenland 

Fresburg,  Hungary 

Kass^^ngoyt,  Greenland;  green 

Kakunda,  Brazil;  pinchbeck-brown 

Oam,  Bohemia;  blonde 

Minas  Geraes,  Brazil ;  pale  green 

flju  ib.;  pale  brown 

Horlbeiv,  Bavaria;  pinchbeck-brown 
Chesterfield,  Mass. ;  G.=2'827;  greonish«yellow 
Serra  de  Conceiqio,  Brazil 
Galmeikirdien,  Upper  Austria;  gray 
Miask,  Ural;  pinchbedE-brown 
Siberia;  gray  or  colorless;  G.= 2*802 


Appar.  Angla 

57—58 

Sen. 

67—68 

11 

68 

Grallidi 

68—69 

Sen. 

58—59 

ti 

58—59 

It 

69 

GraiHch 

60 

Sen. 

60 

u 

61  12 

Grulich. 

62—63 

Sen. 

63—64 

(t 

65 

Grailidi. 

66 

M 

66  36 

U 

67 

Sen. 

68 

u 

67—68 

M 

67—68 

M 

68 

II 

69  10 

GrailidL 

69  25 

M 

70 

U 

69—70 

Sen. 

70 

II 

60 

II 

70  86 

GratJclL 

70  40 

It 

71 

II 

71  25 

|o 

71  40 

a 

71  60 

u 

72  20 

« 

72  26 

M 

72  80—73  80 

M 

74 

•1 

'74  36 

U 

76  25 

m 

76—76 

m 

814  oxraBS  ooHHumra. 

Appar.  Angto. 

S9.  Oheaterfleld,  Mbbv  n)«                                                               76'  Omicb 

40.  QMhenf,  Mau.,  nwe-oolored                                                               76  10—76  40  " 

41.  Praaburg;,  Hungary                                                                              76  13  " 

42.  Alea^oa;  hazag.;  tracHparent;  grayiah-blonde                                 76—17  Seo. 

(!)  OplUtU  atti  in  fhe  diamelrai  piant  0/ ffit  thorlar  tUagonA 

43.  SaxoDf;  hezag.;  Bilveij,  idear  gray;  traiup.,  maciled  44  Son. 

44.  EdUio,  ^Dsaia;  graj,  In  granite  60  12  Oraltieii. 
46.  Zinmrab)  aodSoblsggenwaldj  iDgramte.    LepidoUte?                   61  BO  " 

46.  Tyrol;  Ingramto,  gray  62  12  " 

47.  Siberia  i  oolorlets  SO  30  Sen. 

48.  Piedmont;  rbombio;  Bilreiy  refleoUon ;  gnyiBb-green  by  tip.  63  " 

49.  St  F^rtotek  Dear  Brive;  IranBparent;  oliro-green  66  " 

50.  HUan;  hei^.;  gieeniah-whita ;  ailvery;  uaotuoua.  not  elaodo  86  " 
Bl.  Foaaum,  Norway;  hezag. ;  clear  olite-green  66  " 
ea.  Scotland;  browD ;  in  large  thick  cryatalB  68  " 

63.  Tarogcon  (Ariegej;  rhombic;  CTaoapareiit ;  colorlesa  69  " 

64.  DraL  io  graphic  granite ;  flil»ery  luitre;  color  blonde  73  " 
66.  trto;  rhomba;  luatre^Teryj  yollowiah-blonde                                 72 — 73  " 

Hao^ton  found  Tor  the  mica  or  Dublin  Co.,  Ireland.  B3°  B';  of  Qienmalure  07*  IT;  of  Qlenda- 
burtiTallay,  70^4';  orut  leioster,  12"  18';  of  Lough  Dan,  70°. 

On  examining  diCTerent  micaa  preaaed  betweeu  two  platea  of  glaaa,  and  aubjeoting  them  to 
changes  of  temperature^  Senarmont  found  no  perceptible  change  in  the  optical  axes. 

Qiailich  ahowB  that,  with  alight  eiceptiona,  the  angle  increaaea  with  uie  npedOc  grsTityin  the 
mica  of  a  given  locality.    Thni  UTenmioaa  Ih)m  I^bu^,  Hungary,  gave  the  foUovring; 

3-765        2-784        2-790        2-793        2  796 
70-S  71'2  72-3  J2-4  Ja-0 

llDBCOrile  waa  ao  named  by  the  author  in  1 860,  Tram  Tiirum  MacmiUicum  or  Ifascovy-glatt, 
formerly  a  popular  name  of  the  mineral    FuiJisile  was  named  alter  the  chcmiat,  Pucha. 

TttieUe  of  Thomson  (L  c),  from  Wicklow,  Irehiud,  is  nothing  but  margarodito,  according  to  Gr^ 
and  Lettsom  (Mio.,  203),  who  say  that  it  inveats  crjBtala  of  andalusite.  Thomaon,  as  hia  descrip- 
tion implies,  considered  the  andaineite  prisms  and  inrcatiog  mica  all  one  mineral — the  taldle; 
and  in  view  of  this,  the  analyses  need  not  bare  be  cited  Thomaon's  nacriie,  Ihim  "  Bmnawick, 
Me.,"  ia  the  green  mica  of  Unity,  Me. 

Alt, — Mica  at  times  becomes  hydratod,  loaiug  its  elastidt;  and  tranapareucy,  and  olton  aome 
portion  of  the  potash ;  and  at  the  aame  tiine  it  may  take  up  magnesia,  lime,  or  aoda  The  occur- 
rence of  water,  magnesia,  lime,  and  soda  in  aome  micas,  eapedaUy  the  mar^^aroditea,  has  been 
attributed  to  incipient  alteration.     See  analyaea  uuder  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  watera  containing  carbonates  of  these  basea.  B.  Blum 
(Jahrb.  Min,,  1866,  269)  givea  the  follDning  analysis  by  Dr.  Wolkenhaar  of  an  altered  mica 
(biodteT)  tram  the  dionte  of  Schcmnitz,  which  had  lost  nearly  all  Ita  alumina  and  consisted 
largely  of  carbonates:  Bi  33-34,  '&\  363,  ^e  16-01,  ku  0*89,  &g  2'Od,  Oa  2I-T3,  $a  2*26,  K  066, 
C  20-06=100-44.  The  oarbonio  acid  would  require  the  Ca  21-73,  and  lig  2-08,  with  fe  1-22, 
making  46  p.  a.  of  carbonates.  Mica  occurs  altered  to  dmCtla  and  wrpenfuM^  and  Tsdiemak 
IS  of  alteration  to  auphibole  and  stilpaosiderile. 

L.  IiEPniOZJTB.  Tioletforbtgen  Zeolith  {tt.  Roiena)  v.  Born,  Orell'a  Ann.,  U.  196,  1791. 
.)  V.  Bom.  Schuppenstein  Germ.  Lepidolith  Klapr.,  Schriil.  Qe<i.  fieri,  xL  69^ 
n.  Jt  1L  80,  1793,  Beitr,,  L  31,  2T9,  1796,  IL  181.  Lepidolite  Kino.,  I  208,  1794. 
mer  0.  ChneUn,  Gilb.  Ann.,  Iiit.  371,  1820.  Lithia  Mica.  IJtbionit  v.  Ebb.,  Taf, 
Babenglinuner,  Siderischer  Fels-G-limmer  {fr.  Altenberg),  BrtUh..  Cbar^  1823,  1B32, 
*,  1841.    Z^nnwaldlt  Said^  Eandb.,  C21,  lS4e. 

ombic.  J  A  1=120°.  FomiB  like  those  of  mnscoTite.  Cleav 
,  highly  eminent,  A'lao  maBaive  scaly-granular,  coarse  or  fine. 
—4,    Q-.=2'84— 3.    Lustre  pearly.    CoIot  rose-red,  violet-gray 


tJNIBILIOATEB.  Slo 

or  lilac,  yeflowish,  grayish-white,  white.    Traiwucent.    Optic-axial  angle 
70°— 78°;  Bometimes  45^— 60°. 

Oomp. — O.  ratio  for  bases  and  silica  mostly  1 :  li;  for  ft,  S,  between  1 :  8  and  1 :  4^.  Tlie 
protoxyda  (ft)  mdude,  besides  potash,  lithio,  nibidUK  and  cfesia;  and  in  the  Zinnwald  mica, 
thalliam  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxjrgen  mostly  1  :  1 2,  as  in  thp 
Rozena^  as  analyzed  by  Bammelsberg ;  other  ratios  obtained  are :  in  the  Ural,  Ohursdorf,  Uto, 
and  Boasena  micas,  1 :  20;  in  the  Altenberg (SteinX  1 :  60;  in  the  Zinnwald,  1  :  14^  1  :  11,  1 :  12; 
in  the  Juschakova,  1 :  8 ;  in  Turner's  Altenberg,  1 :  26.  But  there  is  much  unoertainty  con- 
nected with  all  the  determinations  of  the  fluorine. 

The  O.  ratio  for  the  bases  and  silica  1 :  1^  corresponds  to  a  combination  of  1  unisilicate  to  2  of 
bisilicate,  or  the  formula  (ft*,  fi)*  ^'+2  (ft*,  S)  Si' ;  and  also  to  simply  a  unisilicate  with  acces- 
sory silica  (ft",  fi)*  Si" +2  Su 

Analyses:  1,  Klaproth  (Beitr.,  I,  ii,  ▼.);  2,  Omelin  G-  c-)f  ^i  Kralovanski  (Schw.  J.,  liv.  280); 
4,  Bammelsberg  (5th  Suppl.  120);  6,  Begnault  (Ann.  d.  M.,  III.  ziii.  151);  6,  7,  Gmelin;  S, 
Turner  (Edinb.  J.  Sd.,  iii.,  yl  61);  9,  Klaproth ;  10,  Lohmeyer  (Pogg.,  Izl  877);  11,  Stein  (Bamm. 
6th  SnppL,  119);  12,  Bammelsberg  (ib.);  ia-16.  Turner  (1.  c);  17,  18,  Bossies  (Pogg.,  lyiil 
154);  19,  Turner  (L  a);  20,  Stein  (J.  pr.  Gh.,  xxviil  295): 

§i      21        Pe        lln    &g    JTa    ti      £:     £[      01        F 


1.  BocenA       54*40  88-26  0*76 4*00 

2.  ♦♦  49-06  33-61      1*40  0-41    — --  8-69     418 


2*60 
4-24 


=100  KL 

0*11     8-40=100  0. 


3.        "  49*08  84*01      1-08  041    3*58    419 [4*1 6J      3*60      =100  Kr. 

4.0oniwall     61*70  26'76      1'29  0*24  1'16  1*27  10*29 7-12,  Ca  040,  F  016 

=100*38  B 

5.  "  62*40  26-80      ft  1'60 4*86     9«14 4-18=98*87  R 

6.  Chursdorf  62-*26  2886      M  3*66 4*79    6-90    «r.     4-81=100-76  Q. 

7.  Zinnwald    46*23  14*14     17*97  M  4*67 4*21     4-90  0*83   8  10=100*94  G, 

8.  «  44-28  24*68l?el  1*88  SL  1*66 409     9*47 4-88=100*24  T. 

9.  "  4700  20*0O*'el6*6O       1-76 14-60 =98*76  KL 

10.  "  42-97  20-69     14*18       0*83    1*41  1-60  1002 [0*22] 0*2 1     6*35 = 98*88  L. 

11.  "  48*66  17-67Fel4-67  A  1-24  0-63  0-71  2-41     8*60 8-16=102*64  a    [B. 

12.  "  46*62  21-81]^e21-48*fil*96  0'44  0*39  1*27     9*09 7-47,  P  013=100-66 

13.  Uto  60-91  2817      M  1-08 6*67     9-60 3*90=99-23  T. 

14.  "  60-86  28-30      M  1*23 649     9*04 494=99-«5  T. 

15.  Cornwall     60-82  21-33 *e 908 4*05     9-86 4*66=99-70  T. 

16.  "  40*06  22-90     27*06  M  1*79 200    4-30 2*16=100-27  T. 

17.Ju8chak0Ta48*92  1908      6*59   2-23  2*77  10*96   1*31  10*44,  Ca  0*14  B. 

18.  •*  46-62  21-06      4*12 und,   wid.    101  10*01,   Oa  012,   rest 

ufuL  B. 

19.  Altenberg   40-19  22'49t'el9*78  ft  2*02 3-06    7-49 3*80=98*83  T. 

20.Jn8chakoya47-01  20*36     14-34  tt  1*68 4*33    9'd2  1-63  0*40    1*43=100-54  8. 

'e-SOFeOlndnded. 

In  a  recent  analysis  of  the  Bozena  lepidoUte,  made  since  the  disooveiy  of  the  metals  rubidium 
and  casium,  Gcx>per  obtained  (Pogg.,  cziii  348) : 

Si       Si       9e      Ikg      Ca     ]ftb     Os      Li      LIF    NaF     KF       ]Q[ 
50*32    28-64    0*78    061    101    0*24     tr.     070    0*99    1*77     1206    8*12=99*99 

The  proportion  of  fluorine  was  determined  by  the  loss.  Beckoning  the  fluorine  as  oxygen,  the 
0.  ratio  for  ft,  B,  §i  is  1  :  4*26 :  8*43.  0.  D.  Allen  (Am.  J.  Sci.,  IL  xxziy.  369)  found  m  the  He- 
bron lepidolite  ciesium  0-3,  and  rubidium  0*14;  and  later  (p.  373)  0*3  of  rubidium  nearly. 

Bsmmelsberg's  analysis  of  the  Zinnwald  lepidolite  (anal  12)  gave  him  the  0.  ratio  116:  3 : 6-2, 
or  nearly  1:3:6;  and  that  of  the  Bozena  (anal.  4)  1:4-4:  9*13,  or  approximately  1 :  4^ :  9,  but 
for  whidi  he  proposes  1 :  4^ :  7^,  since  the  spedmen  he  analyzed  contained  free  quarts  in  visible 
{runs,  and  his  silica  might  consequently  have  been  too  high  [the  ratio  l:H  between  the  bases 
ind  silica  would  reqmre  1:4^:  8i].  From  Bosales's  analysis  of  the  Juschakova  (anaU  17^  he 
aeduoes  the  ratio  1:2-8:  64,  or  approximately,  as  he  observes,  1:3:6. 

AnaL  11  is  cited  by  Breithaupt  for  his  rabmglimmdr;  G.=3*146— 8*190:  color  greenish-bladk 
»wk  green. 

The  Zinnwald  mSca  has  been  called  mmwaldiie. 


816  oxraEN  oohpoukds. 

More  diemical  inyestigatioxis  are  required  beO>re  the  spedes  lepidolite  cm  be  corpoCUj  bii]> 
divided  or  comprehended.     Physically  it  is  hardly  distinct  from  muaooyite. 

P3rr.,  etc« — ^In  the  closed  tube  giyes  water  and  reartion  for  fluorine.  B.B.  fbses  mth  izitunie«' 
c«nce  at  2—2*6  to  a  white  or  grayish  glass,  sometimes  magnetic,  ooloriog  the  flame  purpliaL-r»< 
fX  the  moment  of  (Vision  (lithla).  With  the  fluxes  some  varieties  give  reaciions  for  iron  suad  mac- 
ganese.  Attacked  but  not  completely  decomposed  by  adds.  After  (Vision,  gelatinizes  vritli  rr.i- 
^atioadd. 

Obs. — Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometin^iT 
with  cassiterite,  red,  green,  or  black  tourmaline,  amblygonite,  etc.  Found  near  Uto  in  S^redes : 
g^yish-white  at  Zinnwald  in  Bohemia ;  at  Altenlierg,  Chursdorf,  and  Penig  in  Saxony;  JnscliakovA 
in  Uie  Ural ;  lilac  or  reddish-violet  at  Rozena  in  Moravia ;  near  Ghanteloube,  Dept  Haute  Vieime 
France;  at  Oampo  on  Elba;  brown  at  St  Michael's  Mount  in  Cornwall;  Ai^gyll  in  Soottacc: 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  Me^ 
with  red  tourmaline  and  amblygonite;  granular  near  MidcUetown,  Conn.  The  rofie  znloa  of 
Goshen,  Mass.,  is  muscovite. 

The  optical  axes  lie  in  the  plane  of  the  longer  diagonal  in  the  following  lepidoUtes;  the  angles 
of  divergence  observed  are  as  follows : 

Paris,  Me. ;  whitish-green ;  with  green  tourmaline  74** — 74**  30'  Rilliman. 

**  rose-colored  74  Grailicfa. 

Siberia  76  40  *" 

Bozena,  Moravia  76  ** 

Penig,  Saxony  76  30  " 

A  "lepidolite*'  from  Boumon's  ooUection  gave  Senarmont  66";  and  a  Zinnwald  mica,  sUrei} 
or  greenish-blonde,  46*"— 47**.  Grailich  made  the  angle  of  mica  from  Zinnwald  and  Schlaggen- 
wald  61°  10'.  Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  of  ib« 
axes  hrofihydiagonai ;  and  the  small  angle  may  arise  from  an  interlamination  of  a  brachyidiagoDal 
kind  with  a  macrodiagonaL 

Named  lepidolite  from  >cirr»,  9cale^  after  the  earlier  German  name  Schvppenstem^  alluding  to  the 
scaly  structure  of  the  massive  variety  of  Bozena. 

296 A  Snarumitb  BmJOL  (B.  H.  Ztg.,  xxiv.  364,  1866).  A  mica-like  deavage  in  one  dirocikm. 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufts  columnar  in  structure,  with 
H.=4— 6*6,  the  least  on  deavage-surface ;  G.= 2*826;  lustre  on  deavage-face  pearly,  elsewhere 
vitreous ;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  Eichter  (L  a> 
a  silicate  of  alumina,  lithia^  soda,  and  potash.  Comes  fh)m  the  shore  of  the  Snarum-El^  near 
^*narum,  in  Norway. 

296.  ORTOPHTLLZTS.    /.  P.  Cooke,  Am.  J.  SoL,  IL  xUiL  217, 1867. 

Orthorhombic.  /A /=120®.  In  six-sided  prisms.  Cleavage:  basal 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  iri.  Also 
massive,  an  aggr^ate  of  scales. 

H.=2— 2-5.  (t.= 2-909.  Lustre  of  cleavace-face  bright  pearly  inclin- 
ing to  resinous.  Color  by  transmitted  li^ht  dml  emerald-green,  transverige 
to  axis  brownish-red.  Streak  gravish,  slightiv  greenish.  Thin  folia  tough 
and  elastic.  Optic-axial  angle  55  to  60°  ;  plane  of  axes  brachydiagoim ; 
Cooke. 

Oomp^-0.ratlofor6,S,  Sl=3  :4:  14;  for  ft+S,  fli,  1 :  2 ;  whenoethe  formula (f&'-i-fS) 
Si',  in  which  ft=protoxyd  of  iron,  potash,  and  lithla,  wilb  a  trace  of  soda,  mbidia,  and  CBna. 
But  if  the  micas  are  unisilioate  in  type,  the  formula  may  be  (f  ft'+f  fi)*  Si*+8  &;  or  elae^  with 
half  the  excess  of  silica  basio.    Analysis:  Oooke  (L  a): 

Si         Si       9e     Hn      te     ftg       £:       ti      fra.&b   SiF* 
(})  61-49    16-77     1-97    034    7'98    076    18*16    4*06        tr,        8*42=99-94. 

Pyr.,  etc. — ^In  the  flame  of  a  candle  f\ise8  easily ;  and  B.B.,  with  some  intumesoenoe  to  a  gray 
ish  enamel  (F.=l*6— 2),  giving  the  flame  a  lithia  reaction.  In  floe  powder  decomposed  by  th< 
dilute  mineral  adds,  the  silica  separating  as  a  powder.  The  fluorine  is  not  expelled  eren  at  a  wi 
heat 

Obs. — Oomrs  W  the  granite  of  Oape  Ann,  with  danalite  and  lepidomelane  (annite). 
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SCAPOLITE  GROTTP. 

A  list  of  the  specicB  of  the  Scapolite  gronp,  with  their  oxygen  ratios 
and  formnlas,  and  the  ratios  of  the  non-alkaline  to  the  alkaline  protoxyd 
bases,  is  given  on  page  252.  Althongh  the  oxygen  ratios  vary  from 
1 : 1  :  2,  1:2:3,  1:3:4,  to  1:2:4  and  1 :  2  :  6j^,  the  species  are  closely 
alike  in  the  sqnare-prismatic  forms  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
group  is  lees  than  40',  the  extremes  being  64°  13'  (sarcoUte)  and  63°  40' 
(meionite).  The  species  are  white  or  grayish-white  in  color,  except 
when  impure,  and  then  rarely  of  dark  color;  the  hardness  5— 6*5;  G.= 
2*5— 2*8  (2*932?  in  sarcolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Meionite  was  the  first  species  of  the  Scapolite  groap  distlnctlj  recognized.  It  is,  however, 
probable  that  scapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  SchSrU 
^>ar  (Skorlspat)  hy  Gronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  Th« 
names  Wemeriie  and  Scapolite  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 
article  (Schorer's  J.,  iv.  36,  38,  1800),  and  applied  to  specimens  trom  the  same  region  in  Norway 
Wemerite  is  the  first  of  the  two  in  the  article.  Hauy  used  the  names  Wemeriie  and  Scapolite 
(supposing  the  species  distinct)  in  his  Traite  of  1801.  But  in  his  Mineralogical  Course  for  1804 
or  1805  arbitranly  set  aside  the  latter  for  PararUhine.  Monteiro,  a  friend  of  d'Andrada,  and 
speaking  in  his  behalf^  protested  in  1809  (J.  de  Phys.,  Izviii  177)  against  the  change,  and  after 
arguing  that  wemerite  and  scapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
urged  the  adoption  of  the  name  Wemerite  for  the  species.  In  the  following  pages  the  name 
Scapolite  is  retained  for  the  group,  so  that  the  minends  may  all  be  -called  acapoliteSy  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 
micas  and  chlorites;  and  the  name  Wernerite  Is  applied  to  the  most  prominent  division  of  the  old 
species.  This  course  meets  satiafactorUy  the  question  of  priority,  and  also  the  convenience  of  the 
science. 


296.  SAHOOIJTB.  Sarcolite  Dr.  Thampaon  (of  Naples),  1 807.  [Not  SarooUte  du  Yicentin  (= 
^melinite)  FcaijaSy  Vauq^  Ann  d.  Mus.,  iz.  249, 1807,  zl  42.]  Analdme  camea  Mont  dt  Oov., 
Hin.  YesuT.,  1826. 

Tetragonal;   0 A  1^=156°  5' ;  a=0-4435.     Ob-  287 

served  planes  as  in  the  annexed  figure ;  hemihedral 
in  the  planes  2-3,  only  the  alternate  occurring.  Oa2 
=128*^  33',  2  A  2,  pyr.,  132°  52,  0  A  1=157°  19', 
/A  2=141°  27';  /A  6=104°  52*';  1  A  1  (not  oc- 
curring planes),  bas.,=64°  13'.     Crystals  small. 

H.=6.  (1.= 2-545,  Brooke;  2-932,  Eammels- 
hers,^  Lustre  vitreous.  Color  flesh-red  to  rose-red, 
redaish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle. 

-  P>«P— 0.  ratio  for  A,  S,  fli=l :  1 :  2 ;  (1  (A  Ca  +  ^  lSra)"-f-iXl)»  

N  =8ilica  39-t,  alumina  22-8,  lime  33-4,  soda  4-l=100.    Analyses :  L  Scaechi  (Quadri  Crystallo 
enpbioi,  Naples,  66^  1842);  2,  Bammelsberg  (Pogg.,  cix.  570) : 


818 
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1.  ft  4211    £124-60    Ca  32*48    ^a  2*93=101-97  Scaodu. 

2.  (})      40*61         21*64  32*36  8*30,  &  1*20=98*91  Bamm. 

oorresponding  nearly  to  the  composition  of  idocrase. 

P3rr.,  etc<^-B.B.  fuses  to  a  white  enamel    With  adds  gelatinizes. 

Oba. — Of  rare  oocurrence  at  Mt  Somma. 

Kamed  from  aap(,  flesh,  and  At0o(,  sUme,  in  allusion  to  the  color. 

Tlie  crystallization  was  first  correctly  ascertained  by  Brooke  (Ed.  J.  ScL,  L  189,  1824).  Hac] 
had  pronounced  it  cubic  (Tr.,  ill.  18*22).  Eokscharof  found  0  a  2=128**  38',  and  0  A  2W=  1 S8'  39 
(Mio.  RusrL,  il  110).  Eammelsberg  gives  (1*  c.)  0 A  2=128*'  46',  and  Oa  2-1=138**  27'.  Hm 
above  figure  is  from  Hessenberg  (Min.  Not,  No.  I.).  The  plane  usually  made  1  is  here  made  2. 
in  order  tliat  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  spedei 
of  the  Scapolite  groap. 


297  MBZONITB,    Hyaomto  blanche  da  la  Somma  de  Luk^  Crist,  IL  289,  290,  PL  iT.  L  lia 

1783.    Meionito  B.,  Tr.,  11  1801. 

Tetragonal:  6>  A  1-i  =  156^  18' ;  a=0439.  Observed 
planes  :  0 ;  vertical,  /,  i-%  i-3,  i-2 ;  pyramids,  1, 1^' ;  zircon* 
oids,  1-8,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  the 
alternate  being  wanting.  0  A  lf=14:8°  10',  1  A  1,  pyr.,=136' 
11',  basal  63°  40'.  Cleavage :  i-i  and  /  rather  perfect,  but 
often  interrupted. 

H.=5-5-6.  G.=2-6-2-Y4;  2-734-2-737,fr.  Somma,v. 
Bath.  Lustre  vitreous.  Colorless  to  white.  Transparent  to 
translucent ;  often  much  cracked  within. 

Oomp.-0.  ratio  for  ft,  S,  Si=l  :2  :8;  (i(i^6a+TS*a)»-h|Xl)«§i«=SiUoi 
41*6,  alumina  31-7,  lime  24*1,  soda  2*6=100.  Analyses:  1,  L.  G^melin  (Schif. 
J.,  zzY.  36,  zxzY.  848);  %  Stromeyer  (Unters.,  378);  3,  Wolff  (I>e  Gomp.  £ke- 

berg.,  etc.,  Ramm.,  2d  SiippL,  183);  4,  y.  Bath  (De  Comp.  Wem.,  Pogg.,  zc.  87);  5^  Damour  (L'Id* 

stitut,  1862,  21): 


II 


Si 

30-6 
40*58  82-73 
4207  81-71 


te 
1*0 


Si 

1.  Somma  40*8 

2. 

8. 

4.         "      42-65  80-89  0*41 


fig 


0*83 


Ca     ^a     & 

22-1     2-4  ,  C  and  ign,  31 =100  Gmelin. 

24-24      1*81        ^e  0-18=99-50  Stromeyer. 
22-43  0-46  0-81,  ign.  0*31=97-29  Wolff. 
21*41  1-26  0-93,    "   0-19=98*46  Rath. 


6.        "      41-80  30-40 0-46  19-00  2-61  0-86,    "    3-17,  gangue  0*46=98*66  Dam. 

An  opaque  meionito  examined  by  Gmelin  having  G.=2-66,  lost  1*6  by  ignition,  and  aflbrded  sonia 
oarbonio  add,  it  containing  carbonate  of  lime. 

P3rr.,  etc. — ^B.B.  fuses  with  intumescence  at  3  to  a  white  blebby  glass.  Deoompoaed  by  add 
without  gelatinizing  (v.  Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  tiie  edges,  and 
both  Gmelin  and  ▼.  Kobell  state  that  it  gelatinizes  with  muriatic  add.  An  examination  of  a  sped* 
men  received  fVom  Scacchi  fully  confirms  Yom  Rath's  condusions. 

Obs. — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blocks,  on  Monte  Somma,  neir 
Kaples. 

Rammelsberg  obtained  (Pogg.,  xdv.  484)  for  1  A 1,  basal,  63*'  48' ;  over  aummlt,  116*  12';  1 A 1, 
pyr.,=136"'  12';  the  former  gives  0Al=148'  6',  and  1  Al,  pyr.,  136*  8'.  Kokacfaarof  found 
I  Al,  pyr.,=136'  10'— 136'*  llf  (Min.  Bussl,  iL  106);  ScaoohS,  136'  11'  (L  a);  vom  Bath,  fa» 
crystals  from  L.  Laadi,  136**  68^  (Pogg.,  cziz.  262),  giving  a=0*442. 

Named  by  Hauy  from  ^ciwk,  Uaa^  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARANTHTTS.  Paranthine  pt  Skapolit,  ScapoUt,  pt  Wemerit  pt  SkapoUt  (& 
Storgord  in  Pargas)  K  Nbrdenakiold,  Schw.  J.,  xxzl  417, 1821 ;  id.  (fr.  Timaberg)  WahnM 
Hia.  Min.  Geog.  ueb.  Wohler,  98,  1826. 
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Tetragonal.  Forms  like  those  of  wenierite ;  difference  in  angle,  if  any, 
undetermined.  Observed  planes:  prismatic,  7J  i-i;  octahedral,  1,  l-i. 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  planes  t-2  wanting  (form 
observed  at  Ersby).     Cleavage  lateral.    Also  massive. 

H.=5-5.  G.=2-736,  Pargas,  Nordenskiold ;  2*849,  Tnnaberg,  Wahn- 
stedt.  Lustre  between  pearyr  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.     Translucent. 

Compr^O.  ratio  for  ift,  S,  §i=l  :  8  :  4;  {i  Oa'-hf  Si)'  Si'=SUica  43*0,  alumina  36*9,  Ume 
20-1=100. 

Analyses:  1-3,  N.  Nordenakiold  (L  a);  4,  WalmBtedt  (L  c);  6,  Woliff  (Oomp.  Ekeberg.  Diss. 
BeroUni,  1843): 


1.  Ersby,  frt  crysL 

2.  »*       erysL 

3.  Storgard 

4.  Tunaberg,  crysL 

5.  Pargas,  ^nhy  1  toKor  gnh, 
6  Pargas,  gnh.  crysL 


Si       SI       9e     %      Ca      JTa      &      ]Q[ 


43*83 

85-43 

18-96 

~-^ 

1  •08=99-26  Nord. 

43-00 

34-48 

18-44 

1-60=97-52  Nord. 

41-25 

83-58 

0-54 

20-36 

3-82=99-05  Nord. 

43-83 

85-28 

0-68    

19-37 

— 9906Waliiist 

45-10 

82-76 

0-68 

17-84 

0-76 

104=98-18  Wolfll 

45*46 

80-96 

_    ... 

17-22 

2-29 

1-31 

1-29=98-53  Bath. 

AnaL  1,  G.=2-786;  8,  G.=2-749;  4,  a.=2-849;  5,  a.=2-712;  6,  a=2-654. 

Anal  1,  2, 4,  oorrespond  to  the  O.  ratio  1:3:4  (more  nearly  1:8*1:  4*3) ;  anal  3,  to  1 :  2*6  :  8-6 ; 
anal.  4,  to  1  :  3  :  4*3 ;  anaL  5,  to  1 :  3  :  4*6 ;  each  corresponding  very  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1. 

An  Ersby  spedmen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  155)  Si  48*77,  £l  31-05,  Cf 
15-94,  ]^a  3-25,  ign.  0*61=99-62;  which  gives  the  0.  ratio  1*1  :  8 :  5-3,  or  a  considerable  excess 
of  Hilica,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pyr.,  etc. — ^The  Tunaberg  crystals  B.B.  fnse  easily  with  intamescence  to  a  globule. 

Obi. — Oocars  in  greenish  4- and  S-sided  prisms,  some  of  them  terminated,  at  Tunaberg  in 
Sweden ;  also  at  Ersby  and  Storgard  in  l^e  parish  of  Pargas,  Finland. 

An  analysis  by  Laugier  of  "  Paranthine  *'  from  Arendal  afforded  him  (J.  de  Phys.,  Izyiii  36, 
180.  1809)  Si  45-0,  H  33-0,  l?e,  Ag  1-0,  Ca  17-6,  Na  1*5,  &  0*5,  which  agrees  closely  with  the  last 
analysis  by  WoL£  The  name  parurUhine^  substituted  for  scapolite  (and  for  Arendal  specimens) 
by  Hauy,  was  consequently  connected  in  France,  almost  as  soon  as  introduced,  with  the  above 
composition,  and  oontiuned  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca*  Si+ 3  ^  Si  (and  also  the  name  parantkine)  in  his  N.  Syst.  Min.,  1819,  216.  Although  Lau- 
gier's  analysis  of  the  Arendal  scapolites  is  not  confirmed  by  later  analystSi  the  name  jMuranihiU 
may  well  be  retained  for  this  section  of  the  Scapolite  group. 


299.  WBRMBRITB.  Wemerite  (fr.  Norway)  ^Andrada,  J.  de  Phys.,  U.  244,  1800,  Sdherer's 
J^  iv.  85,  1 800.  ScapoUte  (fr.  Norway)  cPAndrada,  ib.,  246,  and  lb.  38, 1800.  Bapidolith  AbM^ 
giuurd,  Ann.  Ch.,  zzdi.  195,  1800.  Wemerite,  Scapolite,  H,  Tr.,  iil  iv.  1801.  Skapolith, 
Aictidt  [= Wemerite]  Wem.,  1803,  Ludwig*s  Wem.,  iL  210, 1804.  Paranthine  [=Scapciite  of 
' Arendal]  A,  Lucas  Tabl,  205,  1806 ;  H.  Gomp.  Tabl,  45,  1809.  Fuscit  {ft.  Arendal)  S^Vr 
mocker,  Yerzeichn.,  104^  1801.  Chelmsfordite  J.  F.  db  S,  L.  DanOf  OutL  Min.  G.  Boston,  44, 1818 
Nnltallite  (fir.  Bolton)  Brooke,  Ann.  Phil,  IL  vil  816, 1824.  GlankoUth  (fr.  L.  Baikal)  v.  Fiaeker 
Sokoloff*8  Bergwerks  J. ;  John.  Ohem.  Unters.,  ii.  82, 1810;  Glauoolite. 

Tetragonal:  OM^^lbQ"  14J';  a= 04398.  Observed  planes: 
0;  vertical,  /,  f-i,  i-2,  i-3 ;  pyramids,  1,  3;  zirconoid,  3-3.  3-3 
ftnd  iri  often  hemiliedral,  right  or  left,  half  of  the  eight  planes  being 
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dther  wanting,  or  (ae  ii 
haif. 


lucent. 


f.  391,  a  top  view)  mncb  Bmaller  than  the  oUm 

390 

0  A  1=148'  6' 
I A  1=121  54 
/A  1-2=161  34 
/A  1-3=153  26 

4-i  A  1-3=16)  34 
i-i  A  t-2=15a  26 

1  A  1,  pyr.,=136   7 
1  A  1,  bafl.,  63  48 

l-iAl-i.  pyr,,=146  53 

Cleavage ;   i-i  and  T  ratha 
distinct,  but  intermpted.    AIk 
maaeive,   granular,  or   with  a 
R.  snidiankt.  faint  fibrous  appearance  ;  eome 

times  columnar. 
H.  =  5— 6.  G.=2-63— 2-8.  Lustre  vitreous  tu 
pearly  ext«rnally,  inclining  to  resinous ;  cleavage 
and  cross-fracture  surface  vitreous.  Color  white, 
gray,  bluish,  greenish,  and  reddish,  usually  light: 
streak  un colored.  Transparent-— faintly  aubtraiif 
Fracture  subconclioidal.     Brittle. 


Vmr. — 1.  Ordinary.  In  ciretals,  wbite  to  gray,  grayiah-gnvD,  bromiah,  and  rarely,  from  in)- 
puritir,  nearlj  black.  Eokscharof  giTes  for  the  angles  those  of  meiODite,  nanielT,  1  A  I,  pTT.= 
18B°  11',  bM.,=63°  «',  1-iA  l-[,  pyT.,-14fi°  5Jf,  bflB.,-41t  36',  »-i  A  l-i=113"13',  /A  1  =  1)1' 
61'  IMJD.  RumL,  il  B2).    The  prigms  are  BometimeB  sevsra!  inches  thick. 

IfaUaiite  (named  after  T.  Nuttal)  is  white  In  smoky  broiro  scapolite  from  Bolton,  Uass.  Cbem 
]Mta  hare  foimd  wide  variations  in  ooruposition,  and  have  shown  that  it  is  sometimca  mudi  allured 
The  CTfatata  and  maasive  Tariety  of  Chelmsfonl,  Uass.,  of  gray,  greeDish,  and  reddish  abadea  o( 
color,  has  been  called  Chtlnu/urdiu. 

2.  Jfataiiie,  Gtaua^lUt  la  of  pale  riolet-hlue,  blaiab,  Indlgohlne,  to  greenish-gray  odon. 
■ometiineB  resembliiig  caooriaite,  but  having  tlie  cleavago  of  scapollle.  It  is  from  near  R.  Sludi 
anka,  beyond  L.  Baikal,  Iberia,  whare  it  oocurs  in  veins  in  granite.  The  pink  aoapolits  of  Boltca 
[a  aimilar.    Named  IVom  yxatt^t,  grteniah-gray  or  lea-grem, 

Oomp.-'0.  ratio  for  ft,  K,  Sl=1  :  3  :  4;  or  for  baaea  and  ^oa  1:  Ik  Formiila  (HOa,  >■)'+ 
|Sl)'iii>-t-Sl;  or  else  with  half  the  exoeaa  oT  ellica  (Si)  bade;  =,  ITOa:  fra=4:  1,  Silioa  4S't. 
aluniiDa  28'a,  lime  IS'l,  aoda  S'O^IOO. 

I'he  above  is  the  mean  ratio ;  but  the  analysea  ehoir  variatione  from  it,  aa  asen  below,  due,  is 
pat.  at  leaat,  (o  impnnties,  alteration,  or  inoorrect  determinations. 

Anolyseai  1,  2,  O.  v.  Kath  (Fogg.,  xc  B2,  2SS);  3,  Thomaoa  (HiD.,  L  313);  i,  Wolff  (Inin 
Diss.  Berlin.  1S4S,  Kamm.  Uiu.  Gh.,  1 19) ;  i,  WurtE  (Am.  J.  Sti,  U  x.  336) ;  6-8,  O.  v.  BWI 
(Lc);  9,  Berg  (Jahreab.,  ixv.  3S6} ;  10,  v.  Rath  (L  u.) ;  II,  Woltf(i  c): 

a        %1       9e     Ag     Ca       ila       £      a 
M-10    £6-63     3-19    101     3018    209    U'61     I-21=:9B't(  BatL 
46-6T     33-66     3-38     123     20'81     iH     0-63     0-7S=9S-Bl  Rath. 

«-30    38'48     lB-6i    S'G*     6-04  =  100-08  Thorn- 

48-79    SB'IA    0-33     129     16-02    4-B2    0-64    074=9936  Wolff 

47-57     26'75    2-36     17-31     T76     =100-i1  WurU 

46-05    26-31     203    0-SO    17*30     S-46     1'6fi     l-34=n9'23  Rath. 
16-83    2613     1-S9    0-36     I7'2II     6-88    0-91     0-38=100  Ratb. 

r.  47-34    M-69     318     16-84    3-65    086     l-75=«-06  Bait 

46-83     36-60    032    065    11-17    476    0-33     l-eO-sSli  Berg. 
41-49    )!7'67     I'M    0-47     11-16    4'11     0'68    0'48=UX)RMb. 
26-38     1-48    0-84     1663    4'91     012    0-Si=SS-46  WolC 


1.  Bolton,  UM>t- 


e.  Aiendal,  yah.-ipt. " 
T.  Arendal,  yah.,  erj/*L 
8.  llaUo,  biiaai,  n 
'  'trotitmu,  Piolet, 
Baikal,  Oiaueem 
uiukafi,  FinL 


I7NI8ILIOATB8.  3^1 

AnaL  1,  G.=2'788,  bladkish-green  crystals,  the  fciterior  in  part  opaque;  2,  2*748,  and  like  the 
preceding  io  color;  8,  2709;  4^  G.=2-718;  5,  a.=2-704;  6,  G.=2-75l;  7,  G.  =  2-697;  8,  G.= 
2*768;  9,  G.=2*34?,  from  the  parish  of  Drothems  in  E.  Gothland;  10,  G.=2*666;  11,  G.=2*738, 
oolor  blafikiwh -green  and  greenish-gray. 

The  oxygen  ratios  for  It,  fi,  Si,  corresponding  to  the  analyses  are: 


1.    1    ; 

;2    : 

;3*6 

6.    1:1-8:  8-7 

8. 

1    :  1-7  :  4-0 

2.     1-2 

:2    : 

:41 

6.    1:1-7:  8-4 

9. 

M  :  2-0  :  40 

8.    1    : 

:2    : 

;4 

7.     1 :  1*8  :  3*6 

10. 

1    :  2-1 :  4*0 

4.     I 

:  2-2 

:4-8 

11. 

1-1:2     :  40 

The  first  two  analyses  by  y.  Bath  of  specimens  named  nu^toOt^e^  and  attribnted  to  Bolton,  are 
evidently  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  ozyd  of  iron  indicates.  The  coloi 
stated,  ^blackish-green,"  is  further  evidenoe  on  this  point  Moreover  it  is  a  very  unusual  color 
at  the  locality,  as  nuttallite  is  ordinarily  white,  grayiflh-white,  and  pale  smoky  brown,  the  darker 
color  occurring  sometimes  in  crystals  that  are  partly  whitish.  Y.  Bath  states  that  the  mineral 
was  very  difficultly  ftisibla  Thomson's  analysis  (No.  3)  was  also  made  on  an  altered  specimen, 
as  it  gave  6  p.  a  of  water. 

Muir,  in  an  analysis  of  nuttallite  published  by  Thomson  (Min.,  383)  obtained  Si  37*81,  £l  2610, 
Pe  TSd,  Oa  18*34,  ii  7*30,  £r  1*60=97*94.  The  potash  and  the  low  silica,  as  well  as  the  iron,  in- 
dicate an  altered  specimen,  if  the  analysis  may  be  so  far  trusted  as  to  draw  a  conduHion  from  it 
The  color  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
the  specimen  (aphene  and  green  pyroxene)  i^ow  that  Muir  probably  had  true  nuttallite  for  in- 
vestigation. 

Wuitz's  analysis  of  the  pink  scapolite  of  Bolton  gives  more  soda  than  the  rest  In  a  recenl 
trial  (priv.  oontrib.)  B.  8.  Burton  found  about  3  p.  a  of  alkalies,  sustaining  Wolff's  results. 

The  bluish-gray  massive  variety  from  Malsjo  has  been  analyzed  also  by  Suckow  (Verwitt  Min., 
1H8X  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  sped- 
3ien  or  the  analysis.  He  obtained  Si  4817,  i^  28-27,  Pe  2*38,  Ca  19-04,  ^  2*00x=99*86.  Suckow 
aualysed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scapolite  (see  p.  323). 

Pyr.,  etc. — B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly  decom* 
posed  by  muriatic  acid. 

Oba.— Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  limestone  near  its  junc- 
tion with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
limestone.  It  is  often  associated  with  light-colored  pyroxene,  amphibole,  garnet,  and  also  with 
apatite,  sphene,  zircon;  amphibole  is  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par^ 
gas,  Finland,  is  in  limestone ;  that  of  Arendal  in  Norway,  and  Malsjo  in  Wermland,  occurs  with 
magnetite  in  limestone. 

Some  foreign  localities  of  the  mineral  are  above  indicated.  In  the  following  those  of 
wemorite  and  ekebergite  are  not  yet  distinguished.  In  Vermonif  at  Marlboro',  massive. 
Io  JToM.,  at  Bolton  and  Boxborough,  in  crystals,  sometimes  large;  at  Ohclmsford;  Little- 
ton; Chester;  Oarlisle;  WestHeld,  massive;  at  Parsonsfield  and  Baymond,  near  Dr.  Swett's  house, 
crystals,  with  yellow  gamec.  In  Corm.,  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paogatuck,  Stonington,  massive.  In  N,  TorAe,  at  Two  Ponds  in  Orange  Co.,  reddish-white 
crystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  6  in  diameter;  at  FaU  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  the  same 
county,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  6  m.  S.  of  War- 
wick, and  2  m.  N.  of  Edenville,  near  Greenwood  Furnace  (planes  i,  /,  i-2,  t-i),  are  other  good 
localities ;  in  Essex  Co.,  perfect  crystals  and  massive,  nearly  fibrous,  white  and  greenish-white, 
abundant  near  Kirby's  graphite  mine,  4  m.  N.  £.  of  Alexanc&ia,  in  Tioonderoga,  associated  with 
pyrozeno ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 
ing the  play  of  light  not  unusual  with  this  variety;  edges  of  the  crystals  often  rounded.  In  K, 
Jersey^  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.  In  Canada^ 
at  G.  Calumet  Id.,  massive  lilac-colored;  at  Hunterstown,  in  large  crystals,  wiUi  sphene;  at 
Grenville,  with  pyroxene. 

Pisani  has  anulyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  composition  between  that 
of  paranthite  and  wemerite.    He  obtained  (C.  B.,  Iv.  450) : 

ft  48  78    5132-65     Fe  0*87     4g  1*15     Ca  13-32     Sa  2-59     £  0-63     Itt  1-30= 101-29. 

It  had  been  called  Esmarkite. 

One  of  the  minerala  called  Mtusnirtte  by  Boulanger,  stated  to  come  from  Mt  Gendvre,  gave 
hun  a.=2'66,  and  the  composition  i^i  44*6,  51  SO'4,  Iklg  2*5,  Ca  15*5,  iiti  7*5  (Ann.  d.  M.,  IH 
▼iu*  169).  It  is  stated  to  be  greenish-white  and  oompact,  and  to  occur  associated  with  a  greenishr 
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brown  Bmarogdite.  In  low  specific  gravity  it  hi  near  BcapoUta  But  we  may  mispect  that  there  a 
some  mistake  about  the  specific  gravity,  in  which  case  it  may  be  aoisite  (see  p.  290)  like  otba 
Bausaurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  composition. 

Canaaniie^  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Oaoaan,  Coihl 
and  referred  to  massive  scapolite  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  coc- 
mon  iu  crystals  in  the  dolomite  of  tte  region. 

A  BO-caUed  glavcolUe  from  the  L.  Baikal  region,  analyzed  by  Bergemann  (Bogg.,  ix.  261)  tod 
3ivartov8ki  (BulL  Soc.  Nat  Moscow,  1848, 548)  differs  from  the  true  glaucollte  in  being  diffieoUl; 
^l8ible  (as  much  so  as  orthoclase),  and  also  in  oomposition,  these  analysts  obtaining : 


Si 

XI 

Fe 

iin 

Ag 

Oa 

fra 

& 

fi 

1. 

60*58 

27-60 

0*10 

0-85 

3*73 

10-26 

2^6 

1*26 

1*13=99-07  Bergemana. 

2. 

60-49 

28*12 

0-44 

0*59 

2-68 

11-31 

8-10 

1-00 

I*78s99«61  aivaxtOTBki 

It  was  massive,  of  a  greenish-blue  color,  with  O. =2*721,  Beig^  2*66,  GKv.  It  has  been  Bnpposed 
to  be  a  feldspar. 

Alt. — As  the  altered  scapolites  that  have  been  derived  from  ekebergite  or  parantfaite  have  not 
been  distinguished  fix)m  those  derived  from  wemerite,  the  following  observationB  are  made  to 
mdude  all: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  ohangea  occur,  aa  iQnatratsd  ii 
the  following  analyses  of  different  kinds  i 

1.  The  hydration  of  the  mineral 

2.  Tlie  loss  of  part  or  all  of  the  protozyd  baaos,  often  efiSMtod  largely  thzoogfa  the  actien  of 
carbonated  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  action  of  the  cartxmatea  in  sohh 
tion  in  percolating  watere. 

4.  The  increase  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  ot  diksrid  of 
sodium  in  solution. 

5.  The  introduction  of  ozyd  of  iron,  through  salts  of  lime  (organic^  bicarbonate^  etc.)  2 
solution. 

6.  The  substitution  of  magnesia  for  other  protoxyd  bases. 

7.  The  loss  of  silica  as  well  as  protozyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pinUe  fanaL  8  to  151 
or  to  that  of  a  potash  mica  (anal  1 5, 16).  By  the  acquisition  of  iron  (anal  17, 1 8)  it  paeaea  in  soon 
cases  to  epidoie  (anal  19).  By  the  introduction  of  magnesia,  it  may  pass  to  tieaJtiU ;  or  of  nugM- 
sia  and  potash,  to  a  magnesia  mica  (anal  20).  By  a  loss  of  bases,  the  proportion  of  ailica  feft 
increases  (anal  4,  6,  6,  21,  22,  23);  and  by  a  loss  of  siKca  also  (which  may  become  opal  in  itt 
separation),  tiie  mineral  passes  to  a  Aaoiifi-like  compound,  a  common  result  of  its  alteration  (anal 
24;.  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  8ilioeoiiap6eiidio> 
morph,  as  oooure  at  Pargas. 

Analyats:  L  Hydrous,    1,  Weibye  and  Berlin  (Pogg.,  Izziz.  302). 

IL  GorUaining  cairbonaU  ofhms.  2-6,  Hermann  (J.  pr.  Ch.,  zxziv.  177);  7,  Brewer  (This  Min. 
1850,  680) ;  7a,  same,  with  the  C  removed. 

•  IIL  Poiassic  and  often  also  carbonated,  8,  v.  Rath  <Pogg.,  za  288) ;  8a,  same,  with  the  C 
removed;  9,  T.  a  Hunt  (Rep.  G.  Can.,  1852-53,  168,  1868,  474);  10,  Stadtmuller (Am.  J.  Sci,  11 
viil  394);  11,  T.  &  Hunt  (ib.,  108);  12,  Grossley  (This  Min.,  1850,  680);  13,  J.  D.  Whitney  (Am 
J.  Sci.,  IL  zvl  207);  14,  T.  S.  Hunt  (Rep.  G.  Can.,  1858,  1863);  15,  Bischof  (Oh.  Geol,  il  1433); 
16-19,  V.  Rath  Q.  a);  20,  Bischof  (1.  a);  21,  John  (Bend.  Min.,  ii  94,  1832);  22,  Benelins  (Af It 
L  Fys.,  il  202) ;  23,  Hartwall  &  Hedberg  (Jahresb.,  iv.  156) ;  24^  Suckow  (Ferwitt.  Kin.,  138 
1848): 


Si      Si 

Fe 

^e    ftn 

ftg    Ca 

JTa 

& 

tt 

L 

1.  Arendal,  Aiher.  38*00  24*10 

4*82  0*78 

2*80  22*64 

6*96=100-09  R 

IL 

2.  SMianka,  Slrog.  43-35  3052 

0*95 

21-59 

3-74 

=100*15  H. 

8.  Diana,  gray        47*94  30*02 

2-60 

0*26 

14*41 

2*20 

0-78 

0*31=98-47  E 

4.  Bolton,  white  cr,  6604  23*92 

114 

0*14 

0-20     9-28 

8*66 

1-27 

— -100-66  a 

6.       **    rtJ^moM.  61*68  29*30 

1*16 

0*15 

0-78  13-61 

1*46 

0*94 

0*82=99-80  H. 

6.  Gulsjo,  w,  mass.  53*75  28*06 

0*34 

0*26 

9*24 

7-00 

0-55 

0-67=99*87  tt 

7.  Franklin,  ^nA,  (f)47*35  28-77 

1-72   

2*02  12-uu 

— 

ir. 

1*80.  C  4*72= 
98*38  fl 

7a.       "                   49-71  80-21 

...^ 

1*81   

2-12  12*20 

_~. 

.— 

1-89=98*34  a 

DL 

8.  Bolton,  y^Buno     49*99  2300 

1*64 

1*73     8*35 

0-36 

7*09 

4-23,  Ca  C  7-80= 
99-J9R 

te.       *«  62*20  24*03    1*71 1*80    8-06    0*37    7^40   4-43=100'98  R 
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9. 
10. 
11. 

li. 

13. 
14. 
16. 

le. 

17. 
18. 
19. 
2a 
21, 


Si      Si       9e    ftg     Ca     l^a      &       £r 


Perth 
IHttna 
AlgerUt 


u 


26*20 

80-11 

24-91 

24-41 

18-63* 

31-20 


46-30 

46*79 

49*82 

49*96 

62-09 

Waatmae       (})  47-60 

ATeDdal,ia»    [66*82^27 -37 

"  "        44*40    24-91 

**      frntib-fvi  69-74 

*«      Uaek       29-62 

•^     J^fridote  37-92 

PargM,  Jfin      46-75 

OalfbraMte  54*00 


16-20 

15-77  1914 
19*21  15-56 

26-16     

24-00     


=98-99  Hant. 
=100-27  Stadtm. 
Ca  C  3*94=99'46  H. 
daC4-21t=100-2ia 
0aC4-41,Ca*P8-52^ 
=99-56  Hunt 
=100Bi8oh. 
CaC  11-11=99-11  a. 
=10()*57  Rath. 
Oa  C  4*62=98-46  B. 
=98-74  Bath. 
=96-77  Bia6ho£ 
=100  John. 


YI.  22.  1^68%  hiek^ed 

23.  Pettebji  Paig. 

Ya24.  Mal^o^  £aote» 


61-60 
61-84 
53*32 


25*36 
32-27 
44*66 


1-60 
1*91 


0*75 


3*00 
9-33 
1-17 


5-00 


6-12 


Mn  1-50=99  Ben. 
1*00=100-97  H.  A  H. 
— =9911  SuokQW. 


*  WlthattttleFe'O*.       ^  ProlMblj  loo  high. 


The  following  are  the  diaracten  of  differeQt  altered  soapolitea,,  ixududing  those  of  which  anal^ 
sea  are  above  given : 

Athebiastitb  Weibffe  (Pogg.,  Izxiz.  302, 1860).  AnaL  1.  like  soapollte  in  fonn;  color  greei^ 
iah ;  opaque.     fVom  Arendal,  with  black  garnet  and  keilhauite. 

Qtboqasotiti  Herm.  (J.  pr.  Gh.,  zxziy.  178,  1846)  (AnaL  2).  Has  the  form  of  scapolite  (Eoksch. 
Hin.  BnsaL,  iiL  95).  Oolur  yellowiah  to  light  oil^green ;  lustre  greasy ;  translucent ;  H.=6'5,  G.= 
2-79.  B.B.  fuaes  easilj  with  intumescence.  From  the  SludLnka  in  Dauria.  The  analysis  af- 
forded 6*4  p.  o.  of  carbonic  acid,  which  is  above  removed ;  this  corresponds  to  11  -4  p.  a  of  Oa  C. 

Anal  3.  Laxge  gray  crystals,  containing  9-23  p.  a  of  da  C;  (}.=2-74.  In  the  anal  as  above 
given,  4*06  of  C  is  removed.    Occurs  at  Diana,  N.  Y.,  with  sphene  in  oalcite. 

AnaL  4.  White  crystals  with  caldte,  from  Bolton;  G.^2*66.  In  the  anaL  as  above  given,  2-5 
p.  c.  of  C  ia  removed.  AnaL  6,  reddish  massive,  from  Bolton;  Q'.=2-70.  AnaL  8,  massive,  yel- 
lowish ;  H.=4-5 ;  6.=2*787.    Contains  7-80  p.  a  of  Ca  0.    From  Bolton. 

AnaL  6.  VThitish  massive,  from  Gulsjd;  contain8  3*41  Oa  C;  G.=2-69.  In  the  anaL  above,  1*5 
pL  &  of  0  removed. 

AnaL  7.  Greenish  or  yellowish-green,  deavable,  and  partly  in  cryatals,  from  Franklin,  N.  J., 
having  H.=3-6,  G.=2'78,  with sobresinoiis lustre;  B.B.  very  fusible.  Contains  10*72  p.c.  of  OaC. 

AnaL  9.  Greenish-gray,  waxy  in  lustre  to  pearly,  subtranaluoent,  with  H.=5*5,  G.=2-640-  • 
2'667 ;  from  Perth  in  Canada.    Contains  considerable  magnesia  as  well  as  potash. 

AnaL  10.  In  grayish  crystals,  from  Diana,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  aasodated  minerala  that  it  is  unquestion- 
ably from  Diana.) 

Algeritb  Sunt  (Am.  J.  ScL,  11.  viiL  108,  1849)  (anaL  11—13)  occurs  in  slender  square  prisma, 
sometimes  2  or  3  in.  long,  imbedded  in  caldta  Yellowish  to  gray  and  usually  dulL  Brittle.  £L 
=3—8-5;  some  crystals  more  altered,  2-5.  G.= '2*697— 2*712,  Hunt;  2-78,  Crossley.  From 
Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
lime^  of  magnesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view 
derived  from  the  form  and  appearanoea,  Uiat  algerite  is  an  altered  scapoUto,  and  related  to 
pintle, 

WuBONiTS  Hunt  (Logan^s  Bep.  Can.,  1863  and  1863,  Am.  J.  Sd.,  IL  xix.  428)  (anaL  14)  is  a  mas- 
sive mineral  fit>m  Bathurst^  Canada,  affordinir  square  prisma  by  deavuge,  and  having  H. 
=i^5,  G.=2'766 — 2*776,  lustre  vitreous,  a  little  pearly  on  cleavage  surfaces;  color  reddish-white, 
rose-red,  and  peach-blossom  rod.  According  to  Chapman  (Am.  J.  ScL,  IL  xx.  299),  its  crystalliza- 
tioD  and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  oalcite, 
aud  pyroxene.  The  oblique  basal  cleavage,  mentioned  by  Hunt,  is,  as  stated  in  the  last  edition 
of  thia  work,  p.  608,  only  a  fracture.  Hunt  in  Rep.  G.  Can.  1863  inakes  it  a  variety  of  gieaeckite. 
Occurs  also  in  northern  N.  York,    See  fUrther  under  PiNin^  p.  479. 

Teremie  of  Emmons  (Bep.  G.  N.  Y.,  1 837,  162)  has  the  form  of  scapolite,  with  H. =2 ;  G.=2*53 ; 
lustre  a  little  pearly ;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp,  N.  Y.  It  haa  not  been  analyzed,  but  is  probably  near  algerite  or  wilsonite.  Thd 
Pifi'tarUgen  (pinite-like)  Scapolii  of  Schumacher  (Verz.,  98,  1801),  from  Arendal,  is  probably  simi 
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lar  to  the  algerite  and  other  pkiite  psondomorpha.    It  10  described  as  occairing  in 

massive,  of  a  white,  greenish,  and  o&er  shades,  and  as  B.B.  fusing  easily.  His  Haikartiger  &.«f»- 

HI,  Arom  Aiendal,  appears  to  have  been  a  steaiUie  pseudomorph,  it  being  RB.  infiudUeu 

Mica  Jram  ArendcUf  Norway  {MicareUe  of  Abildgaard).  AnaL  15,  16.  The  mica  oocnn  k 
bedded  in  qnartz,  and  has,  according  to  y.  Rath  (I  c.^  the  form  of  8-sided  crystals  of  Bop&A 
6  in.  long.  The  crystals  are  covered  with  mica  externally,  and  within  consist  thiouc^ont  of  b 
aggregation  of  the  same  mica.  The  mica  is  £^enish-white,  translucent  H.=2— S.  6.= 3*931 
Oxygen  ratio  (from  v.  Bath)  1  :  5*6 :  10'5 ;  perhaps  1:6:  10|,  giving  1  :  1^  for  the  ozygco  of 
ttie  bases  and  silica.  The  change  from  scapoUte  has  consisted  in  the  removal  of  lime,  adtUtioa  of 
Fe,  and  substitution  of  potash  for  soda. 

Mica  from  Pargas^  anal  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anaL  17)  has  H. =5 ;  0-.=^ 2-862.  Brownish  or  brick-fed.  I^i^ 
flcultly  fusible.  Oxygen  ratio  1 :  2*4  :  7*5.  In  the  change,  Fe,  magnesia,  and  potaah  have  bea 
introduced. 

The  Hack  scapolite  of  Arendal  ^anaL  18)  is  altered  by  a  large  addition  of  magnesia  and  ixos 
Color  grayish-black ;  streak  grayish-white.  Rather  sofL  G.=2*8S7.  Nodeavageu  B.BL  edgsi 
rounded  wiUi  difficulty.    0.  ratio  1 :  2*1 :  2*6  :  1^,  unless  part  of  the  iron  is  sesqmoxyd. 

The  qndote  paeudofnorph  of  the  same  locality  (anaL  19)  gives  the  oxygen  ratio  of  epiSe^ 
1:2:8.  The  crystals  occur  imbedded  in  ureJite.  Forchhammer  has  described  other  epidot^ 
pseudomorphs  after  scapolite  from  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbbonite  of  Schumacher  (Verzeichn.,  1801)  is  referred  here  by  Siemann,  who  observes  thsl 
there  are,  in  the  Ecole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite  (This  Min,  56i 
1854).  Schumacher  describes  it  as  bluish-gray,  inclining  to  leek-green;  also  grayish  mountsa- 
green ;  lustre  feeble ;  fracture  smooth  like  that  of  flint;  G-.= 2*947 ;  having  Some  resemblance  ts 
gabbro.  The  bluish-gray  variety  from  the  Kenlig  mine  near  Arendal,  with  black  homble&ie 
and  caldte,  and  the  olher  from  Fredericksvam,  Norway,  in  syenite. 

The  kaolm  from  Malsjo,  anaL  24,  is  a  reddish-yellow  clay-like  mass,  retaining  something  of  ^ 
crystallind  form  of  scapolite ;  G.=2*l.  The  composition  oorresponds  to  1  of  alumina  to  2  of  bScl 
For  another  kaolin  see  under  Ekebehgitb  (Passauite). 

Steatttic  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  siUeeoua  sospo^ 
of  Pargas,  of  a  gray  color,  in  limestone,  contains  92*71  p.  c  of  silica.  AUnie  is  announced  bj 
Tschermak  as  occurring  pseudomorphous  after  scapolite. 

Faeudo-Scapoliie  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1820^  is  wemerite  altered  to  pjrax- 
ene.  The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  towiid 
the  exterior;  from  Simonsby,  near  Pargas. 

300.  BHEBERarrB.  Scapolite  (fr.  Arendal)  pt  Wemerite  (fr.  Arendal)  pt  [Syn.  unda 
Wbunxbitb.]  Sodait  (fr.  Hesselkulla)  Ekeberg,  Afh.,  iL  168,  1807.  Natrolite  of  Hesselkulli 
WoUasion,  Ekebergite  Berz.^  Arab.,  1824,  168.  Ekebergit^  Porzellanspath  (fr.  Paesau)  /  ^^ 
fkicha,  Denkschr.  Ak.  Munchen,  vii.  65,  1818,  Tasch.  Min.,  xviL  94,  182».  Porsellanit  «.  Xn^ 
Tail,  52,  1863.    Passauit  Kaumarm,  Min.,  306,  1866. 

Tetragonal.  Like  wemerite  in  form  and  cleavage.  Also  compact,  or 
finely  columnar  massive. 

H.=5'5— 6.  G.=2'74.  Lnstre  vitreous,  somewhat  pearly  or  greasr. 
Color  white,  gray,  greenish-white,  bluish,  reddish.  Transparent  to  sul> 
translucent. 

Oomp.— 0.  ratio  for  ft,  S,  Si=l  :  2  :  4*6;  formula  (i(Ca,^a)+}^)*Si'+8Si;  or  elsevitl 
half  the  excess  of  silica  (or  H  ^i)  basic;  =,  if  Ca :  &a=8  :  1,  Silica  61-7,  alumina  26*3,  lime  )n 
soda  5*9=100;  if  Ca  :  Na=2  :  1,  SiUca  51*7,  alumina  263,  Ume  U'2,  soda  7*9=100. 

Analyses:  1,  Hermann  ( J.  pr.  Oh.,  xxxiv.  177);  2,  Wolff  (Inaug.  Diss.,  Berlin,  1843,  Bamia 
Min.  Gh.,  719);  8,  Hartwall  (Bers.  Jahresb.,  Iv.  166);  4,  Wolff  (I  c.);  6,  y.  Rath  (Pogg.,  xe.  SS 
288);  6,  Wolff  (1.  c.);  7,  Damour  (Llnstitut,  1862,  21);  8,  v.  Bath  (I  a);  9,  Fuchs  (L  a);  10,  ▼ 
Cobell  (J.  pr.  COl,  L  89);  11,  Schafhautl  (Ann.  Ch.  Pharm.,  xlvL  340): 


Si 

Si      Fe      ttg 

Ca       »a      ft       fi 

1.  HesseBlnilla            61*02 
a.         **        gyK-gn.  49*26 

26-86    2-73    0-87 
26-40    0-64     

13*29    4*64    0-82     ^  An  0*26=100  H 

14*44    614    0-66    0-69=98-12  WoMf. 

UHIBILIGATES. 

Si 

2d 

Fe 

*g 

Ca 

ffa 

t 

XPftrgu 

49*42 

25-41 

1-40 

0-68 

15-59 

6*05 

..^ 

4.  Maliljd^pME,  VUU8, 

49-88 

27-02 

0-21 

0-85 

12-71 

7-59 

0*87 

5.      "^       whiie 

50-04 

25-68 

106 

12-64 

5*89 

1-54 

6.  Arendal,  yt0A.-fo. 

60-91 

25  81 

075 

0-68 

18-34 

7-09 

0-85 

7. 

60-30 

26-06 

14-08 

5-98 

1-01 

8.  Gk>uTeiiieiir 

62*25 

23-97 

_ 

0-78 

9-86 

8-70 

1-73 

9.  Pasaao,  FauauU$ 

49-80 

27-90 

14*42 

5-46 

— 

10.       «*              " 

50-29 

27-37 

— . 

... 

13-53 

5-92 

0*17 

U.       «              " 

49-20 

27-80 

— 

15-48 

4-68 

1-23 

asA 


ti 


1-45=100  HartwaO. 
0*77  =99-90*  WoUt 
2-60=99-35  Rath. 
0-41=99-74  Wolffi 
3-25=99*70  Damour. 
1-20=98-49  Bath. 
0-90=97-98  Fachs. 

=97-80  Koben. 

1-20,  Gl  0*92=99-65  a 
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AnaL  1,  a.=2'80;  2,  G.=2-785;  4,  Q.=2-628;  6,  G.=2-658;  6,  a.=2-7l2;  8,  G.=2-688;  9,0. 
=2*64. 

The  jKMEMNwfo  (Poroellanapath)  has  the  0.  ratio,  m  anaL  1,  1 :  2*4 :  4*8;  in  2, 1 :  2-4 :  4-9 ;  in  3^ 
1 :  2*2 :  4-6.  Bnt  a  slight  change  in  the  bases  would  make  the  last  1 :  2  :  4*5 ;  and  it  is  probable 
that  the  mineral  is  an  altered  ekebergite.  Fuchs  made  the  prisms  probably  about  92^,  and  so 
also  did  Schafh&ntL  But  Desdoizeauz  has  found  that  it  has  but  one  opttoal  axis—a  negative 
one— and  thia  decides  it  to  be  tetragonal  in  crystallization.  Its  oolors  are  white  to  yellowiah, 
bluish,  and  grayish-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr.,  etc — In  the  closed  tube  yield  a  small  amount  of  water.  B.B.  whitens  and  ftises  with 
btumesoenoe  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  add. 

Oba.— From  Hessellkulhi  and  Malsjo  in  Sweden ;  Arendal  in  Norway ;  Pargas  in  Finland,  in 
limestone;  Gonyemeur,  St  Lawrence  Co.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
thick  crystals  sometimes  several  inches  in  diameter. 

The  passauite  is  fVom  Appenzell,  near  Passau,  in  Bavaria. 

Alt. — ^The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao> 
lin.  ..Part  of  the  kaolin  has  the  prisnuitic  form  of  the  passauite.  Fuchs  found  in  one  of  his  analy- 
ses 8145-06,  •&!  32t)0,  l^e  0*90,  Oa  0-74^  ^  18*00,  undecomposed  mineral  2-96=99*66;  in  an- 
other Si  43*65,  ^  35*93,  Fe  100,  Oa  0  83,  ti  18*50=99*91.  Opal  occurs  in  the  kaolin  as  one 
result  of  the  alteration. 

PAaALoaiTK  K  Nordensk.  (Bull.  Soc.  Nat  Moscow,  zzx.  221,  1857).  Has  the  form  and  angles 
oi  scapoUie  (Koksch.  Min.  BussL,  iii.  187X  and  is  probably  altered  ekebergite.  Colors  white, 
bluish,  reddish-blue;  G.= 2*665.  The  crystals,  after  action  of  acids,  are  fUll  of  worm-like  holes, 
owing  to  the  separation  of  the  carbonate  of  lime  present  Analysis  afforded  Si  44-95,  %1  26-89 
Jiln  (r.,  iig  l-Ol,  Ca  14  44  []^a  10*86],  ign.  1-85=100.  No  potash  was  found.  B.B.  easily  fusi- 
ble. The  0.  ratio  for  6,  S,  Si  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  originally  a  true  ekebergite.  From  the  lazulite  locality  near  Bucharui  in  Siberia,  in  the 
L.  Baikal  region. 


301.  BaZZONTTB.    SeaedU^  Pogg.,  Ergftna.,  iiL  478, 1662. 

Tetragonal.  Closely  resembles  meionite  in  its  crystals.  Observed  planes : 
(>,/,i^,i-2, 1.  O  A  l-i=156°  6' ;  a=0-4430 ;  1  A  1=135°  56'  and  64*^  8^ 
Scacchi ;  135^  58',  Kokscharof.  Cleavage  as  in  meionite.  Crystals  quite 
small.    Unknown  massive. 

H.=5-5— 6.  G.=2'623,  v.  Eath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oomp.— O.  ratio  for  ti,  S,  .9i=l :  2 :  6^;  or,  for  bases  and  8iUoa,=l :  If;  fbrmula,  (KOa,  iSTa) 
+|;&l)^Si*+2}gi;  or  else  with  half  the  excess  of  silica  basic;  =,  if  Ca:  ^a=l :  1,  SiUca  66*2, 
alomma  24-0,  lime  9*9,  soda  10'9=:100.  The  analyses  agree  about  as  well  with  the  0.  ratio  1 : 2 :  6^ 

Analysis:  v.  Bath  (Pogg.,  oiz.  264) : 

Si  64-70        £123-80        ftg  0*22        Ca  8-77        fTa  9*83        &  2*14,  ign.  013=99  69. 

Psrr.,  eto. — ^B.B.  fuses  easily,  but  with  less  intumescence  than  meionite.    Not  ad ed  upon  by 
imriatio  add. 
ObB<— Occurs  on  Somma,  like  the  meiomte,  but  is  associated  with  feldspar  insteac  of  calctte 
Named  ttom  fui{u¥f  greater^  the  axis  of  the  prism  being  a  little  longer  than  in  meionite 
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302.  DIPTRS.  Schorl  blancMtre  de  Maul6on  (Pyrenees)  (diaooy'd  hj  GUlefe-Laimioiit  ia  ITd^ 
Leuoolite,  JklameOLt  Sciagr.,  L  289,  iL  401,  1*792.  Bipyie  B^  Tr^  iiL  1801.  BohmebBStein  Wtn, 
Stefil  Orykt,  L  411,  1811.  Coaseranite  Charpeniier,  Ann.  Ob.  Fhjs^  zzziz.  280,  183a.  Ooi 
Eoranlta    Prehnitoid  Blanuirand,  (Efy.  Ak.  Stockh.,  1864^  207. 

Tetragonal.  Form  and  cleavage  same  as  for  wemerite  and  meionitc 
Crystals  small  or  large,  single  or  grou]^ed.     Sometimes  colmnnar. 

B[.=5— 6-5.  G.=2'646.  Lustre  vitreous  to  somewhat  pearly.  Color- 
less, whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  whita 
Transparent  to  subtranslucent. 

Dipyrt  oocora  in  rather  coarse  crystals,  often  large  or  stout,  and  rarelj  oolomnar,  in  metaioor 
phic  rocks,  while  mcarialUe  is  found  only  in  yeiy  small  colorless  or  white  ccystals,  in  igneous  rodu, 
and  contains  more  alkali    Prehnitoid  is  similar  to  dipjre. 

Ctemp.— 0.  ratio  for  &,fi,lSi=l:  2:6;  formula  (KiCa4-iSra)»+t5l)«a»+eSi=,  if  CarSi 
=1 : 1,  Silica  68*3,  alumina  22'6,  lime  9*1,  sod»  100. 

Analyses:  1,  Yauquelin  (Haiij's  Tr.,  ill  1801);  2,  Delesse  (0.  R,  xviil  994, 1844);  3,  Damoor 
(L*Institut»  16,  1862);  4,  Pisani  (DescL  Min.,  L  227);  6,  Blomstrand  (CEfV.  Ak.  Stockh.,  1864): 

Si      Si      lS[n   fig     Oa    fTa    &      fi 

1.  2>iip\fn  60       24 10  4         2=100  Vftuq. 

2.  "      libarena  65-6    24*8 90      9*4    0*7   =99-4 Deiesae^ 

3.  "      PouMO     66-22  23-06 944    7*68  090  2-41=99-70Damoup. 

4.  *'      Libaiens  66-69  22*68  0*39  049    6*86    8*66  0*78  4*66=101-08  Pisani 

6.  Prehnitoid  66*00  22-46  0*18  0*36    7*79  1007  0*46  l-04»  ]fe  101=99-36  BL 

Pyr.,  etc. — B3.  ftises  with  intumescence  to  a  white  blebbj  glass.  Some  specimens  are  phos- 
phorescent when  heated.    Imperfectly  decomposed  by  adds. 

Obs. — From  the  region  of  the  Hautes-Pyrenees,  m  granular  limestone :  at  Pousac^  near  Bag^ 
ndres-de-Bigorre,  with  a  white  uniaxial  mica;  near  Xibarens,  about  a  mile  and  a  half  from  Manleoo, 
with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dept.  of  Ari^ge;  in  a  black  schist  on  the  right 
bank  of  the  Lea,  near  Luzenac,  Ariege ;  in  the  vicinity  of  Loutrin,  near  Angoumer,  in  blodcs  of 
granular  limestone,  with  pyrita,  sphene.  The  prehnitoid  is  Arom  a  locality  between  Kongsbeiig 
and  Solberg  in  Sweden,  with  coarsely  crystallized  hornblende ;  its  hardness  is  stated  bj  Blom- 
strand to  be  7,  and  G-.=2*60. 

The  name  dipyre^  from  ia^  twice,  and  irt>p,  fire,  alludes  to  the  two  effects  of  heat,  fimon  and^Ao^ 
phorescence.    Prehnitoid  refers  to  a  resemblance  to  prehnite, 

Alt. — Dipyre  undergoes  very  easy  alteration,  much  easier  than  wemerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.    Some  of  it  appears  to  be  changed  to  a  kind  of  greenish  leuchtenbergiteu 

Ooueeraniie  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  ^e  same  region, 
and  the  dipyre  may  be  seen  passing  into  oouseranite.  Its  square  prisms  are  usually  rough  or 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  in  color,  but  sometimes  whit* 
ish  and  blackish  on  the  same  specimen.  It  is  often  soft  and  fragile.  Gharpentier^s  mineral  cane 
from  the  department  of  Ari^e  (formerly  Couserans).  Analyses :  1,  Bu&enoy  (Ann.  d.  IL,  IL 
iv.  327) ;  2,  Pisani  (Desci  Min.,  L  234) : 


Si 

£1 

*e 

% 

Oa 

]»a 

i 

l£L 

62*87 

24*02 

1-40 

11-86 

3-96 

6-62 

=98-66  Dult. 

68-33 

20*20 

1-90 

7-20 

0-99 

0-76 

8-82 

2-86=100*66  Pisa 

i 


1. 

2. 

Pisani^s  analysis  was  made  on  large  square  prisms  ttom  Pouzaa  It  has  the  oompositkiD  of 
agalmatolite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  preaeol 

Other  localities  are  near  Bagn^res-de-Bigorre;  at  Sentenac  near  Seix,  Ariege,  in  hard  ^xot 
stone.    An  orthodase  of  the  region  has  sometimes  been  mlitaken  for  oouseranite. 

303.  MARIAUTB.    v.  Raffi,  Za  Q.,  xriiL  686,  1866.    [Not  MariaUta  of  ByUa] 

Tetragonal    Olosely  reeembles  meionite  in  its  cryBtalB.    Form  like! 


uinsiuoATEs.  327 

288,  except  that  O  is  present,  and  3-8  are  wanting.    1  A  1=136°  0', 
nearly. 

H.=5-6— 6.  G.=2-626;  but,  allowing  for  impurity,  2-530.  Luatw 
vitreous.     GolorlesB,  or  white.    Transparent  to  translucent. 

Oomp.«-0.  ratio  for  ft,  fi,  Si=l  :  2  :  6,  like  dipyre;  but  having  the  alkalies  and  lime  in  the 
ratio  2  :  Ir  instead  of  I  :  1.  Formula  (i  (i  ^+1 W+}  &)*  Sl'+3  Si=Silica  58-8,  alumina  223, 
lime  6-0^  aoda  13-4=100.  Or  perhaps  ratio  1  : 2  :  (4,  which  gives  silica  62*1,  alimiina  20*2,  lime 
&*5,  aoda  12%  agreeing  better  with  the  analysis.  AiLBdysis:  v.  Bath  (La);  la  is  the  analysis 
witii  ^e  Temoved  as  mixed  magnetite: 

Si  21  9e        %        Oa         JTa         & 

1.      69*50        20-70         4-46        0-29        4-30        8*90        1-09=9982. 
la.    62-72        21*82        0*31        4*63        9'87         1-16=100. 

Pyr.,  eto. — ^like  those  of  miszonite. 

Obo. — IStank  a  yokanio  lodc  oalled  pipemo,  ocouiring  at  Hannza,  near  Naples. 


304.  KBPBSZJTB.    Seehsseitige  weisse  durohsichtige  Schorlsauler  mit  oder  ohne  Pyramids 

an  der  Bintae,  eta  {ft.  YesuTius  (Somma)X  J>  J.  Ferb$r,  Briefe  aus  W&lschland,  166,  1773;= 

Basaltea  crystallisatus  albus  crystallis  prismatids  v.  Banif  Lithoph.,  iL  73,  1775;=Sommite 

DdamdiL,  T.  T.,  il  271.  l797;=Kepheline  S^  Tr.,  iil  1801.     Psendo-eommite,  Pseudo-nephe- 

line  (fr.  a  di  Bove),  FL  Bdievue^  J.  dePhys.,  E  458,  1800;  id.,  var.  of  Sommite,  DdameOu,  L  a 

Nefelina,  Garolinite,  Davina,  MonL  db  ChvdU^  Min.  Yesuv.,  1826. 

FettBtein  TTem,  1808, Klapr.Beitr., v.  176, 1810, Steffen'sOryktfL 472, 1811.  El89olith(fT. Nor^ 

way)  Klapr^  Mag.  Ges.  Fr.  BerL,  iil  43,  1809,  Beitr.,  t.  176,  1810.    Pierre  grasse  K,  Tabl^ 

65,  228,  1809.    Phonite  (fr.  Norway)  Dead.  Min.,  I  289,  1863. 

t 

Hexagonal.  O  A  1=135**  55' ;  a=0'839.  Observed  planes :  0 ;  prisms, 
/,  i-2,  i4  ;  pyramids,  |,  i,  f,  1,  2,  4,  6 ;  2-2,  4-2.  Usual  forms  six-sided 
and  twelve-sided  prisms  with  plkne  or  modined  summits.  Fig.  292,  sum- 
mit planes  of  a  crystal. 
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O  A  2=117^  18'  /A  1=134  5 

0  A  f =147  9  /A  2=152  42 

O  A  i=154°  9'  1  A  1,  pyr.,=139  17 

0  A  4=104  28  1  A  1,  ba8.,=88  11 


/A  i.2=150 

Cleavage:  /distinct,  (?  imperfect.    Also  massive, 
compact ;  also  thin  columnar. 

II.=5-5— 6.  G.=2-5— 2-65.  Lustre  vitreous- 
greasy;  a  little  opalescent  in  some  varieties. 
Colorless,  white,  or  yellowish ;  also  when  massive, 
dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal.  Double  re- 
fraction feeble ;  axis  negative. 

Yar^ — U  OUuay,  or  Sommite.    Usually  in  small  crystals  or  grains,  with  yitreous  lustre,  first 

found  on  Mt  8omm%  in  the  region  of  Yesuvius;  a.=2  56,  fr.  Yesuvins,  Scheerer;  2*637,  ib., 

mlth.    Danyn/t  is  nephelite  from  Yesuvins,  with  feeble  lustre,  containing,  according  to  Rammels- 

berg;  l2*u  p.  a  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and  Cavolinik 

,  18  of  the  same  locality;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 
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Kokscharof  found  the  angle  I  A  1=139*  17';  whence  /A  1=134'  6'  22",  and  a=0-8»89« 
(Min.  RussL,  il  16o).     Breithaupt  made  /A  l  =  134o  5' ;  Haidinger  134*  8';  Scaochi  133*^  61k 

2.  EloBoliie.  In  large  coarse  crystals,  or  massive,  with  a  greasj  lustre.  G.= 2*697,  fr.  HIa^ 
BreitlL ;  2-66,  fr.  Arkansas,  Smith  &.  Brush. 

Oomp.— 0.  ratio  for  ft,  fi,  8i=l :  3  :  4^.  Formula  perhaps  (iSfa"  4")«8i*+3  3kl*St»-+-3  Si-= 
(i  ft'+f  *!)•  8i"-H*  &  Possibly  7  (i  ft'-hf  ^1)«  Si«+2  ftil'+f  il)  Si',  making  it  a  oambinatkiB 
of  a  unisilicate  and  a  bisilicate.  The  percentage  correspondiug  to  either,  is,  if  J^Ta  :^&=&  :  1, 
silica  44*2,  alumina  83*7,  soda  16'9,  potash  6*2=100. 

Analyses:  1,  Arfvedson  (Jahresb.,  il  97);  2,  3,  4,  Scheerer  (Pogg.,  xlvi.  291,  xlix.  369);  5 
Gmelin  (Neph.  im  Dolerit,  etc.,  Heidelberg,  1822);  6,  Heidepriem  (J.  pr.  Gh.,1.  500);  7,  Mantkiead 
&  Covelli  (Prod.  Min.  Yesuv.,  376,  and  Pogg.,  xi.  470) ;  8,  9,  Rammelsberg  (Pogg.,  cix.  5T9,  and 
Min.  Ch.,  662);  10,  11,  12,  Scheerer  (Pogg.,  xlvi.  291,  xlix.  869);  13,  14,  Bromeie  (Pogg:,  xlviiL 
677);  16,  P.  V.  Pusirevsky  (Koksch.  Min.  Russl,  ill  78);  Smith  A;  Brush  (Am.  J.  ScL^  H.  zri 
371);  17,  J.  P.  Kimball  (Am.  J.  ScL,  H.  xxiz.  66) ;  18,  D.  M.  Balch  (Proc.  Essex  Inst.,  it.  5)  • 

0*62=98*92  Arfved. 
0*21=100*32  Scheerer. 
0*2 1 = 99*40  Scheerer. 
1*39=100-74  Scheerer. 
1*39=  101*13  Omelin. 
0-82,  %  0*11=100-39  Held. 

=96*89  M.  &  a 

1-96,  a  ^.,  C  6*63 =99-59  Bamm 
1-96,  01  ^.,  0  6*01  =100-83  R. 

0*60=100-72  Scheerer. 
2r'06=  100*69  Scheerer. 

,  &g  0*07=100-60  Sc^ieerer 

,  1^  0*77=98-13  Brown. 

0-92,  Mg  0-46=100*77  Brown. 

,  Mg  0  15=100*53  Puair. 

0-95=100*66  S.&B. 
1-47=100*91  KimbalL 
=99*71  Balch. 

In  the  last  analysis,  the  mineral,  previous  to  analysis,  had  been  dried  at  160°  0. ;  when  dried  at 
100  C,  it  afforded  1*31  p  c.  of  water.  Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  and  Bromeia ;  and  in  one  uepheline  from  Mt  Somma  they  found  0*22  of  the  fbrmer 
and  0*10  of  the  latter.  Other  analyses:  of  £.  fr.  Norway,  Scheerer,  Pogg.,  cxir.,  146;  N.  fr. 
Meiches  in  the  Yogelsgeb.,  A.  Knop,  Jahrb.  Min.,  1865,  686. 

P3n^.,  etc. — B.B.  fuses  quietly  at  3*5  to  a  colorless  glass.    Gelatinizes  with  acids. 

Obs. — ^Nephelite  occtirs  both  in  ancient  and  modem  volcanic  rocks,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glassy  crystals  or  graiDS  (sommite),  the  latter 
massive  or  in  stout  crystals  (ebeolite).  A  dolerjrte  containing  much  disseminated  nepheline,  such 
as  occurs  at  Eatsenbuckel,  near  Heidelberg,  has  been  called  nephelinophyre  and  nqtheUndolerytA,  A 
granite-like  rock  found  near  Miask,  in  which  elsBolite  replaces  quartz,  has  been  named  mtoacyte, 
from  its  locality.  A  rock  composed  of  orthodase,  elffiolite,  and  sodalite,  lh>m  Ditro  in  Transyl- 
vania, is  the  dUroyte  of  Tschermak.    The  zircon-syenite  of  Norway  contains  much  elseolite. 

Nephelite  occurs  in  crystals  in  the  older  lavas  of  Somma,  vnth  mica,  idoorase,  etc ;  at  Oapo  di 
Bove,  near  Rome  (the  locality  of  the  psendo-nepheline) ;  in  the  clink  stone  of  Katzenbuckel,  near 
Heidelberg ;  at  Hamberg  in  Hessia ;  Aussig  in  Bohemia ;  Lobau  in  Saxony.  Elsoolite  is  founa  at 
Brevig,  Stavem,  and  Fredericksv&m,  Norway,  imbedded  in  zircon-syenite ;  in  the  Ilmen  Mt&, 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc.;  at  Mariens- 
kaja  in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  cancrinite,  zircon.  The  crystal  measured  by 
S(»cchi  was  of  the  variety  wmmite,  or  davyWf  occurring  at  Somma  in  a  geode  in  limestone  wi^ 
sodalite  (Pogg.  Erganz..  iii.478,  1858) 

Elasolite  occurs  massive  and  crystallized  at  Litchfleld«  Me.,  with  cancrinite ;  in  the  Ozark  Mta., 
Arkansas,  with  brookite  and  schorlomite ;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nepheline  by  Haiiy  (1801),  from  i^c^cXn,  a  cloud,  in  allusion  to  its  becoming  doudy  when 
immersed  in  strong  add;  dceolUe  (by  Klaproth),  from  ixamv,  oUy  in  aUusion  to  its  greasy  lustre,  the 
variety  having  been  made  a  distinct  spedes  earlier  by  Werner  (1808),  under  the  Qerman  name  of 
FeUsieifL  The  name  sammUe,  derived  fh)m  the  Vesuvian  locality,  given  in  1797  by  Delametherk^ 
has  the  priority.  But  Werner  early  adopted  Hauy's  name,  and  later  authors  have  all  takn  tbi 
same  oourse. 


/.  NepMiie. 

Si 

£1 

Fe 

Ca 

*a 

fe 

1.  Vesuvius 

44-11 

33-73 

20*46 

2. 

44*03 

83*28 

0-66* 

1-77 

16*44 

4-94 

3.        " 

44-29 

33-04 

0*39» 

1*82 

14*93 

4-72 

4.  Odenwald 

48*70 

82*31 

1*07 

0-84 

15*83 

5*60 

6.        " 

4H*36 

33*49 

1*60 

0*90 

13*86 

7-13 

6.  Lobau 

48*60 

82*33 

1*42 

3-56 

14*13 

603 

7.  Davyne 

42*91 

33*28 

126 

2-02 

7*43 

8. 

88*76 

28*10 

9*32 

15*72 

1-10 

9.        " 

86*81 

28-66 

10-33 

16*85 

1*21 

IL  EloBoUie, 

lu.  Fredericksv'n,  gn. 

4531 

82*63 

0-46 

0-38 

16*96 

6*46 

11.  Brevig,  bn. 

44*59 

82*14 

0*86 

0-28 

16*67 

6*10 

12.  Miask,  whUe 

44-30 

33-26 

0*82 

0*32 

16*02 

6*82 

13.        "        " 

42-61 

38*78 

0*20 

14-01 

6*91 

14.        "        " 

42*33 

34*89 

0-47 

16*26 

6*96 

16.  Mariensk^a 

44-94 

30*29 

0*72 

1*15 

21*80 

1*48 

16.  Magnet  Cove,  Ark 

.44-46 

30*97 

2*09 

0-66 

16*61 

6-91 

17.  Salem,  Mass.     ^ 

44*31 

32*80 

<r. 

0*40 

16-43 

6*50 

18.        "        "         • 

44*32 

32*69 

0-59 

17*02 

5*09 

ft 

With  Mn*  O'- 
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A.  Liinernl  from  Norway,  of  a  yeDowiah-brown  color,  called  phonik,  la  rery  much  like  elAoUte^ 
aocordiiig  to  Defldoiaeaux. 

AH. — Nephelite  or  elnolite  is  liable  to  ready  alteration,  and  usually  produces  a  zeolitei  as  Ifunry 
Bonite.  The  OsuurhUe  of  Shepard,  according  to  Smith  and  Brush,  is  thomsonite  (q.  v.),  and  its  8itua> 
tkm  in  cayitles  in  eljeolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nephelite  compared  with  the  silica  fits  it  especially  for  generating  zeolites.  Blum  attributes  berg- 
mannite  Xo  the  alteration  of  elseoUte  (Pogg.,  IxxzyLL  315,  and  cv.  138). 

GieaecHfe  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  differs  mainly  in  con 
taining  soTeral  per  cent  of  water.  It  occurs  in  six-sided  greenish-gray  prisms  of  greasy  lustre^ 
in  Greenland,  having  0  A  1=136**  nearly;  and  also  at  Diana,  in  Lewis  Co.,  N.  Y..  with  the  same 
Hnglea,  for  the  most  part,  although  the  results  of  measurement  yary  between  131  and  139°.  The 
crystalB  of  DUma  are  hexagonal  in  cleavage ;  yet  the  planes  of  cleavage  are  often  separated  by 
layers  of  a  waxy  appearance,  without  lustre  or  cleavage.  According  to  Descloizeaux,  the  materi^ 
of  the  crystals  acts  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
Z^ebenmfe,  from  the  valley  of  Meims,  in  the  Tyrol,  is  considered  by  Bluni  a  similar  pseudomorph, 
and  Descloizeaux  sustains  this  conclusion.    See  fUrther  Pinitb,  under  Htdbous  Silicates. 

ElseoUte  has  been  observed  altered  also  to  mica  and  opaL  Dav^fm  is  regarded  aa  altered 
nephelite,  due  to  the  introduction  of  carbonio  add,  as  stated  above ;  and  eanarinile  ia  supposed 
to  have  had  the  same  origin. 


304A.  OAKOBINITB.  O.  Base,  Pogg.,  xlvii  719,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  |=s 
154*  7',  /Ai=115"  63',  iAi=154^  41';  also  thin  columnar  and  massive.  H.=5-6.  a.= 
2'42— 2*6.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  uncolored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

CoHP. — Formula  the  same  as  for  nepheline,  with  some  ft  C  and  »  fi[,  ft  of  the  silicate  to  that 
of  the  carbonate  being  mostly  a»S  :  1.  Rose  found  no  water.  Analyses:  1,  2,  G.  Bose  (Pogg., 
xlvii.  779);  3,  Pusirevsky  (Koksch.  Min.  BussL,  iii  16);  4,  6,  J.  D.  Whitney  (Pogg.,  Ixx.  431); 
6,  V.  Struve  (Pogg.,  xc  616);  7,  Pusirevsky  (L  c.};  8,  G.  Tschermak  (Ber.  Ak.  Wieu,  xliv.  134); 
9,  Pisani  (Ann.  Oh.  Phys.,  UL  Ixvii.): 

Si         ^£1       Ca       ]^a        &       C         fi 

— = 100-21  G.  Rose. 

=y9-70  Q.  Bose. 

8-70,l?e,Mu019,  SO-82-  9950  P. 
2-82,  Mn,  ¥q  0-86=10tr31  Wh. 
:v28,  Mn,  Fe  0-27  Whitney. 
(C  &  ^)  8-51=100  Struve. 

407= 99-86  Pusirevsky. 
4*0=99-2  Tschermak. 
6-60=101-07  PisanL 

G.=2'448,  yellow,  fr.  Litchlleld,  Me.,  Whitney;  2*461,  green,  ib. ;  2*489,  rose-red  (anaL  Z\  fir. 
nmen  Mts.,  Pusirevsky;  2454,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  2*42,  f^.  Ditro  (anaL  8^ 
Tschermak;  2*404,  tt.  Barkevig^  Pisani  (anal.  9). 

(^ncriuite  is  closely  like  nephelite  in  crystalline  form,  and  it  is  probably  identical  ¥rith  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Davyne  is  intermediate  in  composition,  and  differs  only  in  that  it  has  the  carbonic  acid  combined 
with  lime  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  is 
due  to  disseminated  grains  of  hematite,  according  to  Kenngott,  who  also  found  calcite  in  micro- 
acopic  grains,  and  suggests  that  this  may  bo  the  source  of  the  carbonic  add  of  cancrinite. 

Pt&,  eto. — In  the  closed  tube  gives  water.  B.B.  loses  color,  and  fuses  (F.=2)  with  intu- 
mesoeuce  to  a  white  blebby  glass,  the  very  easy  Aasibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  muriatic  acid,  and  forma  a  jelly  on  heating,  but  not  before. 

Ob&— Found  at  Miask  in  the  Urals ;  of  citron-yellow  color  at  the  Marienskoy  graphite  mine  is 
tbe  Tonkinsk  Mts.,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  calcite,  and 
iDagoetite ;  at  Barkevig,  in  the  Langesund-flord,  Norway,  whitish  and  pale  yellowish,  with  blue 
Bodalite  and  "  bergmannite ;  **  at  Ditro  in  Transylvania,  pale  flesh-red,  in  the  rock  called  diiroyte^ 
ooLsistiiig  of  orthoclase,  elssolite,  and  sodalite  (anal.  8).  In  crystals  and  massive,  with  blue  soda- 
ute,  at  litchfield,  Me. 


1.  Bmen  Mta.              40*59 

28*29 

7*06 

17-38 

0-57 

6*88 

2.            "                     40-26 

28*84 

6-34 

17-66 

0-82 

6-38 

3.            "                 (4)  35*96 

29-57 

5-68 

18-53 

5*55 

4.  litchfield,  yellow     37 -42 

27-70 

8*91 

20-98 

0*67 

5-95 

<»•        "          greenieh  37*20 

27*69 

5*26 

20*46 

5-50 

5*92 

6.  Tunkinsk  Mt&       38*83 

•28-55 

4-24 

20*37 

(Oft 

7.            "                     37-72 

27-75 

8*11 

21-60 

5-61 

8.  Dilro                        87-2 

80*3 

5*1 

17-4 

5-2 

9.  Barkevig                 41*52 

28-09 

4-11 

17-16 

3-60 
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Alt. — Ooetirfl  altered  to  oatrelite  {ber0naimite)\  the  oancrinHe,  as  fiOTiwrnn  ard  Plsani  obaema 
flrat  loeing  ita  tranaluoence  and  then  paaaing  to  the  fibrous  oondition  and  nature  of  the  cedite. 


306.  fiODAZilTB.    Sodalite  (ft,  Oreenland)  Thomatm,  B.  Soa  Ed.  Tr.,  t.  S87,  read  Nor.  181C 

PhO.  Mag^  zxzYi  303,  1810. 


iBometric.  In  dodecaliedrons,  f.  3 ;  also  4,  5, 10, 11, 14.  Cleavage :  dode- 
oahedral,  more  or  less  diBtinct.  Twins:  hexagonal  prisms,  terminating  in 
12  planes  forming  6  prominent  triangular  ridges  of  120®,  radiating  from  the 
centre,  and  arising  from  a  combination  of  dodecahedrons.     Also  massive. 

H.=6-6— 6.  Gr.=2-136— 2-26,  Vesuvius ;  2*401,  fr.  Scarrupata,  v.  Eath ; 
2-289,  Ural;  2-37,  Greenland;  2-294— 2-314,  Salem,  Kimball.  Lustre 
vitreous,  sometimes  inclining  to  greasy.  Color  gray,  greenish,  yellowish, 
white ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — trans- 
lucent.    Streak  uncolored.     Fracture  conchoidal— uneven. 

Oomp.— (iS'a"+iXl)«Si"-fiNa01=(Sa»)"8i"+3Xl»8i«4-2NaCl=SUica  37-1,  alumina  31-7, 
soda  19*2,  sodium  4*7,  chlorine  7*8= 100.  The  name  alludes  to  the  soda,  J.  D.  Whitney  euggeata 
that  the  blue  color  may  be  owing  to  ferric  add  present 

Analyses:  1,  Ekeberg  (Thomson's  Ann.  PhiL,  L  104);  2,  Thomson  (I.  c.);  8,  Arfyedson  (Jahresb^ 
it  97);  4t  6,  Rammelaberg (Min.  Ch.,  7u2);  6,  ▼.  Bath(ZS.  G.,  xvm.  621);  7,  Hofmann (Fogg.,  zlvil 
S77) ;  8,  ▼.  Boro  (Fogg.,  Izxviil  413) ;  9, 10,  Whitney  (Fogg.,  Izz.  481);  11,  J.  F.  Kimball  (Am.  J. 
ScL,  IL  xxiz.  67);  12,  D.  M.  Bolch  (Froc.  Essex  Inst,  8alom,  iv,  4): 


gl 

^ 

Pe 

Ca 

^R 

CI 

1.  Greenland 

86-00 

32*00 

0*15 

25*00 

6-75=99-90  Ekeberg. 

2. 

88*62 

27*48 

1*00 

2*7 

23*60 

3-00,  ign.  2-l=98-30  T. 

3.  YesuTlus 

86-99 

32*59 

66*55» 

6-30=100-43  ArfVedson. 

4. 

38*12 

81-68 

.._ 

24-37 

6-69=lu0-86  Ramm.,  G.=2-186. 

6.        •*         gn. 

88*76 

84-62 

~_ 

23-48 

2*55=99-36  Ramm. 

6.  Scarrupata 

37*30 

2707 

4*08 

0*43 

16-48 

6*96,  filg  0*73,  ^  1-19,  Na  4*61,  ign.  8-12=- 

101-77  Bath. 

7.  nmen  Mta. 

38-40 

82*04 

o*a2 

24*47» 

7-10—102-33  Hofmann. 

8.  Lamo,  Norway 

88*86 

30-82 

1-21 

22-08 

ttnd.^  &  0-51,  Mg  0-44=98-87  Bora 

9.  litchfleld,  Me. 

37-80 

32*88« 

23*86 

6-«7,  a  0-69=101-60  Whitney. 

10. 

37*68 

80-93 

1*08 

25-48 

— t  rest  undeLj  Whitney. 

11.  Salem,  Mass. 

87-88 

32-70 

tr. 

24-81 

6-99=101-33  KimbalL 

12.     "        " 

87*64 

82*16 

— 

0-36 

18-94 

6-45,  Na  4-18=99-61  Balch,  G.=2*30. 

*  With  Bome  potMh. 

^  Traces  of  Sn,  Mn,  W,  and  Mo.             *  With  aome  Fe*  o'. 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuses  with 
Intumesoence,  at  3-6—4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  adds,  with  sep- 
aration of  gelatinous  silica. 

ObB.*-(X!curs  in  mica  slate,  granite,  syenits,  4rap,  basalt  and  volcanic  rocks,  and  is  often  associ- 
atod  with  nephelitc  (or  elseolite)  and  eudialy  te.  With  sanidine  it  forms  a  aodalit&4rachyte  at  Scarru- 
pata in  Ischia,  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  arfVedsonite,  and  eudiaiyte ;  at  Vesuvius,  on  Monte 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  mica,  and  rarely  in  green 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  nepheline ;  massive  and 
of  a  gray  cobr  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau;  also  near  I^e  Laach;  in  Sicily, 
Yal  di  Noto,  with  nephelitc  and  analdte;  at  Miask,  in  the  Ural,  blue  in  the  granite-like  rook 
called  miaaq/te,  with  elieolite  and  fbldspar ;  Sedlowatoi,  in  the  White  Sea,  with  eudialyte ;  in  nodu^ 
oir  masses  at  Lamue  near  Brevig,  Norway,  of  a  lavender*blue  color,  with  elnolite,  wdhlerite^ 
and  rarely  eudialyte. 

A  blue  variety  occurs  at  litchfleld,  Me.,  massive,  with  distinct  cleavage,  associated  with  ebeo 
lite,  siroott,  and  cancrinite ;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  MasSi,  violet  to  aiuie 
Utie^  with  elttolile,  orthoclaae,  biotite,  and  aircon. 
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Betig;eiiiann  obtained  for  a  greenish  mineral  having  G.= 2*502,  ooourring  with  eliBolite  at  Brerg 
in  Korway  (Pogg^  bmdv.  492),  Si  46-08,  3fcl  28-97,  ]?ra  21-48,  a  •7-43,  P  086,  Ca,  IPe  «r.=99-77: 
it  gives  the  formula  of  anorthite  (oxygen  ratio  1:3:6)  with  an  addition  of  some  chlorid  of  sodi- 
um ;  but  it  naay  be  only  an  impure  sodalite. 

Named  in  allusion  to  its  oont^ning  soda. 

Alt. — Sodalite  occurs  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  fiammelsberg  Si  43*20,  $1  82*64,  Ca  8*00,  Na  11*43. 
CI  tr^Jl  (by  loss)  9*84,  giying  for  &,  £l,  Si,  fi,  the  oxygen  ratio  1:4:6:2;  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemiod  compound. 

Trolle-Wachtmeister  found  a  Tesurian  sodalite  to  contain  (Pogg.,  ii  14)  Si  60*98,  £l  27*64,  iSfa 
20*96,  CI  1-26=100*84,  whidi  must  have  been  either  very  impure  or  altered.  , 

306.  I<AFIS-I.AZniJ.  Zin<p€tpot  Theophr.  Sapphires  Plm^  xxxviL  89.  Sapphirus  Agrie^ 
FosSn,  288,  1646u  Gyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab,,  undo  nomen  Asuri,  aut  Lazuli),  JB» 
de  Booin  Lap.,  273,  1686.  Lapis-Lazuli,  Lasur-Sten,  Jaspis  colore  codruleo  ouprifer,  Wall,  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  Fr,  Trl  Wall,  L  186^  1768.  Zeolites  Bloa  (=Hue 
Zeolite],  Lapis  Lazuli,  OrwisL,  100,  1768.  Zeolithns  oflBTuleuB  v.  Bon^  Lithof^.,  i  46,  1772. 
Lasnrstein  Qtrm.    Natiye  Ultramarine.    Outremer  Fr, 

• 

laometria  In  dodecahedrons,  f.  3^  4.  Cleavage :  dodecahedral,  imperfect. 
CJommonly  massive,  compact. 

H.=6 — 5*5.  6.=2*38— 2"45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Oomp. — ^A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Klaproth  (Beitr.,  i  189) ;  2,  Gmelin  (Schw.  J.,  xiv.  3^9) ;  3,  Kohler  (Ramm.  Min.  Ch., 
710);  4,  Schultz  (ib.);  6,  Yarrentrapp  (Pogg.,  xlix.  616);  6,  T.  Hauer  (Verb.  Or.  Beichs.,  1860,  86); 

7,  I*.  Field  (Q.  JT.  Oh.  Sou.,  It.  831) ;  8,  Schaltz  (L  c.) : 

Si       Si     l^e     Ca      ]^a      d       3 

1.  Orient      46-0    14-6    30    17-6      2-0    40,  C  10-0=970  Klaproth. 

2.  "  49       11       4       16  8         ir.     2,  ftg  2=92  Gmelin. 

8.  "          46-83  12-33  212  2356   11'45   0-85  3-22,  a  0*42,  S?=98-78  Kohler. 
4.       "  43-26  20-22  4-20  14'73     8-76  . 6-76,  8  3*16=100  Schultz. 

6.  Bucbarei  46*60  31*76    ir.     3*52     909   0-12  6*89,  Fe  0-86.  Gl  0*42,  S  0*95=9811  Varrentr. 

6.  Ditro        40*54  48*00  0*86    1*14  [12*54]  1-92 =100  Hauer. 

7.  Andes      66*9    20-0    0*1     lO'l ,  S  2*9  Field. 

8.  *•  46*70  25-84  1*80    7*48    1065  482,  S  8*96,  it  1-36=100  Schultz. 

Pyr.,  etc«— Heated  in  the  closed  tube  gives  off  some  moisture ;  the  variety  iVom  Chili  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (8) 
with  intumescence  to  a  white  glass.  Decomposed  by  muriatic  add,  with  separation  of  gelatinous 
silica  and  eyolution  of  sulphuretted  hydrogen. 

Obs. — It  is  usually  found  in  syenite  or  crystalline  Hmestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite;  near  the  river  Taliya,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
stone  containing  mica,  in  syenite ;  also  on  the  Sliidianka  m  the  same  region;  at  Ditro  in  Transyl- 
vania, in  a  homblendic  vein  in  syenite ;  in  Persia ;  China;  Thibet;  at  Bardaksdian  in  Tartary ; 
in  the  Andes  of  OvaDe,  near  tiie  sources  of  the  Oaaadero  and  Vias,  tributaries  of  tho  Bio  Grande, 
o^  a  granitio  rock.    On  the  banks  of  the  Indus  it  is  disseminated  in  grajrish  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  ornamental 
furniture ;  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  the  rich 
^nd  durable  paint  oilled  utbramarind,  B.  de  Boot  gives,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarine.  An  ultramarine,  chemically  prepared,  equal  to  that 
from  native  lapis  lazuli  in  oolor  and  permanency,  and  now  extensively  used  m  the  arts,  oontains, 
'^OTding  to  Yarrentrappi 

Si  46-604,  B  8*88a  Si  23*304,  Ca  0  021,  l^Ta  21*476,  &  1*762,  S  1*686,  Fe  1*063,  01  «r.=98*786. 
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307.  HAUYNITE.  Latialite  (f^.  Ihe  Campagnoi  ancieDt  LatiLja)  Gismondi^  in  Mem.  ruKi  :. 
1803,  before  the  Acad,  de  liuoei  at  Borne,  but  unpublished  Hauyne  BrwM'Ntergard^  Sdiw 
J.,  iy.  417,  1807,  J.  d.  M.,  xxL  865,  1807.  Auina  liak  BenseUne  L.  A.  Keeker,  BibL  Unir^  xln 
52,  1831,  Regne  Min.  Paris,  1835 ;  v.  RoOl  ZS.  O.,  zviii.  546,  1866=Marulite  R^Uozz^^ 
mondina  ottaedrica  Med.  Bpadau 

Isometric.     In  dodecahedrons,  octahedrons,  etc.,  f.  3 — 7 ;    abo  witL 

planes  3,  3-3.     Cleavage :  dodecahedral  distinct.     Twins :    composition 

293  face  octahedral,  as  in  f.  21^3. 

parallel  to  all  the  planes  1 ;  and 
I.  294.  parallel  to  one  plaoe. 
with  races  of  the  dodecahe- 
dron. Commonly  in  roundd 
grains  often  looking  like  cir^ 
tals  with  a  fused  surface. 

H.=5-5-6.    G.=2-4r— 2-5: 
Lustre  vitreous,  to  somewLat 

freasy.  Color  bright  blue,  sky- 
lue,  greenish-blue ;  aspara 
fus-ereen.  Streak  slighth 
luish  to  colorless.  Subtrans^ 
parent  to  translucent.     Fracture  flat  conchoidal  to  uneveili. 

Var.^For  the  mineral  ft*.  Marino,  G.=2*833,  Gmelin;  fr.  Vesuvius,  G.=2'464,  Bamm.;  fr. 
Melfi,  a.=2*466,  Scacchi;  Hr.  L.  Laach,  2*481,  y.  Bath.  The  white  yariet7  from  near  Albanois 
Berzdine  of  Necker,  according  to  y.  Bath  (La),  from  whom  filgs.  293,  294,  representing  twins  of  it 
are  taken.  Vom  Bath  remarks  that  the  mineral  analysed  by  Gmelin  (Obs.  de  Hauyna,  etc . 
which  has  been  referred  to  berzeline,  was  a  mixture. 

Oomp^i  ]Sra"+^  *l)'fli»+Cag=(JJ^a')»&*H-33kl"Si*+46aS=Silica32-0,  alumina 27-4. ta 
9-9,  soda  16*5,  sulphuric  acid  14*2=100.   Analyses:  1,  amelin  (Obs.  de  H.,  Heidlb.,  1814, Schw 
J.,  xiv.  326,  xy.  1);  2,  Vairentrapp  (Pogg.,  xlix.  615);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  4M) 
6,  Bammelsberg(Pogg.,  dx.  577);  7,  id.  (Za  G.,  xil  278);  8,  y.  Bath  (ib.,  xyL  84);  9,  v.  Bath(ib 


Albano. 


Si 

35-48 
35*01 


xyui.  547) : 

1.  Marino 

2.  Niederm'g 

3.  "  33*90 

4.  •       "  84*83 

5.  Mt  Albano     32*44 

6.  Vesuyius  (})  34*06 

7.  Mem  34*88 

8.  Lu  Laach   (})  3311 

9.  Berzeline         32*70 


28-87 
27*41 

28*07 
28*51 
27-75 
27-64 
29*34 
27*86 
28*17 


Pe 
116 


0*31 


fig 


«r. 


1*05 


0-70 
0*22 


Ca 

1200 
12*55 

7*50 

7*28 

9*96 

10-60 

5*54 

11*70 

10*85 


ti 


a 


9-12 

19-28 
18-57 
14*24 
11-79 
14*47 
15*39 

iri3 


15*56  [8*45]« 
6-2 


2*40  

4-96  

3*76 

1-12  0*20 

4*64  0*48 


S 

12*39  Gmelin. 
12*60,  Fe  0*17,  a  0-58. 
8  0*24=98-34  V 
12-01=100*73  Whitney 
1213=101*58  WhitDCj 
12*98=99-77  Whitney. 
11*25= ln0*30  Bamm- 
11-08,  a^.  =  9»*77R 
12-54,  ao-33=1030lB. 

1215,  ca  0-66,  Na  0-48 
=  101*31  B. 


*  H,  8,  and  loM. 


I 


The  hauynite  ftom  Kiedermendig,  according  to  Whitney,  coiTespondB  in  oomposition  to  2  hauf 
nite+l  nosite. 

Pyr.,  etc.— In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  faaea  at  45  to  a  vbi^e 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silyer.  Deoompoeed  ^} 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — Occurs  in  the  Yesuyian  layas,  on  Somma ;  at  Melfi,  on  Mt  Vultur,  Naples,  fai  a  kiD<i  oi 
laya  called  BduynophyTf  a  black  to  brown  rock  containing  the  hatiynite  disseminated  through  it 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blu 
outside ;  in  the  layas  of  the  Gampagna,  Bome,  and  also  in  the  peperino  of  Marino  and  Lari(0i 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  (5erzdtae) ;  in  basalt  s< 
Niedennendig  and  Mayen,  L.  Laach,  in  a  trachytic  rock ;  at  Mt.  Dor'  in  J^iy  de  Dome:  at  ^ 
3e\%  An>res. 
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Named  after  the  crjstallographer  and  mineralogist  Hauj. 

Alt. — The  variationB  in  the  analTses  as  to  water  present  show  a  tendency  to  hydratloa  and 
I?  other  changes  in  the  mineral. 

Ittnsbitb  OmeUn  (Schw.  J.,  xxxvi,  74,  1822) ;  Skolopsitb  v.  KobeU  (GeL  Anseig.,  zzviiL  638, 
1849).  Rammelaberg  has  shown  (Ber.  Ak.  Berlin,  18»2,  1864)  that  ittnerite  and  skolopsita 
are  probably  altered  haujnite  or  nosite.  Ittnerite  ooutains  10  to  12  p.  c.  of  water,  and  scolopsite 
varies  in  the  water  from  none  to  10  p.  a  Ittnerite  occurs  in  translucent  dodecahedrons  or  granular 
massire,  with  H.=5*6;  G-.=2*37 — 2*40;  oolor  dark  bluish  or  ash-gray  to  smoky  gray;  lustre 
resinouSi  and  oomes  fh>m  Kaiserstuhl  near  FreibeTg,  in  Brisgan,  Sasbach,  and  Endingen. 

Soolopsite  occurs  granular  massiTe;  H.=5;  G.=2'63,  oolor  grayish-white,  to  pale  reddish* 
gray,  and  ia  from  Kaiserstahl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Qea. 
Freiburg,  1862). 

Analyses:  1,  Gmelin  (La);  2,  J.  D.  Whitney  (Pogg.,  Ixz.  442);  3,  Bammelsberg  (Ber.  Ak. 
Berlin,  1864,  171);  4,  ▼.  KobeU  (L  c.);  6,  Bammelsberg  Q.  c.,  iL  1862,  246);  6,  id  (ih,  1864,  172): 


ft 

£1 

9e 

&g     Ca 

»a 

i 

fi 

5 

01 

1. 

mnerite 

84-02 

28-40 

0*62 

7-27 

1216 

1-66 

10-76* 

2-86 

0*73=98-36  Gmelin. 

2. 

u 

36-69 

2914 

6-64 

12-67 

1-20 

[9-83] 

4-62 

I*26=lo0  Whitney. 

8 

u 

87-97 

80-60*' 

— 

0-76    3-42 

7-89 

1-72 

1204 

401 

0*62—98-93  Bamm. 

4 

SeolcpsiU 

44-06 

17-86 

2-49 

2-28  16-84 

12-04 

1-30 

4«09 

0-66=100-97  KobeU. 

6. 

u 

34-79 

21-00 

2-70 

2-67  16-10 

11-96 

2-80 

8-29 

4*39 

1*36=10005  Bamm 

6. 

«< 

38-60 

19*29 

1-80  12-21 

10-84 

2*18 

[10  25] 

3-66 

1*27— 100  Bamm. 

»  With  H  S. 

fc  Witl 

laUttlereSO*. 

Scoloptiie  was  named  from  oKoUiff,  a  splnUetf  from  its  spUntery  fracture. 

SOS.  NOSZTB.  In  ripis  (L  Laach)  lapUlos  elegantiores  et  sapphiroa  reperire  est,  lyehenutf 
Orig.  Palatinarum,  U.  86,  1612.  Spinellan  Kose^  Kdggerath*s  Min.  Stud.  Geb.  Niedderrhein,  109, 
J  de  Phys.,  bdx.  160,  1809.  SpineUan,  Nosian,  f  fti;>r.,  Breitr.,  yL  371,  1816.  Hauyne  pt  No- 
sean,  Nosin,  a(nru  authors. 

Isometric,  like  haiijnite.    In  dodecahedrons.     Often  granular  massive. 
n.=5*5.     G.= 2*25— 2*4.     Color  grayish,  bloisli,  brownish ;  sometimes 
Dlack.     Translucent  to  nearly  opaque. 

Oomp.^^  *a« +f  Xl)"  Si" -1-4  Sa  3=(:R'a«)»  8i» -I- 3  5l»  §i»  +  2  Sa  S=SUica  36*1,  sulphuric  acid 
H'O,  alumina  31*0,  soda  24*9= lOa  A  Uttle  chlorid  of  sodium  is  also  present ;  ratio  of  chlorid  tc 
sulphate  about  1:10. 

Analyups:  1.  2.  Bergmann  (Bull  Sci.,  1823,  iii.  406);  3,  Yarrentrapp  (Pogg^  xlix.  515);  4,  5, 
J.  I).  Whitney  (Pogg.,  Ixx.  431);  6-9,  v.  Bath  (ZS.  G.,  xvi.  86): 

B 

Sin  1*00=99*11  Bergm. 
Stn  0*60=99*59  Bergm. 
=99*22  Varrentrapp. 
=  100*34  Whitney 
=  100*99  Whitney 
fi:  0-34=100*48  Ratli,  G.= 

2*281. 
=  100*R4  Rath,  G.= -2*209 
=  100  Bath,  G.=2-386. 
=100  Bath,  G.=2*399. 

Elaproth,  in  his  analysis  (Beitr.,  tL  375),  obtained  ^i  430,  Si  29*6,  9e  2*0,  Ca  1*5,  ^a  19*0,  a 
1*0,  a  2*5=9S*6. 

Pyr.,  etc. — ^B.B.  like  haujnite.    Gelatinises  in  adds,  yielding  no  sulphuretted  hydrogen. 

Obs.^From  near  Andemach  on  the  ^^e,  at  Lake  Laach,  .in  loose  blocks  consisting  largeli 
of  a  ^assy  feldspar,  with  mica,  magnetite,  and  occasionally  sircon,  occupying  cayities  in  the  tM 
spar,  in  amall  grains  or  crystals ;  iJso  found  at  Bieden  and  YoUcersfeld  in  a  leucite  rook. 

Hamad  after  K.  W.  Kooe  of  Brunswick. 
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9e 

Ca    fTa        &     a       B 

1.  Lk  Laach 

88*50  29*26 

1*67 

1*14  16*56 816, 

2. 

u 

8700  27*50 

1*28 

8*14  12*24 11*56, 

8. 

.1 

85-99  32-57 

006 

1*12  17-84     1*85  0*65     9*17: 

4. 
5. 

tl 
ti 

36 -62  29-54  ) 
86*53  29*42  C 

0-44 

1*09  23*12  )  ,.g-  o.g,  j  7*66= 
1*62  22*97  S    ^^  "^^^7*18  = 

6. 

tt 

dk  bfL  36*72  29*08  ' 

0-76 

1*20  -28*33    0*83  0*71     7*62, 

t. 

1* 

bJk'gy. 

36*69  28*45 

0*47 

0*68  23*90    216  1*05     7*30: 

8. 

II 

gnh. 

36*46  29*61 

0-91 

2-37  20*60    2*02  0*70    7*34: 

9. 

u 

dear 

36-87  26*60 

0-28 

406  20*75    0-87  1*08  1000: 
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S09.  UnrOTTB.  Weisse  Oranaten,  WeUw  gnuMt-foimtge  ScLdil-CrTBUlleii  {It,  TemTiui 
J.  J.  lirier,  Briefe  buh  Wilachlasd,  165,  176,  eti^,  1?7S.  BaBalUs  albua  pcdjedni*  gnMB 
temis,  etc,  V.  A>n>,  UthoplL,  U.  IS,  Ills.  Bdiori  blanc  fy.Fii.ot  Ferber.  QreiMtB  bluk> 
CBldote  (IV.  TesQviiu,  There  called  Occhio  di  Femice^  Borne,  etc.)  de  Samturt,  J.  de  Fbjs. 
Til  31,  1776.  Giade  Perdrix,  Orenats  bljiDca,  alt^r^  par  uceTapeur  adde  qui  ajant  diasoatk 
for  H  laiKS^  les  gr^nata  dana  on  dtat  de  blancheor,  Sage,  Min.,  L  S11,  1777  ;  ^Xi«f«^  u.  3M 
1TS3.  Weiue  Graiuitea  Mofiik,  Bergm.  J.,  464,  471,  17S&.  White  Qanet  lencit  fTcrv 
Beigin.  J.,  L  ise,  1791,  Hupfber^  Hig.  H.  Helret,  It.  241.  Leodte  £;  J.  d.  IL,  t.  360,  im. 
Amphiftee  £;  Tr.,  IL  180L 

Isometric.  TJsnal  fonn  the  trapezohedrOD  (f.  295).  Cleav- 
age :  dodecahedral,  very  impenect.  Bnrfaces  of  crystali 
even,  but  seldom  shitiing.  Often  diBaemiaated  in  grains; 
rarely  massive  granular.    ' 

H.=5-5-6.  G.=2-44— 2-56.  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke^ray.  Streak  uncolored.  TranEln- 
cent— opaque.     Fracture  conchoidal.     Brittle. 

Oomp.— 0. ratio  1 :  3 : 8 ;  ft  3i-|-3l§i'=Silica6B-0, alumina 285, potash  11-E  =  100.  Analjta 
1-4,  Elaproth  (Beitr.,  ii.  39);  fi,  ArlVodeon  (Afluuidl  i  tys.,  vL  189);  6,  Avd^  (Pogg-,  It 
107)1  7-9,  RammelabeTK  (Pogg.,  xcriiL  )42|;  10,  11,  Bischor  (Lebrb.,  ii.);  12,  Bammelitni 
(Uiu.CU.,999);  13-16,  Bischor  (La);  1 6,  Hammelsberg  (Po(b.,  ncviil  160)  ;  17-20,  Bisd»f(Lft)i 
il.  A.  Eoop  (Jahib.  Min.,  18SG,  eSG): 


XI      Ca 


21-350  - 


S.  Pompeii 
4.  Albano 

fi.   VCSUTIUB 


63-750  24-G2S 

B3'50  24-26  2009 

6460  23-50  19-60 

64-  aa-  2i- 

66-10  23-10  21-18 

66-05  23-03       fr.  1-OS  20-40 

6610  23-22  0-B7  30-59 

66-26  23-26  0-83  0-4S  2004 

{1)68-48  23-14  

67  84  22-85  0-20 

56-49  22-99  O-04  3-77  16-21 

57-24  22'9S  0-91  0-9S  18-61 

■'■■"  24-23  883  10-40 

:  24-23  3-90  16-62 

33-07  0-3S  fl-40  1326 

;  23-15  0-26  0-26  19-31 


:99'725  Klaproth. 

=97-84  Eiaprotfa. 

=37-50  Klaprotk 

— =99  Klaproih. 

— ,  Fe  0-95=101-30  ArfVedaon. 

=100-50  ATdeJef. 

— =100-48  RamaieUbcrs. 

— =  100-40  Eammetsborg. 
0-60  19-78  0-62=100-42  Rammelsberg; 
■'  " 0-59,  Fe  014=100-11  BischoC 

1-48=99-98  Biachof. 

— =100-65  Rammelsberg. 

=99'37  Bischof.    6.=g-GlB. 

0-04=99'65  Biwdiof. 

= 99-66  Bin^r. 

Ramm.  0.=l'Ui 


0-74,  a  0-03=100 -OB 

■i-ft*     —     1'15     iT-ix     1-41  =  100  Biachof. 
.    22-76     1-78     17-36  BiBohof. 

ai-3(     1-98     17-43  BiBchor. 

:    i:)-9a     2-15     17-64  Biachof. 

.    2-J-92     IBS    2-96     1306,  Fe  2-33=100-14  Ecop. 

an  alkali  exolosiTelj  «f  the  regetablo  kingdom,  was  first  fetmd  anHtf 
Klaproth,  wlioae  earlieat  enalyala  vaa  made  in  1796. 
id  UiB  large  proportion  of  aoda  annooaeed  for  Home  kinds  by  Biidiot 
udte  of  the  modem  YcauTian  laroa  oontnin  more  aoda  Hum  that  c' 
-atio  of  Boda  to  potash  in  that  of  the  lava  of  1855  being  1  :  2-09;  a 
b«  Somma,  1  :  8-21.  Specimen  for  aoaL  7  it  fVom  Ioth  ^  181 ),  ait"' 
0;  for  8,  id.,  in  grains ;  for  9,  10,  pare  crystala  than  the  VesoTiin 
br  II,  id.  of  Feb.  )0,  1847;  for  12,  id.  of  January,  1867;  for  It,  diB 
14,  15,  amall  crystals,  eitamally  somewhat  altered ;  la,  largc^  ftagiK 
stre  and  little  hardneBs;  11,  the  same;  18-;£0,  of  diflbrput  parM  t' 
ior,  20  the  interior,  and  19  an  iDtetmedlate  portion. 
BIchter  has  detected  lithia  ic  the  VesaylaD  leucita 
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.,  »•«.• — B.B.  infusible ;  with  cobalt  solution  giyes  a  blue  color  (aluniiia).    Decomposed  by 
oiarifttic  a<9d  without  gelatiniaation. 

Obs«— Leacite  is  confined  to  Tolcanic  rocks,  and  to  those  of  certain  parts  of  Europe.  A.t 
Veeuvius  and  some  other  parts  of  Italy  it  is  thickly  disseminated  through  the  lava  in  grains,  and 
the  name  ieudtoj^nyr  and  also  ampkigenyie  has  been  given  to  such  lavas.  It  is  a  constituent  in  the 
nepheUn-dolexyte  of  Merches  in  the  Y ogelsberg  (anaL  21);  abundant  in  trachyte  between  Lake 
Laach  and  Andemach,  on  the  Rhine.  Yesuyius  presents  the  finest  and  largest  crystallizations. 
Near  Borne,  at  Borghetta  to  the  north,  and  Albano  and  Frascati  to  the  south,  some  of  the  older 
lavas  appear  to  be  almost  entiTely  composed  of  it 

The  lenciUc  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
at  least,  iu  the  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  Pompeii. 

Named  by  Werner  fh>m  Asvcds,  whiter  in  allusion  to  its  color. 

Hauy^  name,  Amphigene,  is  of  later  date,  and  is  Ax>m  a/i^i,  hoVi^  and  ycyraoi,  to  make^  in  allusion 
to  the  existonoe  of  dieavage  in  two  directions  (which  is  not  a  &otX  and  to  his  inference  therefrom  of 
two  **  primitive  forms"  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

AIL — ^Feldnpar,  nephefite,  and  kaolin  occur  with  the  form  of  leudte,  as  a  result  of  its  altera- 
tion.   The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scaochi,  and  since  by  Blum. 
The  following  are  analyses  of  altered  leudte:  1,  2,  Bammelsberg  (Min.  Oh.,  647);  8,  0.  Stamm 
(Amu  CK  Pharm.,  zdz.  287);   4,  6,  Bammelsberg  (Min.  Gh.,  647);  6,  Beiigemann  (J.  pr.  Oh 
418): 


Si 


£1       Oa      ]&a      & 


ign. 

9*03=100  Bammelsberg. 
9*26=100*58  Bammelsberg. 
8*98,  Ag  0*57,  Fe  1-36=101*15  Stamm. 
Mg  0*27=99-98  Bammelsberg. 

*|.,V^"^^'®^  }  =99-9^  Bammelsberg. 

=  100*14  Bammelsberg. 

=55*00  [  =100*29  Bammelsberg. 

Mg  1*22,  ^e  1-98=99*82  Bergemann. 

The  mineral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  trachyte;  4,  6,  are  Somma  orys- 
talfl,  and  A,  under  each,  part  of  same  decomposable  by  muriatic  add;  B,  part  undecomposable ;  6, 
ciyBtal,  haying  R=6*5,  G.=2-6616. 

Na  3  has'  oearly  the  composition  of  aoaldte,  and  was  published  as  of  that  species.  But  Bose 
(P<>gKi  ciiL  521)  and  others  make  it  an  altered  leudte,  with  the  composition  of  analdte.  1  and 
2  are  nearly  t2ie  same  in  constitution  with  3,  as  Bammelsberg  states.  4,  5,  correspond,  according 
to  Rammelsbeig,  to  a  mixture  of  nephelite  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
the  composition  of  a  potash'aodarlevciie,  6  has  the  composition  and  reactions  nearly  of  oUgodfue 
(oxygen  ratio,  1 :  3*1 :  9-4) ;  it  lost  by  ignition  1-22  p.  c. ;  5*97  p.  c.  were  soluble  in  muriatio  add, 
and  ooDsiated  of  Si  3*60,  Al  1*60,  ^e  0*05,  lilg  0*04,  f^a  «r.,  &  0*47,  6%  Mn  «r. 


L  Bocca  Monfina       53-82 

26-26 

0*66 

8-76 

1*98 

2.            " 

58*89 

25*07 

0-28 

11*94 

0*64 

3.  Kaiserstnhl             5402 

22-54 

2-90 

10*13 

0-71 

4.  Yesuviufl 

(})  57-87 

24*25 

1*28 

5-72 

11*09, 

KK.       " 

deooiru     18*39 

12*11 

0*56 

5*50 

410, 

4B        " 

vmdec      39*91 

11-69 

0*40 

0*30 

6-84: 

5.          " 

57-62 

24*72 

0-56 

6*32 

10-93= 

5A.       •• 

deoom,     24*00 

12-47 

0-71 

5*25 

2-86: 

6B.        " 

tmdec      34*78 

11*58 

«r. 

8-64: 

6.  Oberwiesenthal       60-46 

22-11 

— 

0*52 

13-53, 

FELDSPAR  GROUP. 

The  feldspars  are  characterized  by  specific  gravity  below  2*86 ;  hardness 
6  to  7 ;  fusiDility  3  to  5  ;  oblique  or  clinohe(&al  crystallization ;  prismatic 
angle  near  120  ;  two  easy  cleavages,  one  basal,  the  other  brachydiagona1| 
inclined- together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distmct  in  the  grains  of  granular  varieties, 
giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
the  Bystems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  clino- 
diagonal  section  and  O,  ana  sometimes  24  (or  the  corresponding  triclinic 
planes) ;  transition  from  granular  varieties  to  compact,  hornstonc-Tike  kinds, 
called  felsitesy  which  sometimes  occur  as  rocks ;  often  opalescent^  or  having  a 
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plaj  of  colors  as  Been  in  a  direction  a  little  oblique  toi-l;  often  aventnrine, 
from  the  disBcmination  of  microscopic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  /. 

The  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta ;  the 
sesquioxyd  only  alumina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  oi  the  silica  and  bases  varies  from  1 : 1  to 
8  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  bec<»ii 
ing  spreatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 


CrystalluBatioD. 

0.  ratio  It,  S,  Si 

AvoBTmn 

Ume  feldspar 

Tridinic 

1:3:4 

Labradobitb 

Ume-BodA  feldspar 

M 

1:3:6 

Htalofhani 

Bar]^-pota8h  feldspar 

Monoclinic 

1:3:8 

Andbsitb 

8oda-lime  feldspar 

Tridinio 

1:3:8 

OLIGOOi:.Afll 

U              U              II 

u 

1:3:9 

ALBm 

Soda  feldspar 

«< 

1  :8:1S 

Orthoolasb 

Potash  feldspar 

Monoclinic 

1:8:12 

The  species  appear  in  the  analyses  bevond  to  shade  into  one  another  by  gradual  transitioni; 
but  whether  this  is  the  actual  fact,  or  whether  the  seeming  transitions  (when  not  fh>m  bad  anal* 
vses)  are  due  to  mixtures  of  different  kinds  through  contemporaneous  crystallizatioo,  is  not  pos- 
itively ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breithanpc 
and  others  that  orthoclase  and  albite  (or  the  potash  and  soda  feldspars)  occur  together  in  infini- 
tesimal interlaminations  of  the  two  species,  and  that  the  soda-potash  variety  called  perlhiie  (p.  35$' 
is  one  of  those  thus  constituted.  This  structure  is  apparent  under  a  magnifying  power,  and  also 
when  specimens  are  examined  by  means  of  polarized  light.  Moreo7er,  these  and  other  feldspsrs 
very  commonly  occur  side  by  side  or  intercrystallized  when  not  interlaminated ;  as  oligodase  aod 
orthoclase  in  the  granite  of  Orange  Summit,  K.  Hampshire,  and  Danbury,  Conn. ;  in  obsidian  in 
Mexico ;  in  trachytes  of  other  regions.  Such  facts  show  that  the  idea  of  indefinite  shadings  be 
tween  the  species  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  the 
perthite  and  similar  cases,  even  to  microscopic  perfection.  They  also  make  manifest  that  contem- 
poraneous crystallization  is  a  true  cause  in  many  cases. 

Intermediate  varieties  may  also  come  through  alteration  under  the  agency  of  infiltrating  waten. 
Water  filtrated  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  taking  up 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  the  final  production  of 
kaoUn,  a  change  involving  the  loss  of  all  the  protoxyd  bases,  and  also  much  of  the  silica,  the  oxj- 
gen  ratio  of  the  silica  and  alumina  being  thus  reduced  to  1 :  1,  from  3 : 1  in  orthodaae  or  albitie, 
and  fVom  2 :  1  in  labradorite. 

The  species  andesite  is  still  a  doubtful  one. 

The  play  of  colors,  especially  remarkable  in  much  labradorite,  and  occurring  also  in  some 
adularia,  albite,  and  oligodase,  indicates,  according  to  Reusch  (Pogg.,  cxvL  892,  cxviiL  256, 
oxx.  95),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  mediao 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  cleavage  is  perpendicular  to  this 
section  (or  that  of  the  dinodiagonal);  in  labradorite  it  is  in  general  more  or  less  inclined  sod 
differently  in  different  specimens.  The  play  of  color,  Beusch  observes,  appears  therefore  to  be  that 
of  thin  plates;  yet  the  linings  of  what  he  regards  as  a  cleavage  system  appear  to  be  of  indis- 
tinguishable minuteness;  and  although  the  existence  of  thin  plates  can  hardly  be  established  bj 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  within, 
and  the  phenomena  of  inflexion  or  diffraction  which  result  from  their  regular  grouping.  There  ap- 
pears to  be  no  connection  between  the  indination  of  the  plane  in  labradorite  and  the  colors  obserred 
ffhe  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  brachydiagonal  section  (»4X  when, 
IS  Desdoizeaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  face, 
which  extends  toward  the  obtuse  angle  between  the  edges  0/i-i  and  I'/i-l,  and  makes  an  asgie 
of  about  10"  with  the  edge  0/i-l;  and  the  maximum  effect  is  produced  in  two  positions  situated 
46'*  to  50°  fh>m  one  another,  which  are  unequally  inclined  to  the  face  i-t 

The  play  of  colors  is  indepecfeut  of  the  disseminated  microscopic  crystals  of  foreign  sobstasoes 
which  occasion  the  aventurine  effect 

The  feldspan  are  intimately  related  to  the  isometric  spedes  of  the  Leudte  groa^v  Lsociti 
has  the  oxygen  ratio  1:8:8,  one  of  the  feldspar  ratios;  so  that  Isometric  leudte,  monodinie  hy* 
alophane,  and  tridinio  andesite  (if  this  spedes  is  sustfunedX  form  a  tiimorphonfl  group.   Bui 
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while  the  form  of  kudte  appears  at  first  sight  to  be  ybtj  unlike  that  of  the  true  feldspars,  there 

IS  actuallj  approximate  isomorphism.    Por  the  monoclinic  and  triclinic  forms  are  strictly  oblique 

or  diDohedrized  dodecahedrons.* 
If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  o' 

two  of  the  trihedral  solid  angles,  is  yertical,  it  is  then  a  six-sided  prism 

with  trihedral  summits.   If  now  tliis  axis  be  inclined  8**  6'  in  one  of  the 

diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 

axis  of  orthodase ;  and  this  8"  h'  is  the  greatest  amount  of  dlyergence 

from  the  dodecahedral  angles  that  occurs  in  the  spedes.    The  planes 

/,  i-i  incline  to  one  another  at  angles  near  120'*,  and  correspond  to  the 

6  vertical  planes  of  the  dodecahedron  (as  above  placed).    The  basal 

plane  0  is  also  dodecahedric  for  Or\I=\ 22*"  16',  and  O  A  i-l (dodecahe- 

lric);=90'*.    The  four  planes  1  are  also  dodecahedric,  as  shown  by 

Eheir  position  and  indioations.    Thus  all  the  twelve  faces  of  the  dode- 
cahedron occur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  i-t  and  1-i,  which  replace  the  edges  between  the 

dod^^edric  planes  I,  ui  and  1,  1,  with  angles  near  ISO*',  correspond 

to  planes  of  the  trapexohedron  2-2  (that  truncating  the  dodecahedron, 

f.  14),  and  consequently  the  figure  contains  nx  trapezohedric  planes ; 

thoy  are  lettered  T. 

Again,  the  planes  2-i  are  cubic;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  136'  8',  varying  but  3'  from  the  isometric 

angle.    2-4  is  another  cubic  face ;  it  is  inclined  to  ij  a  dodecahedric 

plttie,  134'  W.    There  are  present,  therefore,  all  six  faces  of  the  cube ;  they  are  lettered  H. 

Finally  the  plane  }-t^  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octahe- 
dria  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  inclination  to  the  cubic  face  2-t=124"  51',  and  to  the  dodecahedric  face  7=145°  47',  these 
angles  in  isometric  forms  being  125''  16'  and  144**  44'. 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  /,  ^  t-i,  0,  1,  1,  with 
cbeir  oppoeites,  or  the  whole  iw^ve ;  the  trapexohedrie  »-d,  i-d,  l-i^  with  their  opposites,  or  six ;  the 
odakedriCf  |-t,  with  its  opposite,  or  two;  and  the  cubic  2-i,  2-t  2-%  or  oHl  six;  and  no  others.  The 
angles  of  the  oblique  cube  are  2-i  A  2-1,  over  O,=90°  6',  2-i  A  2-t =96''  48'.  Moreover,  the  normal 
apex  of  the  dinohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
plane  f-i;  in  other  words,  |«t  is  normally  the  basal  plane,  and  not  0;  and  the  true  inclination  of 
the  vertical  axis  is  8"  6'  (the  angle  ^iM-i  being  98'  6'). 

Accordingly  the  two  deavages  in  orthodase,  parallel  to  0  and  t-4,  are  both  dodecahedric 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  uif  which  is  the  most 
common,  and  0%  or  cubic  (parallel  to  2-i). 

These  relations  hold  true  also  for  the  tridinic  feldspars,  the  only  peculiarity  in  which  is  that 
the  prindpd  section  has  slight  lateral  obliquity,  so  that  the  two  deavage  planes  (dodecahedric) 
Incline  to  one  another  93**  15'  to  94°  16'  instead  of  90^  Q.  Rose,  in  an  artide  on  albite  (Pogg., 
czxv.  457),  alludes  to  the  remarkable  fact  that  the  planes  2-1  (see  p.849X  either  side  of  0,  make 
with  one  another  in  this  species  very  nearly  a  right  angle  (90°  35',  Neumann,  and  90°  4',  Desdoi- 
eeaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-1  are  cubic  faces.  They 
correspond  to  2-2  in  orthodase. 


310.  ANORTBITB.    INDI ANITE.    Matrix  of  Oomndum  (fr.  the  Oamatio,  India)  JBbum.,  PhU 
Trans.,  1802.     Indianite  Jftmnk,  Oat,  60,  1817 ;  Phillips,  Min.,  44, 1823.    Anorthit  (fr.  Yesuv.) 
G.  Rose,  GUb.  Ann.,  Ixxiu.  197,  1823.    Gristianite  (GhristianiteX  Biotlna  (fr.  Yesuv.),  MonL  db 
Qw.,  Min.  Yesuv.,  1825.    Tankit  (fr.  Norway)  Breiih.^  Schweigg.  J.,  Iv.  246,  1829.    Thiorsauit 
(fr.  Iceland)  Genih,  Ann.  Ch.  Pharm.,  Ixvi  18,  1848 ;  Thiorsanit  bad  orihogr. 

Latrobite  (fr.  Labrador)  Brooke,  Ana  Phil.,  v.  383,  1823 ;  Children,  lb.,  viii.  38, 1824=Diploit 
BreUK,  G.  G.  Gmelin's  Ghem.  Unters.  Dipl,  Tubingen,  1825.  Amphodelit  (fr.  Finland)  K  Nor* 
^«^  Poggf  zxvi.  488, 1882  ;=L&^lit  o.  Jossa,  Breith.  Handb.,  631,  1847. 

Triclinic.    a :  b  (brach.) :  o  (macrod.)=0-86663  : 1 : 1-5754:8. 


^  See  a  paper  by  the  author,  Am.  J.  Sd.,  U.  xliv.  406.  The  following  comparisons  will  be  bet> 
ter  appreciated  if  the  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet),  or  a  model  of  the 
form,  so  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  the  faces  of  the  trihedral 
summit  shall  be  inclined  to  the  left.  The  vertical  edge  to  the  led  will  then  correspond  to  the  left 
vertical  liae  of  the  figure  of  orthodase,  that  is,  to  the  edge  I/Z 
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/A  I'=120°  31' 

^  A  «,  ov.  2-r, =85  50 

OMi,  ov.  2-i,=94  10 

O  A  /'=114!6i 

O  A  7=110  40 

0  A  2-»'=133  14 


0  A  2h=137<'  23' 

OA2-t,OT.l-»,=98  46 

(?  A  1=122  8 

^  A  l'=125  43 

O  A  t-t,  ov.  l-t,=87  6 

«  A  7=121  56 


«A7'=lir  331' 
t^  A  t-l=116  3 
7'A»-s'=148  83 
a=88  48i 
18=64  4} 
r=86  46} 


0 

1 

H 

6-1 

y 

H: 

-1 

-1' 

1 

^^1 

-2-i 
t-l 

-4-2' 

i-S 

^^^^* 

iW 

K 

/ 

/• 

i^' 

a 

2-i 

1-i 

H 

6-1 

4-2 

4-2' 

4-2 

8-S 

3-S 

2 

2' 

2-t 

i-2 

f-2' 

1 
1 

I 

1 

1' 

1 

1 

n 

H' 

' 

• 

H. 

Observed  Planes. 

Cleava^ :  0,  i-l  perfect,  the  latter  least  so.  Twins  similar  to  those  of 
albite.    Also  massive.     Structure  granular,  or  coarse  lamellar. 

H.=6-7.  G.=2-66-2-78;  2-70-2-75,  Iceland,  Urals,  Corsica;  2-762. 
massive,  Eose ;  2*763,  amphodelite ;  2*668,  indianite,  Silliman.  Lustre  of 
cleavage  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Ck)lor  white, 
grayish,  reddish.  Streak  uncolored.  Transparent — translucent.  Fracture 
conchoidal.  Brittle.  Optic-axial  angle  large ;  one  bisectrix  positive  and 
nearly  normal  to  i-i,  the  otner  negative  and  sensibly  oblique  to  i-«. 

Var.— 1.  Anorthdte  was  described  from  the  glassy  crystals  of  Somma;  and  dbrMiamfe  tad 
hioime  are  the  same  mineraL     TJiiorsauUe  is  the  same  from  Iceland. 

2.  Indianite  is  a  white,  grayish,  or  reddish  granular  anorthite  from  India,  first  described  fa 
1802  by  Count  Boomon. 

3.  Ampfioddiie  is  a  reddish-gray  or  dingy  peadh-blossom-red  variety,  partly  in  rather  large  ccjt^ 
tela,  fVom  Finland  and  Sweden;  the  angle  between  the  two  cleavage  surfaces  (or  0  A  i-Q  is  94'  30, 
and  0  on  edge  //  /'=!  16%  Lepolite  of  Breithaupt  (or,  as  he  says,  of  von  Jossa^  who  sent  it  tc 
him)  comes  from  the  same  region,  and  is  the  same  variety;  some  of  the  otyBtala  are  2  indiei  loog 
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LaifMie,  from  Labrador,  is  pale  roae-red,  and  closely  resembles  ampholelite.  Tt  has  fhrei 
cleavages,  afTording,  aooording  to  Brooke,  the  mutual  iudinations  98**  30',  93°  30',  and  91**,  or, 
according  to  Miller,  101°  45',  93°  30'  (=  0  A  i4),  and  109°  (=  0  A  /'>  Kamed  after  Bev.  a  J. 
Lotrobe. 

Walmstedt's  **ScapoIite  from  Tunaberg"  is  anorthite,  according  to  G.  Rose  (Kiyst.  Oh.  Mia, 
83). 

Oomp.— O.  ratio  1:3-4;  (i  ft'+f  Si)*  Si'=Silica  43*1,  alumina  36«9,  Ume  20*0=100. 

Analyses:  1,  Chenevix  (PhiL  Trans.,  1802,  333);  2,  Q.  Rose  (Gilb.  Ann.,  IxziiL  173);  8,  i 
Abich  (Pogg.,  11  619);  6,  Beinwardt  (Pogg.,  L  361);  6,  Forchhammer  ( Jahresb.,  zx.  zziii.  284); 
7,  Damoor  (BoR  G.  Fr.,  IL  yii.  83);  8,  Waltershausen  (Yolk.  Gest,  22);  9,  Erdmann  {(Efv,  Ak. 
Stockh.,  67,  1848);  10,  Nordenskiold  (Jahresb.,  ziL  174);  11,  Syauberg  (Jahresb.,  zz.  238);  12, 
13,  Laugier  (Mem.  Mua.  d'Hist  Kat,  yil  841);  14,  O.  J.  Brush  (Am.  J.  Scl,  IL  viii.  391,  with 
corrections  prir.  contrib.);  15,  16,  Hermann  (J.  pr.  Oh.,  zItI  387);  17,  18,  0.  Gmelin  (Pogg.,  iii. 
Q^) ;  19-21,  A.  Streng  (Jahrb.  Min.,  1804,  259,  B.  H.  Ztg.,  zziii.  54);  22,  Deville  (Ann.  Oh. Phjrs., 
IIL  zL  286);  28,  B.  H.  Soott  (PhiL  Mag.,  IV.  zv.  518);  24,  Potyka  (Pogg.,  cvUi.  110);  26, 
Hnughton  (PhiL  Mag.,  IV.  ziz.  13);  26,  A.  Streng  (Jahrb.  Min.  1867,  536);  27,  Bammelsberg 
(Min.  Oh.,  690): 


Si       £1     9e     lifg    da     fTa     &     ^ 


1.  Oamatio 

2.  Mt  Somma 

3.  » 

4.  •« 

5.  Java 

&  Ipeland,  ThiorsiL 

7.  "  " 

8.  '         Heda 

9.  AnorikUe 


42-6     37-5     30 
44*49  34*46  0*74 
4412  85  12  0*70 
43-79  35*49  057 

460     37*0     

47'6:i  3*i*52  201 
46-97  33*28  1*12 
45*14  32*10  2*03 
43*34  35*37    


10.  AmphocL,  :E^nL 
U.        "        Tnnaberg 

12.  Indianiie^  red 

13.  "         white 

14.  "  " 

15.  Lnjo,      Iiq>oL 

16.  Orrijam     »* 

17.  LaircHriie 

18.  " 

19.  Neurode 

20.  Harzburg,  cryaL 

21.  '*  moBsive 

22.  St.  Eustache 

•i-^.  Bogoslovsk,    Ural 
21.  KonchekoYskoi,  " 

25.  CarUngford,  IreL 

26.  Hyffhauser  Mts. 

27.  Uekoric 


45-80 

44-65 

42-00 

43*0 

42-09 

42-80 

42*50 

44*66 

41-78 

45-05 

45*37 

42*01 

45-8 

46*79 

46*31 

45*87 

44-67 

44*38 


35-45 
35-91 
34-00 
84*6 

38' 
35-12 
33*11 
36-81 
32*83 
3000 
34*81 
28*63 
35-0 
33*17 
34*53 
34-73 
34-22 
33-73 


0*07 
3*20 
1*0 
89 
1*50 
4*00 


1*97 
0-59 
2-23 

804 
0-71 

0-88 
3*29 


5-26 
0*56 
0*34 

1*80 


0*35 

6*05 
4*08 


2-27 

6*87 

0*63 

6*77»» 

1*29 

0*83 

<r. 
0*9 

lir, 
0*11 
1-55 
0*29 
0*36 


15*0 

15-68 

1902 

18-93 

14*5 

17*05 

17*21 

18-32 

17*41 

10*15 
15*02 
15*00 
15-6 
15-78 
14-94 
10*87 
8*28 
9*79 
16-71 
16*62 
19-11 
17-7 
15*97 
16-85 
17*10 
11*92 
18-07 


0*27 

0*68 

0*6 

1*09 

1*85 

1*06 

0-89 


0*26 
0*54 

0*29 

0*22 
0*52 


8*85   

2*6     

4*08 

1*60 

1*69 

6-58 

6*58 

0*48 
0*40 
112 


1*86 

1-45 

0*76 

1*0 

1-28 

2*59 

1*57 
103 


0-31, 
0*39, 

1*85, 
0*60= 
1*00= 
10= 

1*66= 
1*50= 
2-04, 
2*04: 
313= 
0*87  = 
5*03= 


0*56 
0*91 

2*33 
0-33 


4*13= 


=98-0  Oheneviz. 
=100*63  a.  Bose. 
=  100*04  Abich. 
=  100*34  Abich. 
=98-1  Beinwardt 
=101*89  Porchh.    G.=2*70. 
.  augite  0-69  D.    G.=2  75. 

Mn  0-78*=99-»6  Waltersh. 

te  1*35,  undec  0-57  =  100*19 

Erdmann 

tQ  1*70  Nordenskiold. 

=100*23  Svanberg. 

=98*55  Laugier. 

97*7  Laugier. 

=  100-84  Brush. 

=99*69  Hermann. 

=99*54  Hermann. 

Un  316=102-16  Gmelin. 

=98*78  Gmelin. 

=100-49  Streng.    G.=2*76. 

=  100*84  Streng. 

=98*89  Streng. 

=  100-4  Deville. 

=  100*81  Soott    G.=2-72. 

=  101*01  Potyka.    G.=:2-7a 
99-25  Haughton. 
100*01  Streng. 
=  101-19  Bammelsberg. 


'WlthOaOandNIO.         *  WithBIii'o'. 


AnaL  23,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioryte,  G.=2-77 ; 
27,  from  meteorite  of  Jurenas. 

G<}nth  obtained  in  an  analysis  of  his  Thioraauite^  which  is  regarded  an  the  same  mineral  as  that 
of  anal.  6,  §i  48-36,  3kl  3059,  Pe  1*37,  Mn  <r.,  Ag  097,  Ca  17*16,  ^a  1*13,  &  0*62=100-20.  The 
Neurode  feldspar  (anaL  19),  from  a  serpentine  rock,  gives  the  0.  ratio  1  :  2^  :  4,  and  is  hydrous, 
^d  had  probably  lost  part  of  its  alumina.  For  an  analysis  of  the  same  by  v.  Batb,  see  Pogg., 
icv.  653. 

Pyr.,  etc — ^B.B.  fhses  at  5  to  a  colorless  glass.  Anorthite  from  Mt  Somma,  and  indianite  from 
the  Oamatic,  are  decomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

ObB«— Occurs  in  some  granites ;  occasionally  in  connection  with  gabbro  and  serpentine  rocks ; 
m  aoine  cases  along  with  corundum ;  in  many  volcanic  rocks. 

Anorthite  (chriMtianiUe  and  bioHne)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  the  old 
JA^s  in  the  ravines  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase ;  on  the 
island  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  islands,  and  on  Java;  oc 
iceLiod,  on  the  plain  of  Thiorsii,  Heda,  and  elsewhere  (G.= 2*69— 2-75);  near  Bogoslovsk  in  tiie 
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Ural  (G.=2'72— 2*73,  anal  23, 24) ;  at  Oarlmgford  in  Ireland ;  in  the  meteoric  atcoe  of  Jvwvom 
TanaL  27). 

AmphodelUe  oocon  in  LoJO|  Finland,  in  a  ItmeBtone  qnarry,  and  at  Tnnaberg,  Sweden ;  kpoid^ 
at  Lojo  and  Orrij&rfVi ;  Hfueite  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  Gh.,  xlTiL  tZ^i 
containing  a  few  p.  c.  of  water.  LairibUe  is  tram  Amitok  islaud,  on  the  coast  of  lAtmdor 
Indianiie  is  the  gangue  of  comndnm  in  the  Camatio,  with  garnet,  cyauite,  and  hombleDde ;  tfai 
specimen  analyzed  by  G.  J.  Brush  was  originally  from  the  hands  of  Oonnt  Boumon,  and  came 
from  the  Indian  locality. 

AnorOUie  was  named  in  1823  by  Rose  from  dwop$6t^  oblique^  the  crystallization  bein^  iridima 
Boumon*B  name,  Jhdianiie^  derived  from  the  locality  in  India,  was  first  published  in  his  Oatalogue 
of  the  Royal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been  described  by  him  as 
early  as  1802  (la),  and  his  description  is  remarkably  complete  for  the  time,  it  ioduding^  beeidai 
physical  characters,  a  chemical  analysis  by  Cbeneviz  (anal  1  above)  agreeing  nearly  in  essendil 
points  with*  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mineral.  Bouruon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization ;  but 
Brooke,  in  Phillips*  Mineralogy  (8d  ed.X  published  in  1823,  the  year  of  Rose's  pnblicaiaon,  an- 
nounced that  there  were  two  deavages,  indined  to  one  another  84**  46'  and  96°  16',  diiTering  doc 
widely  ftx>m  the  same  angle  (0  A  t-i)  as  ascertained  by  Rose.  Justice  seems  to  require  tlut 
Boumon's  name  should  be  restored  to  the  spedes.  Beudant,  in  the  first  edition  of  his  mineralogy, 
published  in  1824,  describes  indianite  in  full  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

C^iristutnUe  was  named  by  Montlbelli  and  Ck)ve]li  after  the  prince  Christian  Friedridc  of  Den- 
mark, who  explored  Vesuvius  with  them ;  AmphoddUe  from  a^i^r,  double^  and  o&Avf,  ipear,  the 
crystals  being  often  twinned  parallel  to  i-i ;  LcUrobitey  after  C.  F.  Latrobe,  the  discover&r  of  the 
vwlety. 

For  recent  observations  on  cryst,  see  Desd.  l£in.,  L  294 ;  Hessenb.  Min.  Not,  Na  i.  6 ;  Webekj, 
ZS.  G.,  xvi.  680  ;  Kokscharof,  Bull.  Ac.  St  Pet,  vii.  326.  The  angles  given  are  from  Koksdia- 
rof,  whose  measurements  agree  dosely  with  those  of  Marignaa 

Alt— LtrueiXe  N.  Nordenskiold,  Komonen,  Yerh.  Min.  Ges.  St  Pet,  1843,  112.  Ck)n8id6red 
altered  lepolite,  which  is  from  the  same  mine  in  Oihijarvi,  Finland.  Occurs  in  large  cryHtali^ 
H.=3*6;  G.=:2-796  —2*63;  color  black  extemaUy.    The  name  is  sometimes  written  UndaayUA. 

Sundmkiie  A.  E.  Nordenskiold,  Beskrifn.  Finl.  Min.,  113,  1865,  and  Jabrb.  Min.,  1868.  Feld 
spar-like  in  form ;  G.=2'70 ;  fVom  Nordsundvik,  Finland.    It  is  regarded  as  altered  anorthiteu 

Bosite  and  polyargiie  are  pinite-like  pseudomorphs ;  see  PxNm. 

The  following  are  analyses  of  these  minerals:  1,  Komonen  (La);  2,  Hermann  (J.  pr.  Oh.,  JM 
893,  xlviii  264);  8,  Bonsdorff  A  Ursin  (Ramm.  Min.  Ch.,  693): 

Si        Si       Fe     te     ftg      Ca     fra      £       ft 

hLiMeite        47*60    36*29     7*03    3-66     —     6*62=100  Komonen. 

2.       "             42*22    27*66    6*98    2*00    8*85     —    2*68    3*00    7-00=100*13  Hermann. 
3.8undvikite    44*82    80*70     8  69     1*48    6*81     6*78     3*38,  Mn  1*21=99  21  B.  ft  U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  Otolopitb  von  WcUtershausen,  Yulk.  Gest,  292,  1853.  Qydopite  occurs  in  white  trans- 
parent glassy  crystals,  with  H.=6.  According  to  v.  Waltershausen,  in  crystallization  it  is  m- 
clinic,  like  anorthite  and  labradorite.  Analysis  afforded  him  (1.  c.)  Si  41*46,  ^  29*83,  9e  2*20,  C« 
20*83,  Mg  0*66,  ^a  2*32,  t,  1*72,  ft  1*91=100*92.  It  ooats  geodes  in  the  doleryte  of  the  Qydopesn 
islands  near  Oatania. 

810B.  BABSOwm  O.  Rose,  Pogg.,  zlviiL  567,  1839.  Massive,  of  a  granular  texture,  with  a 
nearly  perfect  deavage  in  one  direction. 

H. =6*5—6.  G.=2'74— 2*762.  Lustre  more  or  less  pearly.  Color  snow-white,  subtransltt- 
oent    Fracture  granular  or  splintery.    Optically  biaxial  (Desd). 

Mean  of  three  analyses  by  Varrentrapp  (Pogg.,  xlviii.  668):  Si  48*71,  £l  33*90,  ftg  1*64,  lb 
15*29=99*44.  The  analysis  corresponds  to  the  oxygen  ratio  1:8*18:5-24^  B.B.  alone,  toaes 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  add.  The 
mineral  is  probably  identical  with  anorthite.  Optical  diaracters  separate  it  from  scapolite.  Occora 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  iodiaa* 
ite  is  the  gangue  of  the  corundum  of  the  Camatia 

Sioa  BTTOWinTi  ThoTMOf^  Min.,  i  372,  1836.  Bytownite  is  a  greenish-white,  fbldspar4ii[« 
mineral,  occurring  in  boulders  at  Bytown,  Oanada,  having  G.=2-801.  Thomson,  8*733,  Hunt  U 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  neariy  1 : 3 :  S,  as  ia 
oarsowite.  The  following  are  analyses  with  others  of  related  substances:  1,  Thomson  (L  a);  ^ 
T.  &  Hunt  (Am.  J.  Sd.,  IL  xii.  213,  PhiL  Mag.,  lY.  L  322);  3,  Tennant  (Rea  Gen.  8aL,  iS 
U9;;  4|  %  T.  a  Hunt  (Logan's  Rep.,  1863,  479);  %  T.  Thomson  (mn.,  L  384,  1836): 


L-  ■' 
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UBifiownilB 

2.  •* 

3.  Bjtown 

4.  Yamaska 
6.  Hnntentofni 
6.  BiuronUe 


Si  Si          We      lifg 

(})  47-67  29-66        3*67  040 

47-40  30-46^6  0*80  0-87 

46-80  26-16  i'e  4-70  2-96 

4690  31-10        1-86  0*66 

49-10  26-80       0*80      tr. 

46-80  33-92  te  4*32  1-72 


Ca  f7a       fi 

9-06  7*60  l-98=:99*88  Thomi  >il 

14-24  2-82  2-00,  t.  0-38=98*96  Hunt 

16-26     2-00=97*85  Tennant 

1607  1-77  1-00,  4  0-68=99-42  Hunt 

14*67  und.  l*30=98-96  Hunt 

8*04  —  4-16=97-96  Thomson. 


Tbe  spedmen  for  anaL  2  was  a  greeniah-white  feldspatbic  rock  fh>m  a  boulder  near  Ottawa, 
baying  G.=:2'7S — *'a  portion  of  the  specimen  upon  whidi  Dr.  Thomson  based  the  species  hytoion^ 
tfa."  That  of  8  was  ftom  the  same  region,but  is  not  called  bytownite  hj  Tennant  That  of  4  was 
a  feldspar  firom  the  intmsiTe  dioryte  of  Yamaska  mountain,  haying  me  oleayage  surface  finely 
striated;  and  associated  with  hornblende  and  a  little  sphene;  6.=2*766 — 2*763.  That  of  6  is  a 
pale  aea-green  feldspar  from  a  boulder;  Q.= 2*696— 2*708. 

Thomson's  hmronUef  anal  6  (L  a  X  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  ac> 
cording  to  T.  S.  Hunt  (priy.  contrib.);  excluding  the  4-16  p.  c.  of  water,  the  Si  would  be  47  p.  a 
of  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  says  that  hia  bytownite  is  inlfiis* 
ibie,  which  Profl  Brush  &ids  is  not  a  fiact 


311.  LABRAJX>RITB.  Labradorstein  (under  Eeldspat)  WenL,  Ueb.  Oronst^  149,  1780^ 
Bergm.  J^  875, 1789.  Pierre  de  Labrador  ForsL,  Oat,  82, 1780;  de  LiaU,  Oriat,  11  497,  1783. 
Labrador  Feldspar.  Labrador  0.  Boae^  Qilb.  Ann.,  Ittjij.  173,  1823 ;  BnUh^  Ohar.,  1823.  lime 
Feldspar. 

Momite  Thom^  Ed.  N.  PhiL  J.,  xiiL  1832.    SUicite  Thorn.,  PhiL  Hag.,  ULzziL  190,  1843. 
Bauaaorite  pt    Badauit  BreUh,,  B.  H.  Ztg.,  zxv.  87. 

Tridinic.     Observed  planes :  (3 ;  i-i ;  1,  /;  2-i ;  1',  /'. 


/A7'=12r  3r 
0  A  «,  ov.  2-r,=93  20 
O  A  i-t,  OV.  2-t,=:86  40 
0  A  7=110  50 


O  A  /'=113*'  34' 
0  A  2-1=98  58 
O  A  1=125  28 
Oa1'=122  42 


«  A  7=117^  30' 
i-l  A  7'=120  53 
left,  A2-t=90  20 
lAlyiu  twin,=125 


Angles  from  Marignac.  Eensch  chives,  as  a  mean  of  many  measurements, 
0  At4=86°  20',  O  A  7'=114°  4',  A  A  7'=120^  43'.  Twins  :  (1)  composi- 
tion-face  i-t ;  oftien  lamellar  from  repeated  composition  of  this  kind ;  (2)  <?, 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage :  O  easy  ;  i^ 
less  so ;  7  traces.  Also  massive  granular,  and  graius  cleavable ;  sometimes 
cryptociystalline  or  homstone-like. 

H.=6.     6.=2*67— 2*76.     Lustre  of  0  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  subresinous.     Color  gray,  brown,  or  greenish ;  some- 
times colorless  and  glassy;  rarely  porcelain- white ;  usually  a  change  of 
colors  in  cleavable  varieties.     Stream  uncolored.    Translucent — subtraus 
lucent 

OommVar—O.  ratio  1:3  :«;  »8i+Xl9i«;  or(i&»+fXl)«a»+f  8i;=,if  llfe=40a+J  Jfa, 
oQica  52*9,  alumina  80*8,  lime  12*8,  Boda  4-6=100. 

Var.  1.  aeavahle.    (a)  Well  crystaUized  to  (b)  masaiTe. 

Flay  of  oolora  either  wanting,  as  in  some  oolorleas  cryatals ;  or  pale ;  or  deep ;  bine  and  green 
^  the  predominant  colors ;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  very  thin 
l^oee  parallel  to  ul  firom  the  original  labradorite,  they  are  seen  under  the  microscope  to  contain, 
besides  Btrie,  great  numbers  of  minute  scaleB,  iKke  the  aventurine  oligodase,  which  are  probably 
gothite  or  hematite.  The  chatoyant  colors  may  be  heightened  in  their  effect  by  these  scales,  but 
«re  not  due  to  them  (p.  836). 

2.  Oompaet  maasioe^  or  cryptocrystaUine ;  LdbradorHe-IhlsUe.  The  oolor  sometimes  gray  to 
brownish-red ;  but  sometimes  porcelain-white.    Some  of  the  so-called  aauasuriie  is  here  induded. 

iL  misty  from  the  gabbro  of  Baste  in  the  Radau  valley,  Hara,  is  called  Hadauiiehy  Breithaupt 
^'v^npt  refers  to  anaL  20;   H.=5;  O. =2*766—2*84');   oolor  white  to  gray;  interdeavagf 
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angle  93f  **.    He  also  refers  here,  with  a  quexy,  a  feldspar  from  Bizsoni  in  the  Tyrol ;  6.  of  i 
specimen  not  f^sh  2*811. 
Analyses:  1,  Elaproth  (fieitr.,  vi.  250,  1815);  2,  &  r.  Waltershausen  (Vulk.  Gest,  24^  185;;), 

8,  4,  lehunt  (Ed.  N.  Phil.  J.,  1882,  July,  86) ;  6,  Hausrhton  (Q.  J.  ScL  Dublin,  ▼.  94) ;  6,  Thomsac 
(PhiL  Mag.,  IIL  1843, 190);  7,Svanberg(Jahresb.,xadii  285);  8,Forcbhammer(J.pr.Ch..xJ3t.386)'. 

9,  Damour  (Bull  Gr.  Soc.,  viL  88);  10,  11,  Kersten  (Pogg.,  IziiL  123);  12,  Waage  (Forh.  Yid 
Ghristiania,  1861, 177);  13,  Blomstrand  ((Efv.  Ak.  Stockholm,  296,  1854,  J.  pr.Gh.,IxYL  158);  14 
15,  G.  V.  Eath  (Pogg.,  xcv.  538);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  v.  Kath  (Pogg.,  xct 
555);  18.  0.  F.  Chandler  (Inaug.  Diss.,  (}dtt,  1856);  19,  Delesse  (Ann,  d.  M.,  IV.  zii.  251,  :i5S) 
20,  Rammelsberg  (ZS.  G.,  xL  101,  Min.  Ch.,  597);  21-23,  Streng  (B.  H.  Ztg.,  xx.  266,  xxiil.  oS| 
24,  Segeth  (J.  pr.  Ch.,  xx.  253) ;  25,  Delesse  (I  c);  26,  Abich  (Ann.  Gh.  Phys.,  Ix.  882) ;  27,  2S 
Waltershausen  (L  c.) ;  29-38,  T.  S.  Hunt  (Phil.  Mag.,  IV.  I  322,  ix.  854,  and  Rep.  G.  Can.,  1851 
and  1863,  479);  34,  DeviUe  (£t  GeoL,  1848);  35,  A.  Scblieper  (Am.  J.  Sci.,  H.  xL  121);  36-40 
T.  Hauer  (Yerh.  G.  Beichs.,  1867,  12, 14,  58,  59,  60): 


Si        21        9e     Ag      Oa 


2. 

8. 

4. 

5. 

6. 

7, 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
83. 
84. 
85. 
36. 
37. 
38. 
39. 
40. 


Labrador. 

it 

Campsie 
Glasgow 
Scavig,  IreL 
Antrim,  JSiUeiie 
Dalame 
Faroe 

Berufiord,  IceL 
Egersund,  Norw. 


II 


ti 


Hitteroe 
Sweden 
Neurode,  SiL 


ii 
ti 


Sau88, 
ti 


Zobten, 

Tyrol 

Baste,  Harz,  Rod, 

Ilfeld      " 

Harzbui^,  crpsL 

Radauiie 
Kiew,  Eussia 
Greece 
Etna 

"        crysL 


i( 


ti 


55*76 
53-76 
54-67 
62-84 
58-60 
54*80 
52-15 
62-62 
62*17 
62*30 
62-46 
61*39 
68-82 
62*55 
50-31 
48-64 
50-84 
51-76 
52-23 
51-00 
63-11 
50*60 
60-66 
65-49 
63*20 
58-48 
63*56 
66-83 
Can.  64*70 
»*  64  20 
«*  64-46 


Drummond, 
Morin. 
Rawdon, 
Chateau  Bicher,  ^  56*80 
Montarville,  "  53*10 
Guadeloupe,  W.  L  64*26 
Maui,  Padfio  53*98 

Illowa  54*5S 

Beesk  65*63 

Deva  53*74 

Cziffar  61-72 

Pereu,  Vita,  64*72 


26-50 
27-06 
27*89 
29*97 
29-88 
28*40 
26-82 
30*08 
29*22 
29*00 
29-86 
29-42 
26-96 
28*32 
27-31 
29*74 
26-00 
26*82 
27*78 
29*61 
27*27 
29-62 
27-56 
26*83 
27-31 
26*46 
25-82 
25-31 
29*80 
2910 
28-06 
26-90 
26-80 
29*89 
2756 
27*37 
26*74 
28-72 
25*72 
27-39 


1*25 
0-99 
0*81 
0-87 
*e0"20 

1*29 
1*72 
1-90 
1*95 
1*00 
2-90 
1*48 
2-44 
1*71 
0-94 
2*78 
1*77 
1-50 
tr. 
Je2*68 
2*18 
0*16 
160 
103 
1-60 
3-41 
S-64 
0-36 
1*10 
046 
1*53 
1*35 

1-14 


4-61 


0*47 
018 

0*07 

1-02 
019 

0-15 
0*16 
0*37 
0-20 
0-48 
0*78 
0-68 
0-22 
0*36 
0-P3 
0-28 
0*91 
0*68 
0*30 
0*15 
1-01 
1-74 
0-62 
0*74 
W, 
0*16 

0*27 
0*72 
0*70 
1*35 

tr, 

tr. 

tr. 

tr. 


11*00 

9-68 

10-60 

12-10 

11*02 

12*40 

9*14 

12*68 

1311 

11-69 

11*70 

9*44 

U*20 

n-61 

10*57 

15*14 

14*96 

12*96 

8*28 

11*29 

7*47 

13*86 

13  06 

10-93 

802 

9*49 

11-69 

10*49 

11*42 

11*25 

9-68 

9*01 

11*48 

11*12 

8*65 

9-62 

9*78 

10-69 

9-66 

7*76 


fTa 

4*00 
1-26 
6*06 
8*97 
4*92 

4*64 
4-51 
3*40 
401 
8*90 
5-63 
5-00 
4-62 
4*81 
2*96 
4-68 
4*61 


0-6= 

0*62 


7-53 
0-49 
0*30 
0*80 

1*79 


0*60 
0-60 
1*10 
1*84 
0*64 
1-56 
1-87 
0*61 
0-62 


7-38 
3*14     209 


5*09 
2*65 
2*63 
3*96 
3*62 
4*10 
4-00 
3*52 
2-44 


1*08 
1*21 
2-19 
0-36 
8-40 
0-22 
0-64 
0-83 
0*23 


0-71= 

0*62= 
2*20= 
102= 
1-21  = 
0*68: 

0*96: 

2-48: 
2-38: 
1-22: 
2-97: 

0-61: 
2-61: 

0-42, 
0-95: 


undeL 
6-26     1*06 


4-77 
4*24 
3-63 
6-06 
5-98 
5-08 
4-95 
8-96 
6-66 


0*86 
0-71 
0-33 
0*47 
1*81 
1-61 
1*02 
1*02 
2-01 


99-00  Elaproth. 
=101-26  VTalterah 
=99-19  Lehnnt. 
=99*95  LehuDt 
=100*97  Haughtoa 
f'e40=lOO-2uTh 
=98*60  Svanbeig. 
=101-56  Forchh. 
=99*80  Damour. 
=99*60  Kersten. 

99*66  Keraten. 

100-96  Waage. 

99-95  BlomBtrand 
=101-18  Bath. 
=99-24  Bath. 
=  100-38  Streng. 
=  101*24  Rath. 
=99*57  Chandler. 
=  100  Delesse. 
=99-79  Banim. 
=99-84  Streng. 
=101-82  Streng. 
=99*40  Streng. 
=99-63  Segeth. 
=100*68  Delesse. 
Mn  0-89=98-40  A 
=100*48  Waltersh. 
=100-35  Waltersh. 
=99*35  Hunt 
=96-10  Hunt 
=  100-49  Hunt 
=99*69  Hunt 
=9900  Hunt 
=99*92  Deville. 
=99*21  Schlieper 
=100-52  Hauer. 
=99-91  Hauer. 
=100*48  Hauer. 
=98-84  Hauer. 
=9909  Hauer. 


In  snal  2,  G.=2-646;  anaL  5,  from  doleT7te,  of  meteoric  origin;  anal  6,  G.=2*666;  8,  G.= 
2*68;  9,  G.=2*709,  trap,  ywh.;  10,  G.=2*71,  bro#n,  massive;  11,  G.=2-72,  with  blue  opales- 
cence; 12,  G.=2-72;  13,  G.=2-68,  between  Lund  and  Ohristianstadt ;  14,  G.=2'715,  h/per 
sthene  rock,  bh.-gy. ;  15,  G.=2-707,  gabbro,  bh.-gy. ;  16,  0.  ratio  1  :  2^ :  4^  or  li :  8^ :  6w  gabbro. 
17,  G. =2*998,  color  porcelain-white;  18,  snow-white,  gnb.-w.,  little  lustre,  strp.  with  uralite;  l^i 
in  '*  melaphyre,"  between  Botsen  and  Collman,  pale  g7h.-gn. ;  20,  G.=2'817,  gabbro ;  21,  G.^^"^ 
in  porphyryte ,  22,  from  gabbro ;  23,  ib.,  massive ;  25,  G.=2-883,  in  "porphyry,'^  SoutheniMoi«s; 
27,  G.— 2*618;  28,  G.=2  633;  29,  G.=2*697,  lavender-blue  deavable  feldspar,  from  a  bonldtf 
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50,  6.=S-684— 2-69S,  bluish  opateBoentp  deavable;  31,  G.=2*67,  bh.-white,  in  trap  rock;  82,  G.=^ 
2-68,  pale  bh.-  or  gnK-gy.,  lustre  of  deavage  sur&oes  vitreouSi  elaewhere  waxy ;  83,  G.=2*'73— 
2-74,  fipom  basalt;  34^  in  trachjtio  doleiyte,  central  peak;  35,  glasfiy  odorless  crystals;  3d~4€ 
fr.  Hungaxy,  in  trachyte;  36,  6.=r2-636;  88,  0.=2*698;  39,  G.=2-678:  40,  G.=2'637.  Anal 
36-39  give  the  0.  ratio  1:3:7,  intermediate  between  labradorite  and  andesite. 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  colorless  glass.    Decomposed  with  difficulty  by  muriatic  add, 
^eneralljr  leaving  a  portion  of  undecomposed  mineniL 

Obo. — ^Labradorite  is  a  constituent  of  some  rocks.     (1)  The  deayable  mineral,  along  with 

hornblende,   oompoaes  a  granite-like  variety  of  diabaae,  or  a  rock  resembling  dioryte,  but 

having  labradorite  as  the  fddspar.     (2)  If  the  homblendic  constituent  is  a  dark  lamellar  variety 

of  either  hornblende  or  pyroxene,  or  the  spedes  hypersthene,  the  rock  is  cnlled  hyperyU  {qt  hyper- 

Bthenyte).      (3)  If  the  hornbleaadic  mineral  is  a  light  lamellar  pyroxene  (diallage),  the  rooc  is  called 

gabbro.      (4)  If  the  hombleDde  and  labradorite  constitute  a  homogeneous  flue-grained  compact 

mass,  the  ro6k  is  called  aar^phibolyie  or  diaibaM;  and  (5)  if  the  diabase  contains  distinct  crystals  of 

porphyry,  it  is  a  diabase  jwrphyry,  the  green  porphyry  or  oriental  verd-antique  of  Greece  (anal 

25)  being  of  this  nature.    (6)  The  crypto-crystaUine,  or  felsite  variety  of  labradorite,  occurring 

occasionally  in  connection  with  some  of  these  rodcs,  has  been  called  incorrectly  aausaurUs  and 

jade  or  nephrite.    The  above  are  labradoric  metamorphic  rocks. 

There  are  also  the  fdlowing  labradoric  infyimve  rocks.     (7)  JMeryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite — a  rock  which,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrite 
or  not,  sometimes  crypto-crystalline,  and  also  a  cellular  lava ;  it  indudes  much  of  the  so-<»l]ed 
trap,  fireenskme,  and  iwiygdaUrid.    (8)  BasaUj  similar  to  doleryte  In  structure,  colors,  and  varieties, 
but  containing^,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.    Dole- 
lytic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks,  (v)  Labradorite  also  occurs  in  other 
Idnds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 
The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silurian  era.  Such  are  part  of  those  of  British  America,  northern  Kew  York,  Pennsylvania,  Arkansas ; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Yosges.    Being  a  feldspar 
oontaLoing  comparatively  htUe  silica,  it  occurs  mainly  in  rocks  which  include  little  or  no  quartz 
^ree  silica). 
Many  forei^  localities  are  mentioned  above. 

Ou  1^8  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  Is  met  with  in  place  at  MiUe  Isles,  Chateau  Richer,  Bawdon,  Morin,  Abercrombie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Dnmimond  and  elsewhere,  Canada  West  It 
oocois  abundantly  at  Essex  Co.,  N.  Y. ;  large  boulders  are  met  with  in  the  towns  of  Moriah, 
Newcomb,  M'lntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St.  Law- 
rence, Warren,  Scoharie,  and  Grreen  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  of<- 
podte  New  Hope,  Bucks  Co. ;  in  the  Witchita  Mts.,  Arkansas. 
Silicite  and  momiU  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfe, 
a  Moravian  naissionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
stone  {Labradar8lein\  and  also  chatoyant,  opaline,  or  Labrador  feldspar.  Klaproth's  analysis 
above  (No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  the  specimens  are 
oflen'highly  beautiful    It  is  sometimes  used  in  jewelry. 

AIL— Labradorite,  like  anorthite,  appears  to  undergo  alteration  with  considerable  fadlity,  it 
loaing  lime  through  infiltrating  carbonated  or  alkaline  waters,  and  receiving  water.  In  some 
cases,  also,  it  has  received  considerable  iron.  The  following  analyses  appear  to  be  of  specimens 
of  this  altered  labradorite.  The  results  are  remarkable  for  eiUier  the  small  proportion  of  livrtA 
or  large  proportion  of  iron,  or  the  same  of  potash  or  of  wakr^  each  of  which  may  be  regarded  as 
an  indication  of  alteration.  Analyses :  1-4,  Delesse  (1,  Ann.  d.  M.,  lY.  xil  200 ;  2,  lb.,  xvl  342 ; 
3,  Ann.  Oh.  Phys.,  UL  xL  271;  4,  Ann.  d.  M.,  lY.  xvi  824);  6,  Metzger  (Jahrb.  Min.,  1850, 
^;  6,  V.  Bath  (Z&  Qt.,  ix.  246);  7,  Delesse  (Ann.  d.  M.,  lY.  512);  8,  T.  S.  Hunt  (Bep.  G.  Can.. 
1863,  479) : 


Si 

^\ 

9e 

Ag 

Oa 

fra 

a 

£[ 

1.  Belfahy,  Yosgea 

52-89 

27-89 

1-24 

5-89 

5-29 

4-58 

2-28,  liln  0-30=99-86  Delesst 

2.  P  Jean,      " 

58-05 

28-66 

1-00 

1-51 

6-37 

4-12 

2-80 

2*40=99-91  Delesse. 

8.  Yosyils        " 

49-32 

8007 

0-70 

1-96 

4-25 

4-85 

4-45 

3-15,  &n  0-60=09-85  DdasM 

4.  Odem 

55-28 

24-24 

111 

1-48 

6-86 

4-83 

303 

8-06=99-83  Delesse. 

5.  Glausthal 

54-44 

25-50 

5-33 

8-06 

211 

0*12 

3-65=99-20  Metzger. 

6.  Qraubondten 

53-92 

21-51 

4-16 

1-26 

9-41 

5-67 

1-59 

2-76=10018  Bath. 

1'  Oberstem 

53-89 

27-66 

0-97 

.^~. 

8-28 

4-92 

1-28 

3-00=100  Delesse. 

».  Mi  Boyal  Can. 

53-60 

25-40 

4-60 

0-86 

3-62 

undeL 

0-80  Hunt 
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OXYGEN   OOMTOUNIM, 


No.  1  la  fyom  a  porphjriiio  rock,  Q.=2*tl9;  2,  from  dioryte;  3,  the  vo^gUe,  from  a  porphyry 
G.= 2-771,  color  whitish,  sometimes  slightly  greenish  or  bluish,  lustre  greasy  or  pearly,  4,  froiE 
the  euphotide  of  Odem  in  Elsaoe ;  5,  from  an  altered  diabase-porphyry ;  6,  from  a  gabbro,  and 
remarkable  for  its  high  spedflc  gravity,  6. =2*8  40 ;  7,  from  a  porphyritic  amygdaloid,  a  oolorlesa 
and  translucent  variety,  with  G. =2*642;  8,  from  a  basalt  (or  chrysolitic  doleryte),  ^*with  a  small 
adnizture  of  augite."    Labradorite  also  occurs  changed  to  calcite  (Tschermak). 

Artil — Hausmann  (Beitr.  Eisenhochofenschlacken,  31)  has  referred  to  labradorite  crystals  dis- 
tributed through  the  mass  of  the  slag  of  a  furnace  at  Veckeshagen,  which  were  an  inch  long,  but 
not  well  formed;  had  two  cleavages  at  right  angles  to  one  another,  with  H.=6,  G.=2*85;  was 
fbsible  B.B.,  but  insoluble  in  muriatic  add;  and  afforded  Si  66*2,  £l  10*4,  Ca  21*0,  te  1-9,  iin 
0'1=99'6. 

Globules  of  Ihe  Variolyte  of  Durance,  These  concretionary  globules  are  often  half  an  indi  or 
more  in  diameter,  grayish-green  in  color,  compact  in  texture,  with  G.=2*928.  A  specimen  from 
a  locality  south  of  Mt  Genevre,  near  BrianQon,  afforded  Delesse  (Ann.  d.  M.,  lY.  xviL  116): 


Si 

£1 

9e 

^ 

Sb 

Mg 

Ca 

»a 

t 

ign. 

66-12 

17-40 

7-79 

0-51 

ir. 

3-41 

8*74 

3*72 

0*24 

1*93=99*86 

OamaUte,    A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  and 
indianite  in  the  Gamatic,  India,  is  pronounced  by  Breitiiaui^  and  von  Kobell  to  be  labradorite. 


312.    ANDS8ITB.     Andesin  Abich,  Jahresb.,  zxl   167,   1841.     Paeudoalbit  Saccharit 

GloekeTj  J.  pr.  Oh.,  xzsiv.  494,  1846. 

Triclinic.  Approximate  angles  from  Esterrel  crystals  (Descl.) :  0/\i-l^ 
left,87°-88^  (?A/=111°-112%  0  A/'=:116°,/Ai.i=119°-120^/'Aa= 
120°,  6>  A  2-^=10r-102^  Twins:  (1)  composition-face  t-J;  (2)  double 
twins,  made  up  of  two  twins  of  the  kind  in  ^1),  one  of  them  reversed,  so 
that  there  are  4  planes  I  in  front,  and  at  each  end  tliere  are  the  planes  O 
and  2-i ;  (3)  double  twins,  like  the  last,  but  one  of  the  pai*ts  turned  around, 
so  that  there  are  reentering  angles  between  two  faces  0  and  two  i-i,  and 
four  planes  /  in  front.  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

H.=5— 6.  G.=2-61— 2-74;  from  the  Andes,  2-61— 2*74;  of  saccharite, 
2-66— 2-69 ;  from  the  Vosges,  2-65— 2-68 ;  2-668,  Canada,  Hunt.  Color 
white,  grav,  greenish,  yeUowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Oomp. — 0.  ratio  1:3:8,  but  varying  to  1 :  3 :  7.  Perhaps  only  a  mixture  of  labradorite  with  a 
soda-feldspar.    Formula  (i  (Ca,  jf a)'-}-  i':&Xf  &i*-\-  3  §i ;  or  with  half  the  excess  of  silica  basic. 

Analyses:  1,  Abich  (Pogg.,  li.  623);  2,  8,  Rammelsberg  (6th  SuppL,  48);  4,  Jacobson  (Bamm. 
Kin.  Ch.,  607);  5,  Deville  (Ann.  Gh.  Phys.,  III.  xL  288);  6-9,  Delesse  (Mem.  Soc  d'Em.  du 
Doubs,  Ann.  d.  M..  V.  iiL  374);  10,  Varrentrapp  (Pogg.,  lii.  473);  11,  Schmidt  (Pogg.,  IxL  386);  12, 
Waltershausen  (Vulk.  Gest.,  24);  13,  Laspeyres  (ZS.  G.,  xviii.  829);  14,  16,  v.  Bath  (ZS.  G.,  xvi 
249);  16-19,  T.  a  Hunt  (Rep.  G.  Can.,  186:h,  478);  20,  Franke  (Bamm.  M;n.  Oh.,  609);  21,  22 
T.  a  Hunt(L  c.);  23,  24,  v.  Hauer  (Verb.  G.  Beichs.,  1867,  18,  81);  26,  26,  Sommaruga  (Jahib 
G.  Beichs.,  xvi.  897,  1866);  27,  A.  Strong  (Jahrb.  Min.  1867,  637): 


Si 

Si 

9e 

% 

Ca 

]^a 

& 

£[ 

1.  Mannato 

69*60 

24-18 

1-68 

l-OS 

6-77 

6-63 

1-08 

=99-92  Abich. 

2.        " 

60*26 

26-01 

tr. 

0-14 

6-87 

7-74 

0-84 

=10(^86  Bamm. 

8,        " 

68-32 

26-62 

tr. 

0-11 

8-18 

5-27 

2*86 

0-60=101*36  Bamm. 

4.        " 

6014 

26-39 

0-87 

0-63 

7-93 

7-99 

1-66 

— =104*61  Jacobfloiu 

6.         " 

63*86 

2406 

— . 

0-38 

6*04 

6-04 

0-88 

0-76= KjO  Deville. 

6.  Yosges,  whUe 

68-92 

2606 

0-41 

6-64 

7*20 

2-06 

1-27=99-66  Delesse. 

7.        "        red 

68*91 

24*69 

0-99 

0-39 

4-01 

7-69 

2-64 

0*98=100  Delesse. 

8.  Chagey 

69-96 

24-18 

1-06 

0-74 

6-65 

6-«9 

0*81 

2-28=100  Delesse. 

9.  La  Bresse 

68-66 

26-26 

0-30 

1-30 

6-03 

6-44 

1-60 

0*91=99-29  Delesse. 

.0.  Silesia 

68-41 

26-23 

0-41 

6-64 

9-39 

— 

=99-98  Varrentrapp^ 

2-21,  ^1  0-39=100  SohmidI 

SwxHuxnie 

68  03 

23*60 

1-27 

0-66 

6*67 

7-42 

0-06 

innSILIOATBS. 
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Si        &       9e     ftg     Ca      ]!ra     &       fi 


12.  Icelaa4,  erysc 

13.  Niedermeodig 
li.  St  Yalentiiio 

16. 
16. 
17. 
18. 
19. 
20. 
21. 
2>. 
28. 
24. 
25. 
26. 


Chateau  Bksher 

u 
l< 
u 


St  Joachim 
Lachute 
Nag7-8ebea 
Giifiar 

Kussahora,  bk. 
**         bk, 
27.  Kyffh&uaerMta. 


60-29 

57*29 

66-79 

68-16» 

69-80 

69-55 

67-20 

58-50 

68*38 

6716 

68-15 

67-20 

60-10 

57-70 

68*21 

69-16 


23*75 
26-78 
28-48 
26*65 
25*89 
25-62 
26-40 
26-80 
28-86 
27 
26-09 
25-12 
17-62 
20-79 
22-22 
26-97 


3*21 


0-60 
0-76 
0*40 
1-00 
1*18 
10 
0-50 

7  03 
8-35 
7*30 
1-04 


0-64 
0-28 

0-06 

Oil 

ir. 

0-20 
0-10 

0-16 
ir. 
1*85 
1*71 
0*78 
0*03 


6-29 
801 
8*56 
8*66 
7-78 
7*73 
8-34 
8*06 
7*83 
8-73 
7-78 
6-96 
2-24 
6-45 
6*18 
9-23 


6-70 
6-84 
6-10 
[6 
6-14 
5-09 
5-88 
5*45 
6*05 
5-88 
6-55 
7-28 
401 

«r. 

ir. 
3*91 


0*87 

0*84 
28] 
1-00 
0*96 
084 
1-16 
1-68 
0*79 
1*21 
1-87 
3-82 
3*99 
8*96 
0-47 


—=100-75  Walterahauara 
— =99*20  Laspejres. 
0-24=100-51  Bath. 
0-30=100  Rath. 

=99-82  Hunt 

0-45  =  10015  Hunt 
0*20=99-66  Hunt 
0-40=  100-57  Hunt 
1-03=1(»011  Pranke. 
0-20=99-75  Hunt 
0-45=99-89  Hunt 
1-68=100*11  Hauer. 
2-11=98-78  Hauer. 
3-84=101*83  Sommaruga. 
2-76=100-35  Sommaruga. 
0*68,  Ba,  gr  ^.=100-49  Star. 


*  Frobablj  aome  mixed  qnarts. 


In  anaL  1,  G.=2-733 ;  2,  G.=2*674;  3,  G.=2-68— 2688 ;  4,  a=2-679 ;  6,  a=2-61 ;  6,  ftom  Bar 
Tance,G.= 2-683;  7,  fir.  OorayiDera,  G.=3-661;  8,  G.=2-736;  12,  G.=2*65;  14,  "tonalyte,"  fir. 
Tyrol,  G.= 2*695;  15,  G.=2'676:  16,  G.= 2*688;  18,  lavender-blue,  subtranep.,  deavable,  curved 
lurfaoea;  19,  gnh.  base  of  preoeding,  granular;  21,  in  a  boulder;  22,  G.=2*687;  23,  G.=2*585; 
25,  G.=2-853;  26,  G.=2-607;  27,  In  dioryte,  G.=2'69.  Other  analyses:  y.  Bath,  ZS.  G.,  ix. 
259. 

Of  these  analyses  all  but  No.  5,  by  Deyille,  afford  rather  closely  the  oxygen  ratio  1:8:8.  No. 
6  gives  0-80 :  3 :  8*91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
oonsequenoe  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  Indicate. 

P3rr.i  etc — Aiidesice  fiises  in  thin  splinters  before  the  blowpipe.  Saccharite  melts  only  on  thin 
edges ;  with  borax  forms  a  clear  glass.    Imperfectly  soluble  in  acids. 

Obs.— Occurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenite-like  rock  called  ande 
syie;  in  the  porphyry  of  TEsterel  Dept  of  Yar,  France ;  in  the  syenite  of  Alsace  in  the  Yosges; 
white  at  Servanoe,  red  at  Goravillers ;  in  the  porphyry  near  Chagey,  Haute  Sadne ;  at  Yapnetiord, 
Iceland,  in  honey-yellow  transparent  crysUds  (anaL  12);  at  Baumgarten  in  Silesia  (anal  10);  iu 
the  Tyrol,  south  of  Tonale,  in  Mt  Adamello,  in  a  granite-like  rock  called  tonalyte^  consisting  of 
this  feldspar,  according  to  v.  Bath,  with  mudi  quartTi,  some  orthoclase,  biotite,  and  hornblende.  ^ 
SacchajiU  is  grani&r  massive,  with  traces  of  cleavage  in  one  direction,  occurring  iu  veios  in 
serpentine  at  the  chiysoprase  mines  near  Frankenstein,  in  Silesia. 

In  North  America,  found  at  (Ch&teau  Bicher,  Canada  (anaL  16-20),  forming  with  hypersthene  and 
ilmenite  a  wide-spread  rock ;  color  tlesh-red. 

Alt— The  follovring  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above :  1,  Bam- 
melsberg  (Min.  Oh.,  608);  2-4,  Deville  (BulL  GeoL  Fr.,  IL  vl  410);  5,  Francis  (Fogg.,  liL  471). 
^0.  2  is  of  the  mass  of  a  crystal,  2A  of  the  interior,  2B  of  the  exterior  portion : 


ft 

L  Esterrel  ICts.  58*82 

2.        "  59-07 

2A.     "  57-01 

2B.      "  52-42 

8.  Hungary  68*92 

t  lUrmato  58*11 

^-  Popayan  66*72 


Si  Pe  % 

26*52  —  Oil 

26-67    0*58 

28-05    0*39 

24*78    0-51 

26-69  1-20  1*68 

28*16    1*62 

2«*52  0*70     


Oa  :Sra  &  a 

8-18  5-27  2*86  0*60=101*36  Bamm. 

7-9«  4-95  ir.  0-77=100  Deville. 

7*58  5-47  0*12  1*43=100  Deville. 

15*02  5-10  014  -2-05=100  Deville 

6-98  4-02  1-20  1*40,  C  2-93=100*02  Deville. 

5*35  5-17  0-44  1*25=100  DeviUe,  G.= 2*62. 

9*38  6*19  0-80  =101*31,  Francis;  G.= 2*64. 


The  oxygen  ratio  for  1  is  1 :  3 :  7*5;  2,  09  :  3 :  7*5  ;  2A,  0-84 :  3  :  7-«);  2B.  1-5:8:  7*3;  3, 
3  9  : 3  :  6-9 ;  4,  0-8  : 3  :  7*2 ;  6,  1 :  8  :  7*2.  The  mineral  of  the  Esterrel  Mts.,  near  Frdjus  in  south- 
ern France,  occurs  in  a  rode  called  porphyry.  Deville's  analyses  leave  no  doubt  as  to  the  altera^ 
tioQ.  The  analysis  by  v.  Bath  (No.  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
next,  1 :  3  :  7^.    No.  4,  from  Marmato,  contains  14  p.  c  of  carbonate  of  lime. 

X^viUe  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  digodoM,  the 
oxygen  ratio  of  which  is  1  : 3  :  9;  and  the  same  result  was  earlier  suggested  by  G.  Bcse  and 
Bischot    Deville's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligoclase  ratio. 

Andesite  changes  also  to  hadUn.  That  of  La  Bresse,  studied  by  Delesso,  is  in  part  in  thi% 
^^VQ^tioQ,  being  soft  md  crumbling ;  and  in  part  less  changed  and  of  a  reddish  color. 
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313.  BTAIiOPHANB.    Hjalophan  v.  WaUerahttusen^  Fogg.,  xdr.  134^  1855,  ol  648. 

Monoclinic,  like  orthoclase,  and  angles  nearly  the  same.  Observe^. 
planes :  0 ;  vertical  planes,  7,  i-i,  i-i ;  nemidomes,  1-i,  |-f ;  clinodome,  24 
(7(by  calc.)=64°  16'  /A  7=118°  41',  /Aa=120°  36',  <?Al.i=130°55i 
7Al-i=lll°  65'.  Cleavage:  0  perfect,  t-t  somewhat  less  so.  In  smai 
crystals,  single,  or  in  groups  of  two  or  thi'ee, 

H.=6— 6'5.  G. =2*80,  transparent ;  2*905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless ;  also  flesh-red,  Tran.^ 
parent  to  translucent. 

Ck>mp.— 0.  ratio  for  ft,  fi»  Si=l  :  8  :  8;  formula  (k  (Ba,  ]fi:)'+f  j^)*Si*-l-3  Si,  or  like  andesiv 
and  leodte,  except  that  the  protozyds  are  mainly  baiyta  and  piotaalu 

Analyses :  1,  Uhrlaub  (Pogg.,  c.  648) ;  2,  same,  the  impurity,  sulphuric  add  and  part  of  baiyt 
as  sulphate,  being  removed;  S,  Stockar-Escher  (Kenng.  Uebers.  185A-57,  107);  4,  Peters.: 
(Jahrb.  Min.  1867,  102);  Igelstrom  ((Efr.  Ak.  Stockh.  1867,  J.  pr.  Ch.,  ol  434): 


1.  Binnen 

2.  " 
8.  " 
4.       " 


Si 

46*66 
61-30 
62-67 
61-84 


6.  Jakobsberg,  Swed.  61*14 


1914 
21-60 
21*12 
2208 
22-86 


% 
073 
0-84 
0-04 
010 
310 


Ca 

0*77 
0*87 
0^6 
0-66 
4-28 


Ba  ^a     &  £[9 

21-33  0-49     8*23  0*64    412=101  Ufarlat.b. 

15*11  0-66     9-25  0-68      =rl0<»  TJlirla^t 

1606  2-14    7-82  0*68     =99*88  Sl-K. 

14-82        10-03  0-48     =100  Peursea 

9-66        [9-06]  =100lgt?UtrV 


No 


AnaL  2  gives  the  0.  ratio  1 :  2*6  :  7,  and  3,  1  : 2-8  :  7*8 ;  and  4  agrees  well  with  No.  3. 
6  contains  less  baryta  and  more  lime. 

Pyr.,  etc. — 6.B.  fuses  with  difficulty  to  a  blebby  glass.    Unacted  upon  by  adds. 

Obs. — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaline,  mica»  real- 
gar, dufirenoysite,  and  spbolerite,  near  Imfeld,  in  the  valley  of  Bumen  in  the  Yalais,  in  cryt<tals  2 
or  three  lines  long,  and  rarely  larger ;  also  at  the  manganese  mine  of  Jakobsberg  in  Sweden,  iu 
limestone  with  a  manganifcrous  epidote  (p.  283),  looking  much  like  oommon,  flesh-red  ^  orthoda^^. 
A  massive  variety  accompanies  it,  containing  according  to  Igelstrom  (L  c.)  Si  60*90,  ^21  -u9,  (j* 
13*80,  Ba  3*60,  alkalies,  Mg  and  An,  11*21  undetermined. 

314.  OUG^OLASII.  Natron-spoduraen  iters.,  Arab.,  160, 1824=Soda-spodnmene.  01igoUa» 
£rmih.f  Pogg.,  yiil  79,  1826.  Hafnefjordit,  Kalkoligoklas,  Forctihammerf  Skand.  Nat  samm 
i  Stockholm,  July,  1842.    Aventurine  Feldspar =Sun8tone  pt 

Triclinic.  Observed  planes  (see,  for  position,  the  table  under  anorthite  or 
albite) :  O ;  2-i,  i-t,  24' ;  i-5 ;  i-« ;  -2,  /,  2,  1 ;  2-i,  f  i,  l-I ;  -2',  /',  2\  V ; 

/A  7'=120°  42'  O  A  1=123°  51' 

O  A  a,  ov.  2-r,=93  50  O  A  l'=121  15 
O  A  i-t,  ov.  24,=86  10  O  A  l-t=127  6 
O  A  7=110  55  O  A  2-1,  ov.  l-t,=97  22 

0  A  /'=114  40  iA  A  /'=120  24 

O  A  2-r=136  23  i'%  A  7=118  54 

0  A  2-1=132  40  7'  A  i-i'=150  SO 

7  A  1-8=147  30 

Cleavage:  0,  i-J,  perfect,  the  latter  least  su 

Twins :  similar  to  those  of  albite.    Also  massive 

H.=6-.7.    G.=2-56-2-72;  mostly  2-65— 2-69 

Lustre  vitreo-pearly  or  waxy,  to  vitreous.     Color  usually  whitish,  with  a 

'^  tinge  of  gray^isn-green,  grayish- white,  reddish-white,  greenibh,  reddish ; 
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sometimes  aventurine.     Transparent,  subtranslucent.    Fracture  conchoidal 
to  uneven. 

Oomp.,  Var.— 0.  ratio  1:8:8;  (i  (^a,  Oa)*+i  £l)*  Si*+8f  fii ;  or  else  with  half  ehe  excess 
of  silica  baaic;=,  taking  &  as  Boda  alone.  Silica  62*1,  alumina  23*7,  soda  14*2=100.  Part  of  the 
soda  ia  replaced  by  lime. 

Yar.  1..  (Ueavdble;  in  orjBtala  or  massive. 

2.  fknnpad  maasive ;  oiigocUucfMie ;  indudee  part,  at  least,  of  the  so-called  compact  feldspar  or 
t'Miey  these  consisting  of  the  feldspar  in  a  compact,  either  fine  granular  or  flint-like  state,  containing 
free  silica  disseminated  through  the  mass.  In  those  here  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  often  difficult  to  distinguish  them  fh>m  afBnie-fdsUe.    See  under  Ai^m  for  analyses. 

3.  Aventurine  oUgoelaatf  or  nmstone.  Color  grayish-white  to  reddish-gray,  usually  the  latter, 
with  internal  yellowish  or  reddish  flre-like  reflections  proceeding  from  cusseminated  crystals  of 
probably  either  hematite  or  gothite. 

Much  oligoclase  has  a  faint  greenish  tinge  and  pearly  lustre,  in  which  it  somewhat  resemUea 
spodumene,  whence  the  name  aoda-apodumene.  Only  ihe  oligoclase  of  lavas  or  trachytic  rocks 
has  G.  below  2*6.  Mafn^iordUe  (anal  36)  oontains  the  protoxyds  of  an  andesite  or  labradorite, 
and  may  not  belong  here. 

4.  Moonstone  pt    A  whitish  opalescence. 

Analyses:  1,  2,  Berzelius  (Jahresb.,  iy.  147,  xix.  802);  3,  L.  Svanberg  ((Efy.  Ak.  Stockholm, 
ilL  111);  4,  R.  Hagen  (Pogg.,  xliy.  329);  5,  Bossies  (Pogg.,  ly.  109);  6,  Francis  (Pogg.,  lit  470); 
7,  Bodemann  (Pogg.,  ly.  110);  8,  Jeyreinof  (B.  H.  Ztg.,  1868,  No.  12);  9,  Ohodnef  (Pogg.,  Ixi 
890);  10,  Jeyreinof  (L  a);  11,  Scheerer  (Pogg.,  Ixiy.  153);  12,  18,  Kersten  (J.  pr.  Ch.,  xxxvii 
173,  Jahrb.  Kin.  1845,  653);  14,  y.  llauer  (Jahrb.  G.  Bekshs.,  iy.  830);  16,  Delesse  (Ann  d.  JiL, 
IY.  xix.  149);  16,  Kemdt  (J.  pr.  Oh.,  xliii.  218);  17,  Wolff  (J.  pr.  Ch.,zxxiy.  234);  18,  Bammels- 
beig  (Pogg.,  lyl  617);  19,  y.  Rath  (ZS.  G.,  ix.  226);  20,  Delesse  (Ann.  Ch.  Phys.,  ID.  xxiv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-62);  22,  Delesse  (Bull  G.  Soc.,  IL  yil  310);  23,  Laurent 
(Ann.  Ch.  Phys.,  lix.  108);  2^  Damour  (Bamm.  5th  SuppL,  178);  26-27,  Haughton  (Rep.  Br. 
Assoa,  1868,  56);  28-30,  Smith  &  Brush  (Am.  J.  Sd.,  11.  xy.  211,  xyL  44);  31,  C.  T.  Jackson 
(Am.  J.  Sd.,  II.  xliL  lu7);  82-85,  DeviUe  (C.  R.,  xix.  46,  £t  GeoL  Teneriffe,  1848);  86,  Forch. 
hammer  (Skand.  NaL  S.  Stookhohn,  1842) ;  37,  Fouque  (Ramm.  Min.  Ch.,  614);  y.  Hauer  (Verb. 
G.  Reichs.,  1867,  60);  89,  40,  A.  Streng  (Jahrb.  Min.  1867,  587): 


1.  Danyiks-Zoll 

2.  Ytterby,     " 

3.  Sala, 

4.  Arendal, 
6.        '*       ywK 

6.  Ajatzkfija,      Ural 

7.  Schaitansk,       " 

8.  Emerald  mine,  ** 

9.  Kimito,  FinL,  red 
10.  Pitkarauta 


it 


Si 

68-70 
61-55 
59-66 
63  61 
62-70 
61-06 
64-25 
60-63 
63*80 
6097 


21 

23-95 
23*80 
23-28 
23-09 
23-80^^0  0-62 


11.  Tyedestr'd,  SunaL  6180 


12.  Near  Freiberg 

13.  Marienbad,  Boh. 

14.  Zmin,  *• 
16.  Yisembach 

16.  Boden 

17.  Flensburg,    SiL 

18.  Warmbrunn,  " 

19.  Albula,  Grisons 

20.  Mer-de-Glaoe 

21.  Goggenau 

22.  Quenast,  Belg. 
28.  Ari^ 

24.  Elba 

25.  Gkuryary  Wood,  I. 

26.  ?  *• 

27.  Knader,  *' 

28.  Unionyille,  Pa.  (})  64-27 

29.  Danbury,  Ot  (|)  63-76 
80.  Haddam,  ""  (})  64*26 
31.  Chester,  Masi^       62*00 


62*97 
63-20 
6316 
63-88 
61-96 
64-80 
[63  94] 
6201 
63*25 
63-68 
63-70 
62-60 
62*80 
60*56 
59-28 
62-40 


19-68 
22-24 
26-35 
21-31 
26-40 
23-77 
23*48 
23*60 
28*16 
22*27 
22*66 
22-34 
23*71 
21-16 
23-92 
22-52 
22-64 
24*60 
22-00 
24-40 
22-96 
23-60 
21-21 
22-56 
21*90 
24-40 


4-11 
0*54 
0*40 


Mg  Ca  ]^a  &       ]fi[ 

0-65  2-05  8-11  1-20  =10016  Berzelius. 

0-80  3*18  9-67  0*38  =9938  Berzelius. 

0-36  5-17  5-61  1*76  1*02,  und.  0*82=98-85  & 

0-77  2*44  9-37  2-19  =101-37  Hagen. 

002  4-60  8*00  1*06  =100*79  Rosales. 

1-05  2-;6  7-56  3-91  =9952  Francis. 

1*14  2-67  7*98  1*06  =99*76  Bodemann. 

0-26  415  5*60  1-17  =98-66  Jeyreinof. 

0*47  12*04  1*98  =99*60  Chodnef. 

0-39  6*36  6-38  0*66  =100*16  Jeyreinof! 

4*78  8-60  1-29  =100  Scheerer. 

0*24  2*83  7*24  2*42  =99  69  Karsten. 

0-25  2-42  7-42  2*22  =99*32  Kersten. 

300  9-72  0*17  0-79=100-00  Hauer. 

ir.  8*46  6*66  1*21  1-70=98-68  Delesse. 

0*10  2-02  9-43  8*08  ^,  fin  0*40=100  E. 

412  9-01      =97-77  Wolflf. 

tr.  2*62  7-66  2-17  =luO  Ramm. 

0*78  3*63  6-94  4*38  =10029  Rath. 

0-32  3*23  6-88  2*31  ^,  Mn  tr.= 99*91  D. 

0-44  3-85  8*39  2*29  =101*12  Seneca. 

1*20  1-44  6*16  2*81  1*22=99*69  Delesse. 

0  20  3*00  8-90     =99*40  Laurent 

4*86  8*20  0*94  =98*74  Damour. 

0*04  6-96  6*46  1*76  =99*58  Haughton. 

0-21  4-66  6*48  238  ,  &n  0*32=98*82  H 

0  08  5*62  7-04  lOD  =10u-40  Haughtoo. 

0-58  0*81  10*94  1-36  1*08=100*25  S.  A  B. 

ir.  8-09  9-72  0-56  0-26=99-94  S.  &  B. 

tr.  2-16  9-99  0*60  0*29=99*09  S.  &  B. 

0*70  8*60  8*07     1*00=99-67  J&okflon. 
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Si 

£2 

Pe 

Mg 

Ca 

StL 

t 

tL 

32.  Teneri£fo 

62-97 

22-29 

0-64 

206 

8-46 

3-69 

— rrlOODevilA 

88.        " 

63-81 

21-98 

0-66 

1-10 

9-46 

2  99 

=100DeTillew 

34.         " 

62-64 

22-49 

0-41 

2*18 

7-84 

4-64 

=100DeidUe. 

b6.         " 

61-56 

2208 

0-47 

2-81 

7-74 

8-44 

=98*04  I>eTiIk 

86.  Hafiufiordiie 

61-22 

23-32 

2*40 

0-36 

8*82 

2*66 

tr. 

—98-68  Forrbfa. 

87.  L.  Laach 

63-6 

22-1 

1-8 

0*8 

8-9 

8-4 

=  1 00  Fouque. 

88.  Schemnitz 

69-49 

28-88 

6-20 

4*86 

4-09 

0*99=99-01  Haues. 

89.  Kvffhauser  Mta. 

60-94 

24-22 

1*66 

ir. 

3-94 

7-66 

0-96 

0*79,  Sr&-.=  100-16  & 

40. 

6001 

21-66 

1-64 

0-68 

6-16 

7-08 

1-37 

2-69,  Ba,  ^,  ti,  «r  = 
lOO*08  Stroi 

A  browniBh  feldspar  firom  Borodin,  Finland,  afforded  S.  t.  Waltershauaen  (Yulk.  G^sL,  26)  ^ 
63  20,  ^  18*41,  9e  0-20,  lilg  0 87,  Ca  O'll,  jSfa  062,  &  1441,  ti  0-67=98-29.  It  nuij  be  aiia 
Uiodaae.    G.=2'683.    No.  9  may  be  mainly  dlbite,  judging  from  the  amount  of  soda. 

In  anaL  8,  G.=2-69;  8,  G.=2666;  9,  G.=2-68;  11,G.=2*666;  12,  G.=2*66;  18,G.=:J63i 
16,  G.=2-66--2-68,  in  mica  schist;  17,  G.=2-66l;  19,  G.=2*72,  ign.=  l-06;  24,G.=2-6€2;  - 
G.=2-6l;  81,  G.=2*686,  H.=7-5,  granular  with  emery;  33,  G.=2*694;  34,  G.=2"68— 2-53.  J 
trachyte;  86,  G.=2'692,  in  trachyte;  37,  G.=2*66,  in  lava;  88,  G.=2-635;  39,  40,  in  diofTtB. 
G. =2-63—2*64 ;  Nos.  1  to  81,  in  metamorphlc  rocks,  granite,  gneiss,  porphyiy,  syenite,  and  dkxTk. 
82-87  in  lavas  or  volcanic  rocks.  v 

Some  of  the  analyses  vary  from  the  oxygen  ratia  1:8:9  toward  1:3:12,  and  Scheerer  in  tibi 
Handw.  Chem.  of  Liebig,  Poggendorf,  etc.,  makes  intermediate  varieties,  shading  into  both  9^i 
and  orthodase,  one  called  by  him  oUgoclase-albiiey  the  other  oHgoclaae^frlhocUue—B/ee  undo-  ovv" 
close  and  cUbiie,    But  as  explained  elsewhere,  these  probably  arise  from  mixtura 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviiL  412;  from  Dockweiler,  in  the  Zik^ 
A.  Strong,  B.  H.  Ztg.,  xxiii.  68 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs^  ib 

Pyr.,  eto. — B.B.  fuses  at  3*6  to  a  clear  or  enamel-like  glass.   Not  materially  acted  upon  by  adds. 

Obs. — Occurs  m  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive  rccki. 
It  is  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Amon^  i>i 
localities  are  Dauviks-Zoll  near  Stockholm ;  Kimito  in  Finland,  forming  with  quartz  and  mica  tbe 
granite  containing  columbite ;  Pargas  in  Finland ;  Ari^ge  and  Arendal,  with  odcite,  epidote,  etc 
crystals  sometimes  2  or  8  in.  long;  Schaitausk,  Ural,  greenish,  in  a  gangue  of  quarts  and  r..^ 
and  yeUowish-white  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  B^tcts . 
in  syenite  of  the  Yosges ;  in  a  micaceous  dioryte  (called  kerscuUyie)  at  Visembach  in  the  Tosses ; 
in  protogine  of  the  Mer-de-Glace,  in  the  Alps;  in  euphotide  at  Lavaldens,  Department  of  l^re. 
at  Albula  in  the  Grisons ;  in  a  dark  green  porphyry  at  Quenast  in  Belgium ;  in  mica  schist  at  ti 
Kmerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg ;  in  the  amphibolyte  of  Marienbad,  K- 
hernia;  in  a  green  porphyry  (oligodase-porphyry  of  Bose),  near  Elbingerode  in  the  Harz ;  m  di^- 
base  of  the  Uarz ;  the  Fiohtelgebirge ;  Chalanohes  in  Allemont  and  Bourg  d^Oisans ;  as  stm&k^^ 
at  Tvedestrand  in  the  Ohristiana-fiord,  Norway ;  at  Eitteroe,  Lake  Baik^ ;  at  the  North  C&pe. 
near  Hammerfost ;  in  Donigal,  Ireland,  in  granite,  with  orthodase,  eta :  in  Iceland,  colorless.  *: 
Uafnefjord  {?iafnefiordUe).  The  oligodase-porphyry  is  called  oUgophyre  by  Goquand;  near  ^ 
Raphael  in  the  Dept.  of  Var,  in  France,  a  rock  of  this  kind  has  a  beautiful  turquoia-blue  color  is 
very  hard,  and  encloses  crystals  of  oligoclase ;  G.=2'61.  In  lavas  and  trachyte  (oUgodaK-iror 
cfiyte)  at  Teneriffe,  and  in  the  Eugauean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Puj  ce 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  aanidia,  ai 
Zimapau  in  Mexico. 

In  the  United  States,  at  Union ville.  Pa.,  with  euphyllite  and  corundum,  G.=2'61 ;  also  at  Du' 
bury,  Gt,  with  orthodase  and  danburite ;  Haddam,  Ct.,  often  transparent,  with  ioUte  and  bUck 
tourmaline;  Mineral  HiU,  Delaware  Go.,  Pa^  called  moonstone;  at  Orange  summit,  N.  Hamp, 
slightly  greenish,  and  pearly;  at  the  emery  mine^  Chester,  Mass.,  granular,  with  H.=i*3. 
G.=2*686 ;  at  Dixon's  quany,  Del 

Named  in  1826  by  Breithaupt  from  tfXiyo;,  liiUe^  and  «rXa(u,  to  deave,  Berzelius  had  preTiousIj 
(in  1824)  recognized  it  as  a  new  mineral  from  spedmens  from  Danviks-Zdl;  and  he  ailcrwaid 
named  it  natron-spodumene  (soda-spodumene). 

Alt.—- Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  more  easifythaii 
m  orthodase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  oocur  in  the  same  wk 
(Laspeyres,  za  G.,  xvl  387). 


316.  ALBTTB,    Feltspat  hvit  pt  IToAL,  66,  1747.    Feldspath  pu,  Sdiorl  blano  pt,  de  luk 
Crist,  il  409,  PL  v.,  1 16, 16, 1783.    Krummblatteriger  Feldspath  Eedaiberg^  Afh.,  i  lid,  \^ 
Albit  Gohn  db  Ben^  Afh.,  iv.  180, 1816.    Tetartin  Breiih.,  Char.,  1828.    Soda  Feldspar. 
Yab.  inirocL  of  species.    Cloavelandite  (fr.  Chesterfield)  Brooke^  Ann.  PhiL,  IL  t.  881, 1833 
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PeriUin  BrtUh.,  Ohar^  1823;  Foridine.    Hnwsklerit  (fir.  Arendal)  BrtUk,  Sdiw.  J.,  iU.  31<^ 
1830.    Faristerite  (fr.  Perth,  (3uL.)ThonL,  PhiL  Hag.,  Ill  xxU.  189,  1843.    Olaflt  SreUlk,  B.  B 
Ztg.,  XTT.  88=01igoida»^AIbit£te;&«MW,  Pogg.,  Ixzxix.  IT. 
Felaite,  FatroaOex,  or  HeUeflinta  pt,  Sued.    Adinole  (fr.  Bala)  Beud^  Tr.,  iL  128, 1832. 


Triclinic 


/A  7'=120°  47'  O  A  2-f,  ov.  l-«,=97°  64' 

<?  A  i-i,  ov.  2-t',=93  36    <?  A  4=150  3 

(?  A  «-i,  ov.  2-i,=86  24  «  A  l'=113  41 

O  A  ^=114  42  *^  A  1=120  11 

O  A  7=110  50  a  A  7=117  63 

0  A  2-t'=186  50  a  A  7=119  40 

<9  A  2-1=133  14 


U  A  *^i=149''  35' 
«  A  t-«'=149  38 
I'  A  l'=123  6 
7a  1=126  8 
2-tA2-t'=90  4 
7  A  2-»=138  34 


300 


801 


304 


80« 


303 


0 

2-r 

i-S 

/ 

/' 

a' 

24 

2-i 

2' 

i-i 

r 

" 

i' 

1 

M 

1' 

i 

f 

Obseryed  Planes.    Add  }'. 


Paridine. 
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Middletown,  Ot 


306 


Bocstoom^  Sftfogr. 


Soc-toum^  SaTOf. 


Cleavage :  0,  i-i  perfect,  the  first  most  so ;  1-i  soraetimes  distinct. 
I.  Compj6ition-face  i-J,  axis  of  revolution  normal  to  i-t,  the  most 


Twrne; 
common. 
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f.  301.    2.  C.-face  and  revolution  the  same,  but  (f.  307)  the  two  halTes  S 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  ri^'l ! 
quarter  in  front  is  continued  in  the  left  quarter  behind,  and  the  lelt  it 
front  in  the  right  behind,  the  upper  and  under  planes  O  meeting  in  a  re^- 
tering  angle,  and  the  24  on  either  side  in  a  salient  angle — ^maSing'  an  ir 
tersectine:  twin,  having  the  aspect  of  a  double  twin  of  four  crystals  m  whi 
the  two  diagonally  opposite  are  alike  in  position.     3.  C.-face  the  same,  1  -it 
axis  of  revolution  j7ara22^  to  i-J,  and  vertical,  producing  the  form  in  f.  3'-4. 
the  planes  0  and  1  above  (or  below)  bein^  very  nearly  in  the  same  zont 
(the  plane  angle  of  i-t,  which  the  edges  ot  /  and  0  make,  being  116°  ^>. 
and  that  which  the  edges  of  /  and  1  make  being  115°  55',  diflfering  only 
31') ;  also  exemplified  in  the  double  twin,  f.  308,  the  two  halves  of  wliicj 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  haL^ 
is  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.).  ij 

g«g  which  the  two  halves  are  like  f.   305.    4, 

C.-face  parallel  to  0^  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
nal of  0,  as  in  f.  309 ;  the  twin  right  or  left- 
handed,  according  as  the  part  revolved  ia  tit 
upper  or  lower.  6.  The  last  kind  (4),  com- 
bined with  the  first  (1),  making  double  twiuf. 
Also  massive,  either  lamellar  or  granular: 
Pendine.  ^^  laminsB  sometimes  divergent;  granniar 

varieties  occasionally  quite  fine  to  impalpable. 

H.=6-7.  G.=2-59-2-65 ;  2*612,  Finbo,Eggertz;  2-619,  Broddk.. 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directions.  Color 
white ;  also  occasionally  bluiSi,  gray,  reddish,  greenish,  and  green ;  some- 
times having  a  bluish  opalescence  or  play  of  colors  on  O.  Streak  uncolorcd 
Transparent — subtransiucent.     Fracture  uneven.     Brittle. 

Oomp.,  Var^O.  ratio  1  :  3  :  12;  (^l^aVf  ^1)' Si* +6  Si,  or  with  hnlf  the  excess  of  silica  btsc 
*=Sillca  GS*6,  alumina  19'6,  soda  11-8=100.  A  small  part  of  the  soda  is  replaced  usuallj,  if  soi 
always,  by  potash,  and  also  by  lime.    Bat  these  differenoes  are  not  externally  apparent 

Var.  1.  OrdtiMxry.  (a)  In  crystals  or  deavable  massive.  The  angles  yary  somewhat,  espedsCr 
for  plane  /' ;  I^^—Vl1''  15',  G.  Rose;  \1V  46',  Marignoc  and  Descloizeaux,  aa  mean  of  macj 
measurements  of  St  Gothard  crystals ;  0  A  /'= 1 1 S"*  5',  Rose ;  1 14"  62',  M.  and  D.  (6)  ^t^ntemf . 
similar  to  aventurlno  oligoclase  and  orthoclase.  (c)  MoofmBifmt ;  similar  to  moonstone  under  oli^ 
clase  and  orthoclase.  PerisUsrUe  is  a  whitish  adularia-like  albite,  slightly  iridesoent,  having  0.= 
2*626 ;  named  from  ntptvrtpa^  pigeon^  the  colors  resembling  somewhat  those  of  the  neck  of  a  pig^s* 
d)  Periciine  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  Siis,  3i& 

1=2*641 ;  /A/'=120''  37',  Breith. ;  from  the  chloritic  schists  of  the  Alps. 

(«)  EypoaeUriie  is  blackish-green,  from  Arendal ;  H.=:5-5 ;  G.= 2*63— 2*66;  it  contains,  accord- 
ing to  Rammelsberg,  6  p.  c.  of  pyroxene.  Hermann  figures  (J.  pr.  Ch.,  xlvi.  396)act7Btal  hATinc 
the  planes  and  nearly  the  form  of  f  302.  Named  from  *orrf,  under^  vrXiiptf^,  hard,  with  reference  to 
the  inferior  hardness. 

(/)  Lamellar ;  eleav^andUe;  a  white  kind  found  at  Chesterfield,  Mass.,  and  named  alter  Dr.  F 
Cleaveland,  the  mineralogist 

2.  Oompaet;  oOritiefMU;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddiah-gnj  » 
xlor,  and  very  tough.    H. = 6*5 — 7  '5 ;  G.  =  2*6 — 2*65.    See  also  under  Ouooclasi. 

Analyses;  I,  G.  Rose  (Gilb.  Ann.,  Ixxiil  178)  ;  2,  Tengstr5m  (Ann.  Phil,  1824);  3,  StroocT^r 
'XJntersuch.,  300);  4,  Laurent  (Ann.  Ch.  Phys.,  Ix.);  5,  Thaulow  (Pogg.,  xliL  571);  6,  Brooki 
iPOgg,  IxL  892);  7,  Abich  (B.  H.  Ztg.,  i.):  8,  Erdmann  (Jahresb.,  xxL  192);  9,  Abich  (Poeg.,  li. 
526);  10,  C.  G.  Gmelin  (Pogg.,  viL  79);  11,  Kersten  (Jahrb.  Min.  1845,  648);  12,  Diday  (Crrft 
from  melaphyre  of  Agay,  Ann.  d.  M.,  V.  iu  1S4,  193);  IS,  Rammelsberg  (Pogg.,  Ixxix.  305 1;  U 
Lohmeyer  (Pogg.,  Ld.  890) ;  15,  Desclabissao  (Za  G.,  x  207);  16,  Scheidtauer  (Pogg..  Ixl  39S ; 
17,  Ricbtor(Pogg.,  Ixxxix.  17);  1 8,  Rube  (Za  G.,  xiv.  49) ;  19,  Redtenbadier  (Fogg.,  liL4^)}^ 
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il.  Brush  ai^d  Weld  (Am.  J.  6cl,  11  vUi  390) ;  22,  T.  S.  Hunt  (FhiL  Mag.,  IV.  l  222,  Am.  J.  Sou, 
a.  zii.  212);  23,  F.  A.  Genih  (Am.  J.  Sd.,  U.  zzviii  249);  24,  E.  H.  Twining  (Am.  J.  SoL,  U 
351);  25,  26,  Boje  k  Booth  (Proc.  Am.  PhiL  Soc.,  ii.  19u): 


Arendal 
Finland 
Cheaterfleld 


fi 


I. 
2. 
3. 
4. 

5.  St  Ooihard,  crysL 

6.  St  Gothard,  while 

7.  Miask,  cryaL 

8.  Breyig 

9.  Pantellaria 

10.  ZobUU 

11.  Marienbad 

12.  ABnie,  crysL 

13.  Hypoideriie 


Si 

68-46 
67-99 
70-68 
68-4 
69-00 
67-89 
[68-46] 
69-11 
68-23 
67-94 
68*70 
67-0 
67*62 


14.  Schreibershau,  19.  (1)68-76 


15.  Oberhalbatein 

16.  Snamm 

17.  "       OUfite 
J  8.  Drehfeld,  vt. 

19.  Pennsjlvania 

20.  UnioDYille,  Pa. 

21.  »* 

22.  Periskriie 
28.  OBlayeraa  Ga 

24.  Uoriah,  N.  Y^  gnk, 

25.  Wilmington,  Pa. 
26. 


(i 


68*50 
66*11 
66-88 
66-99 
(t)  67-20 
66*66 
66-86 
66-80 
68-39 
67-01 
67*72 
66*46 


£1 

19-30 

19-61 

19-80 

20*8 

19-43 

19-24 

18-71 

19*84 

18*30 

18-93 

17*92 

19-2 

16-59 

18-79 

18-11 

18-96 

19  90 

18-40 

19-64 

20-79 

21-89 

21-80 

19-65 

19-42 

20-54 

20-74 


0-28 
0-70 
0-11 
0-1 


0-27 

0-62 

l-Ol 

0-48 

0-72 

OS 

230 

0-5^ 

0-84 
0-39 
0-76* 


&g     Ca 


0-80 
0-41 
0-96 


0-61 

0*18 

tr. 

0*51 


1-8 

1*46 

0-09 

0-66 

016 

0*39 

0*21 

0-81 

0*52 

0-48 

0-20 


0-34 

0«54   074 
Aa  Impurity,  or  mainly  w. 


]^a    a 

0*68  [11 -27]    — 

0*66  11*12    

9*06    — 
10*6      — 
11*47     — 
6*23 
11-24 
10*98 
7-99 
9-99 
11-01 
7-2 
10-24 
10-90 
0-56[12-17] 
3-72     9-24 
10-18 
12-10 
9*91 
9-36      : 

8-78     , 

700  0-58, 

10-97  (r., 

11-47  0*25, 

10-66  0*16: 

9*98  1*80: 


0-2S 
0*2 
0-20 
081 
0-50 
tr, 
1*26 
0-15 
0-24 
1-2 
0-85 
0-51 


1-56 
0-90 
1-44 
2*05 
1-79 
2-62 
0-47 
0-39 
0-78 
0*71 


6-77: 

0-65, 

0-66, 

2*53: 

2-41, 

1-18: 

2*2= 

0-61 

1-21 


0-67  = 

0-74 
1-67 


-.=:100  G.  Boae. 
=100-08  Tengetrom. 
=99*88  Stromejer. 
=  100  Laurent 
=  10010Thaulow. 

=100-65  Brooks. 

An  ^.=100  Abich. 

llln  <r.= 100*70  Erdmann. 

=99-83  Abich. 

ign.  0-36=100"26  GmeUn. 

=99*77  Keraten. 

98*9  Didaj. 

=98-8  Rammelsberg. 

=100-79  Lohmejrer. 

=100  Desdabissaa 
99-10  Scheidtauer. 

Sn  0-20,  ]Q[  0-25=99-65  & 

=10010  Rube. 

=  100*07  Bedtenbacher. 

=99*42  Brush. 

fi  0*48=100*27  Weld. 

ign.  0-6=99*80  Hunt 

ign.  0*21=10010  Genth. 

ign.  0*24=99-73  Twining. 

=  100*19  B.  ft  B. 

=99-97  B.  k  B. 


In  anal  1,  G.=2*61;  T,  G.=2-624;  9,  G.=2*595;  11,  G.=2*612:  12,  G.=2*478j  18,  G.= 
2-63;  14,  G.=2-624;  IB,  G.=2*61;  20,  G.=2*619;  24,  G. =2-633  Brush. 

The  kyposelerile  (anal.  IS)  afforded  Hermann  (L  c)  Si  56*43,  ^1  21-7o,  Fe  0*75,  ftn  0*39,  Ce,  La 
2*00,  Ca  4*83,  Ag  3*39,  &  2*65,  ^a  5*79=99*80,  giving  the  abnormal  and  improbable  0.  ratio 
1:2:6,  which  Rammelsberg's  later  analysis  appears  to  show  to  be  incorrect,  or  the  oomposition 
of  an  altered  form  f>f  it    Its  inferior  hardness  would  indicate  alteration. 

The  albite  firom  Pennsylvania,  analyzed  by  Bedtenbacher  (anal  19),  is  called  oliffod<ue<UbiU  by 
Scheerer ;  it  gives  the  0.  ratio  1*1  :  8  :  1 1*7.  He  applies  the  same  name  to  the  bnarum  feldspar 
analyzed  by  Bichter,  which  he  sajs  has  the  external  form  of  scapolite,  and  G.=2'S9;  oxygen 
ratio  1:3:  11*3.  It  is  the  olafik.  That  of  Snarum,  analyzed  by  Scheidtauer,  was  in  snow-white 
crystals,  and  gaTO  1-2  :  3  :  11  8;  it  holds  an  excess  of  protoxyds,  owing  to  the  lime  present, 
which  may  be  a  result  of  alteration. 

Felsite  or  compact  feldspar  has  usually  some  free  silica  difgeminated  through  it  The  follow- 
ing are  analyses  of  some  kinds,  either  aOnte-felaUe  or  oUgoclast-fdaite.  The  presence  of  lime  is  in 
favor  of  the  latter.  Adinole  is  probably  albitio;  it  is  reddish,  from  Sala,  Sweden.  Amausite  Get' 
hard  has  been  considered  as  oligodase  in  base ;  the  name  was  given  to  a  granulite  (Weissstein) 
of  Kamiest  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  (^nth,  ia 
in  the  Am.  J.  Sd.,  IL  xxviii  249 : 

& 

— =99*3  Berthier. 
0-32=99*20  Schnedermann. 
1-71,  Un  tr.,  ign.  1-20=99*46  G 
008,  ^  0-26  Svanberg. 
0-35,  £[  0-21  Svanberg. 
016,  fi  1-12. 
See  under  Obteoclabb  for  other  felsites. 

Pyr.,  etc.— B.B.  ftises  at  4  to  a  colorless  or  white  glass,  Impartmg  an  intense  yellow  to  tha 
■■"»•    Not  acted  upon  by  acids. 
Obs^— Albite  is  a  constituent  of  several  rocks.    With  hornblende  it  oonstitutes  dioryk  or 


§i 

£1 

9e 

fig 

Oa 

iSTa 

1.  Sala,  AdtnoZe 

79*5 

12-2 

0*6 

1*1 

6*0 

2.  Lehrbach 

71-60 

14-75 

1-41 

tr. 

1-06 

10-06 

3.  X.  OBTotina,  ffray 

60-29 

19-66 

4-63 

0-23 

1-83 

9-90 

4.  Pehrberg 

77-93 

13-19 

0*59 

0*22 

l*2*i 

6*93 

5.        " 

74-96 

11-78 

1*60 

1*82 

0-60 

6*49 

8.  AmaHsiia 

75-83 

11-37 

0*91 

1-30 

6-20 
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greenstone.  It  oocurs  with  orthodase  in  some  granite,  as  in  that  of  Poropej  s  JiMIlar,  and  in  sntt 
cases  IS  usnally  distinguishable  by  its  greater  whiteness.  It  is  common  also  in  gneiss,  and  soe:^- 
times  in  the  crystalline  schists.  Veins  of  albitic  granite  are  often  repositories  of  the  rarer  granitp 
minerals  and  of  fine  crystallizations  of  gems,  including  beryl,  tourmaline,  allanite,  oolumbite,  ec 
It  occurs  also  m  some  trachyte,  as  that  of  Montagna,  Island  of  Pantellaria;  in  phonoUtey  at  Jm^ 
gaf  jail,  Iceland ;  in  granular  limestone  in  disseminated  crystals,  as  near  Modane  in  Savoy. 

In  the  compact  condition,  felsite,  it  constitutes  the  base  of  aBrite  porphyry^  a  rock  somefilma 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  albite;  also  the  same  of. some  spHyie,  as  at 
Frejus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  lime,  the  base  of  which,  a^ 
cording  to  Diriay,  is  70  p.  c.  albite ;  also  of  some  grantUyle  or  weisastein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arendal; 
with  eudialyte  and  hornblende  in  Greenland. 

In  the  United  States,  in  ifatne,  at  Paris,  with  red  and  blue  tourmalines.  In  Jfow.,  at  Chester 
field,  with  the  same  minerals,  in  lamellar  masses  (deavelanditeX  slightly  bluish,  also  fibae  granular, 
and  rarely  in  small  crystals ;  at  Goshen.  In  Kew  Hamp.^  at  Acwoith  and  Alstead.  In  Coim^  st 
Haddam,  with  chrysoberyl,  beryl,  oolumbite,  and  black  tourmaline ;  at  the  Middletown  feldspar 
quarry,  in  fine  transparent  or  translucent  crystals  (fig.  305);  at  Monroe,  a  fine  granular  rarie^ 
containing  beryL  In  N.  Tork^  at  Granville,  Washington  Co.,  white  transparent  crystals  ;  at  Mon^ 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  awl  resembling  green  diallage.  In  P<aaLj  ft 
Unionville,  Delaware  Co.,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anals.  20  and  2I> 
having  the  hardness  of  quartz  (7 — 7*25).  It  had  been  taken  for  indianite.  A  similar  varietf, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  Ccdi/omiOf  Calaveras  Co^  ^vrith  natiTc 
gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  SuflSeld  silver  mine,  near  L.  Massawippi,  K.  EL  of  Lb  Hem- 
phremagog. 

The  name  Albite  is  derived  from  cUbus,  white,  in  allusion  to  its  color,  and  was  given  the  specie 
by  Gahn  and  Berzelius  in  1814. 

For  recent  observations  on  cryst,  Desd  Min.,  L  317;  Hessenberg,  Min.  Not,  No.  1^  iL,  ^m 
G.  Bose,  Pogg.,  czzv.  457,  cxxix.  1.  Figs.  307-309,  are  from  Rose's  papers.  The  twin  form  of 
fig.  804  occurs  at  Middletown,  Ct 

For  AUered  forms  and  Artificial  aSnie^  see  under  0bthogla6B. 

Ztgaditb  BretiK  (Pogg.,  Ixix.  441).  Zygadite,  according  to  Desdoizeaux  (Min.  i  826),  is  prob- 
ably albite.  Occurs  in  thin  tables,  which  are  twins,  appearing  like  the  twin  crystals  of  Boo- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  like  albite.  Color  yeUow* 
ish-white,  to  reddish.  G.=2'511 — 2*512.  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  lithia,  and  no  water.  Found  with  milky  quartz,  stilbite,  and  blende,  in 
fissures  in  argillyte,  at  Andreasberg  in  the  Barz.  It  was  named  from  ivyainv,  in  pain^  or 
twinned. 


316,  ORTHOOLASS.  Silex  ex  eo  ictu  ferri  facile  ignis  elidtur— ex  cubis  aliisqae  figoni 
intersectis  oonstans,  Agric,^  Fobs.,  814^  1646.  Felt*Spat,  Spatiun  pyrimachum  (tab.  album,  od- 
ereum,  mbrumX  WaXL^  Min.,  65,  1747.  Faltspat,  Spatum  scintillans,  OronsL^  60,  1758.  FeJd- 
spath  Germ.,  Dr.  Feldspar  Engl.  Felspar  bad  orthogr,  Feldstein  HausnUf  Handb.,  538, 
1818,  Ortbose  R,  Tr.,  iv.  1801,  in^ndex  alone,  p.  394,  4to  edition.  Adular  BreiOL,  Char.,  35» 
1820.    [In  the  preceding,  the  whole  group  of  feldspars  is  included  in  the  one  species.] 

Feldspath  (Albite  excluded)  Ben.,  1815,  N.  Syst  Min.,  1819.  Feldspath  (Albite,  Labradorite, 
and  Anorthite  exd.)  G.  Base,  GUb.  Ann.,  Ixxiil  178,  1828.  Orthoklas  (id.  excl)  ^eWu  Gbtf., 
1823;  (id. -f  OUgoklas  excl.)  BreiOu,  Pogg.,  viiL  79,  1826.  Potash-feldspar.  Ealifeldspath 
Germ, 

Var.  ifUrod.  as  ep,  Adulaire  Pint,  Mem.  Feldsp.,  Milan,  1783 ;  Adular  Germ, ;  Adulaiii 
Engl;  Feldspath  nacr^J7.;  Mondstein  var.  Feldspath,  Wem.,  Ueb.  Cronst,  1780;  id.=Ado- 
laria  TTem.,  Bergm.  J.,  375,  1789;  Moonstone.  Sanidin  Nose,  N5ggerath  Min.  Stud.  Get 
Niederrhein,  1808 ;  Glasiger  Feldspath  Klapr^  Beitr.,  1 15, 1795,  and  others.  Necronite  SaydOi 
Am.  J.  ScL,  L  306,  1819.  P'^gmatolith  Breiih.,  Char.,  1823,  1832.  Murchisonite  W.  PhO^ 
PhiL  Mag.,  IL  L  448,  1827.  ByakolUh  G.  Base,  Pogg.,  xv.  193,  1829,  xxviii  143,  1833;  Bhy* 
aooUte.  YalencUnit,  MikroJclin  BreiiK,  Schw.  J.,  Ix.  322,  824,  1830.  Erythrite,  Perthite,  Thtm^. 
PhiL  Mag.,  xxil  188,  189,  1843.  Loxoklas  Breith,,  Pogg.,  Ixvil  419;  Loxoclaso.  Chesteriik 
^Sm;  This  Ifin.,  678,  1860.    Felsit  von  Marienberg  BreOh.,  Pogg.,  Ixviu  421,  HandU,  9Xi 
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t841=PusdcmtAnlL,  B.  H.  Ztg^  nr.  RS,  IBBA.  Felsit  toq  Muiaa  ill,  Handb.,  eS8=Ua]dui 
idL,  ib,  39,  Oottait <&,!)).  Weiuigit  JmweA,  J»brb  Min^  1S63, 396.  lAaur-fVddspkthKJAmiewfc, 
Bull.  Nat  IfoBOOT,  zzz.  SSG,  1S57. 

Hi]IefliIltl^  FetrosUoz,  l^pia  C«Rieiu,  pt,  OmuL,  Ufn^  Si,  11GB.  Felsite.  I^elite  (fr 
^eatmaimlBDd)  Clor^  *""  PUl.,  1SI8. 

Monoclinic.  0=63°  53',  /A  7=118''  48',  O  M-i=163°  28' ;  o  :  S  :  e= 
)-844 ;  1 : 1-5183.  Observed  planes :  O ;  vertical,  /,  t-i,  i-i,  t-i ;  cHnodomee, 
[-?,  2-i,  6-i  ;  hemidomes,  i-i,  |-t,  3-*,  1-i,  *-»,  f-i,  2-»,  -2-i ;  hemioctahedra], 
h  1,  2,  -1,  -2  ;  3-t,  4-i,  -4-i  ;  }-8. 


0  ^  1^=145°  4T' 
0  A  l-i=129  41 
0Afi=116  33 
0  A  M=99  38 
0  A  -^=139 
0a«=:116  7 
OAi=150  52 
0  A  1=124  42 


0  A  -1=146°  W 
0  A  2=98  4 
0  A  i-l=T7  31 
O  A  J4=161  36 
0  A  2.i=13«  8 
C  A»-i=90 
0  A  7=67  44 
t-l  A  i-i=90 


i^  A  i.i=150''  35' 
«  A  4-!=142  25 
«A-4-i=130  60 
«  A  3-1=146  40 
7A2.i=134  19 
7a  1-«=110  40 
1  A  1=126  14 
-1  A -1=142  40 


Cleavage ;  0  perfect ;  A  less  distinct ;  i4  faint ;  also  imperfect  in  the 
direction  of  one  of  the  faces  7.    Twins :    1.   Composition-face  w,  axis 


354  OXYOEHT  OOHPOT7ND8. 

of  revolution  normal  to  ^,  the  forms  not  showing  the  composition 
externally,  except  sometimes  by  sutures.  2.  C.-face  t4,  axis  of  rer 
olution  vertical,  producing,  with  the  form  in  f.  310,  the  twins  f.  31i 
316,  which  are  right-  or  left-handed,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved ;  with  the  form  in  f.  311,  the  planes  1- 
and  0  nearly  coincide  in  the  twin.  3.  C.-face  2-i,  as  in  f.  321,  in  whicJ 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  t-t,  and  is  nearir 
square,  because  0  A  i-l=90%  and  O  A  24=135°  3' ;  /  A  I^Xm""  28' ;  ak 
the  same  in  a  twin  of  4  crystals,  f.  317,  each  side  of  the  prism  then  an  (J\ 
same  in  a  twin  of  3  crystals,  one  of  the  four  being  absent,  and  that  side  oi 
the  prism  made  up  of  the  planes  i\  tri ;  again  the  twin  of  4  crystaL^ 
takes,  by  cross-interpenetration  of  each,  the  form  in  f.  322,  consisting  af»- 
parently  of  8  crystals,  or  four  twins  of  the  kind  in  f.  321 ;  /a  7==169  2^ , 
as  above.     4.  C.-face  (?,  f.  316. 

Often  massive,  granular ;  sometimes  lamellar.    Also  compact  orvDto-crvB- 
talline,  and  sometimes  flint-like  or  jasper-like. 

Il.=z6-'6'5.  G.=2-44— 2-62,  mostly  2-5— 2-6.  Lustre  vitreous;  on 
cleavage-surface  sometimes  pearly.  Color  white,  gray,  flesh-red,  common  ; 
greenish- white,  bright  green.  Streak  uncolored.  Transparent  to  tran?- 
lucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodiaffonal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal ;  inclined  at  18°  C,  in 
adularia,  according  to  Angstrom,  4°  6'  to  the  clinodiagonal,  and  112°  Vto 
edge  ///;  and  according  to  Descloizeaux,  at  22°  C.  these  angles  are  5^  IS 
and  110°  49'  for  the  red  rays  ;  angle  of  divergence  in  adularia  of  St.  Gothar^i 
112°  to  123° ;  in  transparent  from  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Oomp.,  Var.— O.  ratio  1  :  3  :  12;  (Jlt"+f  3fcl)»§i"+6Si;  or  else  with  half  the  excew  of  silia 
basic; =SUica  64*6,  alumina  18*5,  potash  16*9=100;  with  soda  Bometimes  replacing  partofthj 
potash.    The  orthoclase  of  Carlsbad  contains  robidiura. 

The  varioties  depend  mainly  on  stracture,  variations  in  angles,  the  presence  of  soda,  and  tbe 
presence  of  impurities. 

The  amount  of  soda  detected  by  analyses  Taries  greatly,  the  ratio  to  the  potash  being  froo 
1  :  100  to  1  :  |.  But  recent  chemical  investigations  have  shown,  what  Breithaupt  indicated  froo 
ocular  examination  in  1861,  that  some  of  the  sodiferous  varieties  owe  the  soda  to  a  crystalliaf 
combination  of  the  orthoclase  with  albite.  The  perihiie  (see  beyond)  has  thus  been  found  to  ooor 
slst  of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  othe; 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  ^led  chesierlitey  which  are  to  all  appearance  regular  and  undi^ 
fcortod  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121*  to  127"*,  according  to  the 
author^s  measurements ;  and  other  angles  make  the  form  tridinic,  0  Al  and  0  a  J'  somctimi^ 
differing  b"",  one  being  110**  and  the  other  115°;  while  twins  compounded  parallel  to  the  c!i30> 
diagonal  section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  btfcv 
that  the  form  is  not  tridinic  (although  so  made  by  Breithaupt,  who  refers  the  species  (R  H.  2t^ 
xviL  1 )  to  albite).  The  crystallization  is  normally  monodinic,  and  the  variations  are  simply  in^S* 
ularities.    There  are  also  large  optical  variations  in  orthoclase,  on  which  see  Dead.  Min.,  I  ^>^- 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  sf?^ 
out  of  the  species  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  spodflc  angles  b»^ 
uniformly  the  same  specific  chemical  composition,  and  fhrther,  that  kinds  having  the  same  speciiifi 
chemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  vigi^ 
such  species  cannot  properly  be  recognized  as  distinct  The  varieties  that  have  been  naxoed  ire 
the  following: 

Var.  I.  Oi'dinary.  In  crystals,  or  deavable  massive,  (a)  Adularia,  Transparent,  deanble. 
usually  with  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labndori^ 
though  paler  in  shadn.  MoonsUme  (HeoatoUte  DdameOi,^  T.  T.,  ii.  201,  fir.  'ar<rii,  Ae  moM)  beioogs  a 
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part  bore,  the  rest  being  albite  and  oHgodaee.  VdteneianUef  from  the  eilver  mine  of  Yalenciona 
Mexico,  la  adolaria.    Breithanpt  flnda  for  ordinaiy  ortbodaae  (whicb  he  oaUa  pegmatoUte)  6.  =3 

2  639— 2-578  (R  H.  Ztg.,  XX7.  38).  Kokscharof  obtained  (Min.  Buaal,  t.  115)  from  crystals  from 
the  Griaona,  Switzerland,  for  /A  /=1 18"  48'  20" ;  0  A  j;  acate,=67'  45'  50  "-.47' ;  0  A  i;  obtuse, 
=112' 12' 20"— 14' 10";  O  A  l-i=129' 82'.  For  crystals  from  Zillerthal, /A /=  US'*  45f- 60' 
(mean,  118'  47'  21");  Oa/,  acute,=67°  47'  20 '-50'  (mean,  67**  47'  88");  0  A  J,  obtuse,=r 
112'  10'  20"— 13'  (mean,  112'  12'  57");  0  A  l-t=129'  43'  10"-50'  (mean,  129'  42'  88").  He 
g;iTea  as  the  oalcnlated  resolta  for  adolaria,  /a  7=116°  47'  and  61'  18' ;  0  A  7=67'  47'  20"  and 
n2M2'40";    OAl-i=129'43' 26";   0  A  2^=135"  8' 39 ';   0(0  A  1-0=63' 56' 46  ". 

(5)  SunsUma,  or  aivenkirinefBldtpar  (Heliolifee  DeiameOi^  T.  T.,  ii.  200).  In  part  orthodase;  rest 
albite  or  oligodaso  (q.  v.). 

(c)  NieeronOt.  A  etoftvable  feldspar,  fetid  in  odor  when  strudc.  The  original  was  fonnd  by 
Hayden  near  the  York  and  lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitiah  or  bluiah  in  color.    Named  from  m*^;,  a  corpse, 

(d)  Amaatonatane.    Bright  verdigris-green,  and  deayable. 

(e)  Erythrite,     Flesh-red,  from  amygdaloid,  near  KUpatrick.    Made  out  by  Thomson  to  contain 

3  p.  a  of  magnesia.    Nameid  fW>m  if»i»M(|  red. 

if)  Sanidm  of  Nose,  or  glassy  feidapar,  including  much  of  the  I»'8parf  part  of  which  is  anorthita 

Occurs  in  transparent  glassy  crystals,  mostly  tabular  (whence  the  name  from  tf«»ir,  a  board)  in 

laya,  pumice,  trachyte,  phonolite,  eta    Proportion  of  soda  to  potaah  varies  from  1  :  20  to  2  :  1. 

A.  Mitscherlich  finds  in  some  kinds  0*79 — 2'33  p.  c.  of  baryta.    Jihyacoliie  is  the  same;  the  name 

was  appfied  to  glassy  crystaLs  from  Mt.  Somma  (fiisspath  Wem,),    Rose  has  since  observed  (Kryst 

(Th.  Mm.,  88)  that  the  specimen  he  analyzed  (Pogg.,  xxmL  143)  probably  contained  some  mixed 

nephelite,  and  that  the  mineral  ia  ort/ioclase.  Named  from  pva^j  sirwm  (lava  stream),  and  Ai0of,  gUme. 

Ig)  ChlaUrlUA,     In  white  ciystals,  smooth,  but  feebly  lustrous,  implanted  on  dolomite  in  (Jhea- 

ter  Oo^  Penn^  and  having  the  variations  in  it3  angles  above  stated.    It  contains  but  little  soda. 

Twins  occur  with  composition  parallel  to  O,-  and  also  parallel  to  both  0  and  i-t,  the  latter  appar* 

ent  by  the  meeting  of  stris  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  w. 

Crystala  vary  from  a  line  in  breadth  to  1^  in.    G.= 2*531  Silliman.     Emi's  analysis  (This  Min.,  8d 

edit,  lb50,  678)  is  erroneous,  and  therefore  not  cited  here. 

(A)  ificfoeUfl.     Usually  iu'deavable  masses,  whitiah,  grayish,  or  reddish,  and  opalescent    The 
original  was  from  tiie  zircon-syenite  of  Fredoricksvam  and  Laurvig  and  Brevig,  Norway.    Brei- 
tbaupi  made  the  angle  between  the  two  cleavage  planes  90'  22'— 90'  23',  instead  of  90' ;  and 
hence  derived  the  name,  from  m<«^(i  UtO^  and  9Xiin.>^  Jindme,    The  analysis  (No.  55)  gives  for  the 
ratio  of  Na  to  R  8  :  2.    But  Breithaupt  has  since  referred  to  microclin  the  feldspar  of  Arendal, 
which  afforded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  22).    He  also  refers 
here  a  feldspar  from  Eangerdluarsuk,  (Greenland  (anaL  64),  which  is  near  ^e  first-mentioned  in 
composition,  and  gave  the  angles  OAi-i=90'  22',  0  A  7=112'  9',  0A7'=ll;r  10',  0  a  l-i= 
129-  34',  iri  A  7'=119'  13'  7  A  7=119'  4',  7a  i-i=121'  43' ;  also  the  feldspar  of  the  micaceous 
rock  (called  MiaseyU)  of  Miask  (Urals),  which  has  Na  :  K=  1  :  1,  with  an  excess  of  silica,  accord- 
ing to  an  unsatisfactory  analysis ;  also  a  Bodenmais  feldspar  of  gray  and  greenish  colors,  with  Q. 
=2*575^2*594,  but  he  suggests  that  Kerndt's  analysis  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  oUgodase,  the  two  occurring  together ;  while  Potyka  found  &at  the  green  variety 
(anal  25)  contained  little  soda.    Potyka  also  states  that  the  actual  form  was  tridinic,  and  that 
the  deavage  fuoe  had  the  usual  ntrue  of  triclinic  feldspars;  but  Kenngott  observes  (Ueb.,  1861, 
73)  that  he  did  not  find  the  striae  on  a  Bodenmais  specimen,  and  H.  Fischer  none  on  the  feldspar 
of  the  zircon-syenite.    Other  loa  reported  by  him  are:  Lewis  Co.,  N.  Y.,  with  black  pyroxene; 
Baveno  in  Italy ;  Lomnitz  and  Fischbach  in  Silesia,  of  red  color ;  Scholtzenberg  and  Kunersdorf, 
Silesia;  Olbem-hau  m  Silesia,  grayish-white,  G.=2*593 ;  Sforzella  m  Predazzo,  white,  a.=2'596 ; 
syemte  of  the  Plauen-Orund,  near  Dresden — an  extension  of  its  distribution  which  must  make 
it  easy  to  test  the  value  of  Its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microclin  is  probably  mouodinic.  Descloi- 
cea^ix,  after  optical  investigations  (Min.,  i.  341),  refers  it  to  orthodase.  It  is  to  be  observed  that 
these  angles  were  obtained  from  kinds  having  litUe  soda  as  well  as  others  having  much.  More* 
over,  loxodase,  in  which  the  amount  of  soda  is  still  larger,  is  monodinia 

\i)  iMBodase,  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  in  lustre,  often 
large,  feebly  shinmg,  lengthened  usually  in  the  direction  of  the  dinoiiagonal.  0  A  7=112^  80', 
0'\  /'=H2'»  60',  7a  7'=120'  20',  O  A  i-i  (deavage  angle)=90^  Breith.  G.=2-6-2-62,  Plattner. 
The  analyses  find  much  more  soda  than  potash,  the  ratio  being  about  3:1,  but  how  far  this  is 
di4e  to  mixture  with  albite  lias  not  been  ascertained.  From  Hammond,  St.  Lawrence  Ca,  N.  Y. 
Mined  from  Xo^vi,  transverse^  and  cAaoi,  7  cleave^  under  the  idea  that  the  crystals  are  peculiar  is 
having  cleavage  parallel  to  the  orthodiagonal  section. 

( J)  Breithaupt  has  added  still  other  names.  His  FaradoxUe,  from  tin  mines  near  Marienberg,  eta, 
»as  (L  c.)  iA7  =  U9^  0';  7Ai-i  =  l20®  40,  7A»-4  =  r20''  20';  H.=5i-6;  G.  =  2*440 -2-456; 
«»ioT  flesh-red.    Ck)ntains  potash  as  the  alkaU,  with  UtUe  or  no  soda.    (A)  His  CottaiU  is  the 
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gnyiflh-white  orthodase  in  twins  from  granite  in  Oarlsbad,  Bohemia,  drde  of  Elbogen ;  b>  hj 
triala  it  has  G.=2'6091— 2*6098,  H.=6— 6i,  and  I^^  about  120**;  and  bj  BoBsder's  analrsi 
(B.  H.  Ztg.,  zxv.  39)  it  contains  8  p.  c.  of  soda  to  6  of  potash.  But  Bedner  and  Bulk  have  foizr: 
(anal  14,  15)  that  it  is  an  ordinary  potash-feldspar  with  over  14  p.  a  of  potash,  and  haa  G.=*i^f 
—2-578.  (2)  His  iftf/don  is  from  Mulda  near  Freiberg ;  it  is  stated  to  have /A t-<= lit*,  T  m 
=  116'*,  Oa/=116''-116K,  OA/=in';  G.=2-54-2-66.  Moll's  analysis  (Na  12)  shows  thai 
it  is  common  orthodase,  although  irregular  in  its  angles. 

(m)  Laxurfeldapar  (Lasurfeldspath),  a  feldspar  having  H.=6,  and  G.=2*597,  and  tfae  cjesv; 
of  orthodase,  found  near  Lake  Baikal  with  lapis  lazulL 

(n)  ParOiite.  A  flesh-red  aventurine  feldspar,  consisting  of  interlaminated  albito  and  orth 
daJse,  as  shown  beyond.    From  Perth,  Canada  East 

(o)  MurchiBonile  is  similar  flesh-red  feldspar  to  perthite,  with  gold-yellow  reflections  in  one  c- 
rection,  like  sunstone ;  and  stated  to  have  also  an  unusual  cleavage  direction  besides  the  two  o^.- 
served.  From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murchi8ontheKe<dogff*. 

Weisaiffite^  of  Jenssch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  from  th«  ciTr 
ties  of  amygdaloid  at  Weissig  near  Dresden;  G.= 2*538— 2 '546.  I.  Lea  has  named  (PktML  Ac 
Philad.,  May,  1866)  a  greenish  orthodase  from  Lenni,  Delaware  Oo.,  Pa.,  "ahnost  without  dea?- 
age,**  lenniUk ;  other  spedmens  of  the  same  locality,  pearly  and  distinctly  deavahle,  deiawank , 
and  a  dull  bluish-green  subtransparent  kind,  of  an  aventurine  character,  containing  minute  pen^ 
des  bright  and  hexagonal  (hematite  ?)  from  Blue  Hill,  2  m.  N.  of  Medta«  Pa.,  eammUA,  Tbetv 
are  announced  only  as  varieties  of  orthodase;  but  Uieir  distinctive  diaraotera  are  dc' 
such  as  to  entitle  tliem  to  special  names.  There  is  no  place  in  the  Bcience  of  Mineralogy  ftf 
names  so  given. 

2.  GoKPAOT  Obthoolasb  or  OBTHOOLASi-FEiinTB.  This  crypto-crystalline  variety  !s  ooausoE 
and  occurs  of  various  colors,  fh>m  white  and  brown  to  deep  red. 

There  are  two  kinds  (a)  the  jasper-like^  with  a  subvitreous  lustre ;  and  (5)  the  ceroMd  or  tMsz4JL«, 
with  a  waxy  lustre.  Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  dlstiDguiahed  by  the 
fusibility.  The  orthodase  differs  fVom  the  elbite  felsite  in  containing  much  more  potash  than  sodi. 
LeelUe,  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Gryphyttan,  Swedes. 

The  Swedish  name  Halleflinta  meaaB  false  flin^. 

A.  Froporiion  ofaoda  much  leas  than  (hat  of  potash;  from  -^  and  less  to  }. 

Analyses:  1,  VaL  Rose  (Scheerer^s  J.,  viil  244);  3,  DQrre  (Ramm.  Min.  Gh..  623);  S,  &  D 
Hayes  (Fogg.,  cxiiu  468):  4,  Abich  (Pogg.,  IL  528,  B.  H.  Ztg.,  Jahrg.,  19);  6,  Sdiwalbe  (Kennf 
Ueb.,  1861,  "iS);  6.  7,  Abich  (La);  8,  Plattner  (Pogg.,  xlvl  299);  9,  Brougniart  k  Malagnti  (Ann 
d.  M.,  IV.  iL  465);'  10,  Kroner  (Pogg.,  Ixvil  421);  11,  Kersten  (J.  pr.  Ghl,  xxzviul72);  12.  KoL 
(Ramm.  Min.  Oh.,  624);  18,  Jenzsch  (Pogg.,  xcv.  304);  14, 15,  Redner  and  Bulk  (Za  G.  rvixL  394;; 
16,  A.  Strong  ^Jahrb.  Min.  1867,  541);  17,  v.  Hauer  (Kenng.  IJeb.,  1856-7,  106);  18,  19,  Delessi 
(BulL  G.  Soc.,  IL  X.  568);  20,  0.  Bischof  (Bischof,  Lehrb.  GeoL,  IL  2171,  2187);  21,  H.  Bi»«« 
(Geol  Beschr.  Baden,  1861);  22,  Jevreinof  (Pogg.,  xlvil  196);  28,  Schultz  (Ramm.  Min.  Ch.,  62S,; 
24,  Jenzsch  (Jahrb.  Min.  1865,  8u0);  25,  J.  Potyka  (Pogg.,  cviii.  363);  26-30,  Ricbter  (Z&.  ix. 
ziv.  49,  53);  81,  Haughton  (Rep.  Brit.  Assoa,  1863,  55,  Q.  J.  G.,  xx.  269);  82,  Id.  (PhiL  Mag.,  ir 
xxxii.  221);  33-85,  G.  W.  G.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  36,  87,  Lasdi  (v.  Dechen,  G. 
Beschr.  Siebengeb.,  Verb.  pr.  Rhelnl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Gh.,  Izviil  9S): 
40,  Rammelsberg(Min.Oh.,  1003);  41,  F.  A.  Qenth  (Keller  ft  Tied.,  iiL  486);  42,  Smith  ft  Brush 
(Am.  J.  ScL,  IL  xvi  42) ;  43,  44,  J.  D.  Whitney  (Am.  J.  Sd.,  II.  xv.  440,  xxviil  16);  45,  46^  Boje 
ft  Booth  (Proc.  Am.  PhiL  Soc.  Philad.,  ii.  53,  Jahrb.  Min.,  1845) ;  47.  T.  a  Hunt  (Rep.  (>.  Can.,  1^63, 
474);  48  Smith  ft  Brush  (Am.  J.  ScL,  IL  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvL  70). 

B.  FroporUon  ofaoda  to  potash  between  | :  1  and  2:1. 

50,  51,  G.  Gmelin  (Pogg.,  Izxxi  818);  52,  53,  Scheerer  (Pogg.,  cviii  426);  54,  65,  Utendorfcf 
(Breith.  B.  H.  Ztg.,  1858,  No.  6,  xviL  1 1) ;  56,  Kemdt  (B.  H.  Ztg.,  xviL  11) ;  57,  Rube  (Za  On  ^^' 
53);  58,  T.  S.  Hunt  (PhiL  Mag.,  IV.  L  822,  Am.  J.  ScL,  IL  xiL  212);  59,  0.  W.  a  Fuchs  (Jthrtx 
Min.,  1862,  789);  60,  HeSter  ft  Joy  (Ramm.  Min.  Gh.,  626);  61,  G.  Bischof  (Lehrb.  GeoL  L  c); 
62,  Abich  Q.  a);  63,  G.  Rose  (Pogg.,  xxvuL  143);  64,  65,  Lewinstein  (L  a);  66,  Sdmabel (Rama. 
Min.  Ch.,  626);  67,  68,  G.  Bischof  (L  a);  69,  v.  Rath  (ZS.  G,  xiL  44);  70-73,  T.  a  Hnnt  (fief 
G.  Gan.,  1863,  476). 

G  I^roportion  ofaoda  to  potaah  over  2  :  1. 

74,  75,  Smith  ft  Brush  (Am.  J.  ScL,  IL  xvL  43) ;  76,  Plattner  (Pogg.,  Ixvii  419);  77,  F  Bud 
burger  (Geol,  Beschr.  Baden,  Garlsmhe,  1861,  48);  78,  Delesse  (Ann.  Gh.  Phys.,  m.  zzr.): 

A.  Proportion  of  soda  much  less  than  that  of  potash;  from  ^  and  less  to  }. 

Si        Si       9e      ttg     Ca      i^a       ti       ign. 


1.  Lomniti  Slesia          66-75 

17-60     1-76     1-25      1200     - 

— =98-25  Bosa 

2.       "           •*               67-01 

8-60     0-86     0-19     0-56     2*01     11-41      - 

— =100-63  DQira 

1.       ••           "      nft.   65-10 

20*12          2-42     12-80     - 

— =100*44  Hsjat 

i.  8t.  GoOiard,  Adiu. 
ft.  «'  Slbia 

6.  Bayeno,  green 

7.  Siberia,  Anua, 

8.  Mexioo^  Vdlene, 
i.  Ceylon,  JlixmjfoiM 
0.  Marienborg,  rdh. 

11.  FOrstenaioUeii,  Sax. 

12.  Miildai  8ax.,  bh,^. 

13.  Badeberg^  Sax^  wJk 

14.  Carlsbad,  iunni 
16.         ** 

16.  Eyff bauaer  Mta. 

17.  Brazil 

18.  Chamoani,  wA. 

19.  Yoagea,  rtffL 

20.  SchemnitB 

21.  Baden,  rdh. 

22.  Arendaly  MerocUn 

23.  "  «* 

24.  Weimgiia 

25.  Bodenmais,  ^,  ificr. 

26.  Hifflmelfahrt,  w.     (}) 

27.  aiashutie,  red 

28.  Eppendorf^  wA. 

29.  Churprinz,  rd%. 

30.  Emanuel  Erbst,  rdh. 

31.  Donegal  IreL 

32.  Greenland 

33.  Ockerthal,  «?., 

34.  Rehberg,  gnh, 

35.  Meineckeb.,  rdh, 

36.  Sutterbacfa,  Scmidin 

37.  Scharfenberg, 

38.  Perlenhardt, 

39.  BrachenfelB, 

40.  »«  "     . 

41.  Davidaon  Co,  N.  C. 

42.  ChesterlUe  (}) 

43.  Ll  Superior,  fxCi 

44.  •«       'red 

46.  Tncker*!!  Qu.,  Del,  w. 
48.  Wilmington,  Del,  g. 

47.  Argenfceuil,  Can.,  w. 

48.  Danbury,  Ot,  lo.     (}) 

49.  "      '      ' 


(I) 
(» 

Hi 


II 

M 


I7KIBIUCATES. 

»DT 

Si      21 

Fe    &g   da    JTa 

t 

sgn. 

66*69  17-97 

1-34  1*01 

18-99 

=100  Abich. 

64-62  18-60 

0-21  0*70  1-65 

16-58 

^,Ba  0-17=101-38  a 

66-72  18*67 

0-10  0*34  1*26 

14-02 

=100  Abich. 

66-82  17-89 

0-80  0-09  0*10  2*81 

18-06 

— Mn  0-19,  Ca  «r.=:99-7l 

Ah 
— =99-29  Plattner. 

66-82  17*68 

0-09 

14-80 

64-00  19-43 

0*20  0-42   

14-81 

[1-14]=100B.  <bM. 

66-43  17  03 

0*49    1-03  0-91 

18*96 

—=99-85  Kroner. 

66-62  17-61 

0-80   0D4  1*70 

12-98 

=99-66  Keraten. 

66-76  17-72 

0-82  3*66 

1206 

=100  MolL 

66-24  20-40 

0-84   0-27 

12-36 

0*52,  Li  0-71=100*88  J. 

63-02  18  28 

0-14   2-41 

15*67 

— ,  Ba  0*48=100  Bedneft 

66-23  18-26 

0-27    «r.    1*46 

14*66 

—99  87  Bulk. 

62-76  17-71 

2*87     tr.    1*60  2-08 

12-24 

1-64=100-74  Strong. 

63-84  19-24 

0*41  2*48 

12*56 

0-86=98-98  Hauer. 

66-48  19-06 

0-63  2-80 

10-62 

— =98*99  Delesse. 

64-26  19-27 

0*50  0-77  0*70  2*88 

10-58 

0-40=99-86  Deleaae. 

64-00  18-00 

0*58  0-31  0  78  0-79 

16-43 

0-64,  ^b  k  Oa  082= 100-70 

Biacbof 

66-32  19*62 

01 6  8*12 

11-66 

=99  77  Risse. 

66  76  18-81 

1-20    tr. 

1406 

=99-32  Jeyreino£ 

66-66  17  99 

1-60  1-64  18*74 

=100-32  Schultz. 

66  00  19-64 

1*61  0-19   

12-69 

0-85,  Ll  0-56=99-94  J. 

63-12  19-78  j*el-61  0*13  0  66  2-11 

12-67 

=99-87  Potyka.  ^ 

65-71   18-76 

tr.    0-25  0-86  1*06 

12-79 

0-17=99*87  Bichter. 

64-63  17-96 

1*31*  tr    0-72    ir. 

14-90 

0-46=99-57  Bichter. 

66*00  18-76 

0-82  0-l(»  0*89  0-66 

18-99 

0-22=99-87  Bichter. 

66  10  1741 

1-08  0-16  0-62  2-28 

13*21 

0-39=100-04  Bichter. 

66-21  1801 

1*37  01 8  0*98  3*87 

8*99 

0  19=99-76  Bichter. 

63-20  18*64 

0-68  0-11  2*76  0-78 

14*92 

— =101'08Haughton 

64-40  18-96 

1-04  0  14  0-45  2*85 

18*07 

=100*41  Haughton. 

66-92  18-60 

2-78 1-81  2-56 

7-88 

0-34=100-24  Fucha. 

66-63  20*62  I'el'OO  018  0*46  826 

7*95 

0-09=99*93  Fuchs. 

66*80  17-97  ^^62*91     «r.    0*62  8-67 

7*58 

0*30=99-74  Fucha. 

66*62  17-16 

1-67    2-44  0*44 

12*67 

— =100La8oh. 

67-42  16*88 

2-83  0*15  2-77  0*43 

10*66 

=100  Laach. 

66-26  17-62 

0  91  0-36  1*06  2*49 

11*79 

=99*47  Lewinstein. 

65*59  lt>*45 

1-68  0-93  0-97  2*04 

12-84 

— =100-40  Lewinstein. 

66*87  18*63 

0-39  0-96  3*42 

10-32 

0-44=99-92  Bammelsberg 

65*80  20*20 

ir.      Ir.    0*05  0*79 

14-36 

=100*69  Genth. 

64-97  17-66 

0-50  0*27  0*61  1*69 

14-02 

0*66=100-36  a&B. 

66-70          18  68         0-80  8-58 

9*67 

0*70=99*68  Whitney. 

65-46  18-26 

0-57 0  66 

15-21 

— =100*14  Whitney. 

66-24  19-02 

ir.    013  0-33  3  06 

11*94 

=99*72  B.  &  a 

66*61  17*67 

1-83  0-80  1-24  8*03 

9*81 

=99*89  B.  ft  B. 

66*76  19*40 

0-46  0*69 

13-60 

0*25=100*14  Hunt 

63-88  18-97 

0*20  0-70  3*78 

11-19 

0*40=99-12  a  A  B. 

64-26  18*80 

1^0  2*40 

12*44 

0*30=99*39  Barker. 

*  Imparity,  or  moetly  ao* 


B.  Proportion  of  soda  to  potash  between  f  :  1  and  2  : 1. 

W.  Fiederiokav'n,    Mior. 

51.  Laorvig, 

52.  Ziram-Syeniie, 

54.  Kangerdlnarsak, 

55.  Miask, 
5^.  Bodeunais, 

57.  Hartha,  Erzg.,  rdh. 

58.  Perm^     ^ ' 

W.  Badanthal,  trp.       (f) 
W.  KostenWatt,      " 


u 
I. 
II 
«« 
<l 
If 


66*18 

66'9i) 

66*03 

66-68 

66*9 

68-16 

63-66 

66-69 

66*44 

6606 

66-86 

67  09 


19-99 

19-46 

19-17 

19-63 

17*8 

20-60 

17-27 

18-44 

18*36 

20-62 

19-41 

1888 


0*63 
0*44 
0*31 
0*52 
0*6 

1-28 
1-00 
ir. 
0-43 
1-26 


2*28 
0-34 
0*24 
tr. 
087 
0-08 


0-48 
0-27 
0-20 
0*22 
0*6 

0-39 
0*86 
0*67 
0-72 
0-56 
U'86 


7-08 

6-14 

6*83 

7*11 

6-6 

4-72 

5*18 

4*28 

6*56 

5*41 

4*06 

4*51 


7*03  0-38=100*77  Gmelhu 

6*66  0*12=98*88  Gmelin. 

6*96  0*21=99*71  Scheerer. 

6*93  0-11=1 00*10  Scheerer. 

8-8  =100*6  UtendorfTor 

6-62  =  1 00  UtendorflTer. 

10-66  — f  ttn  0-16  Kemdt 

7-48  =99-36  Rube. 

6*37  0-40=99-03  Hunt 

6*96  0-19=99  86  Fuchs. 

9*32  =100  H.  &  J. 

7*58  =99*77  Blschoil 
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Si      21 


62.  Epomeo,  lachla,  Saiu  66**78 

63.  Eifel,  hnh^  '<       6680 

64.  "     ery^L 

65.  Pappelsberg, 

66.  Langenberg, 

67.  " 

68.  Itofienaii, 

69.  Lowenberg 

70.  Chambly,     Ceiu,  Son.  66-16 

71.  BroomeMtn^    "     "    6670 

72.  Shefford  Utn^  "     **    65*15 
78,  lit  Eojal,        "     »*    63-26 


II 

M 
II 
II 
II 
II 


66*50 
6603 
66-83 
68*18 
67-90 
690 


17*56 

18*81 

16-69 

17-87 

19-02 

18-38 

19-25 

19*7 

19-75 

20-80 

20-55 

2212 


9e 

0-81 
1r. 
1-36 
0*52 
0-52 
0*71 
1*42 


1-20 
0*75 
1*43 
0-19 

0-16 

0*64 

ir. 


1*23 
1-50 
0-35 
0-47 
0-76 
0-51 

1-4 

0-95 

0*84 

0*73 

0-56 


«a 

4-10 

461 

4*93 

6  08 

7-32 

4*66 

4-98 

5-0 

519 

6-43 

6-39 

6-92 


G.  Proportion  of  soda  to  potash  over  2  :  1. 


74.  Loxoclaae 

75.  " 

76.  " 

77.  LochwaldfW. 

78.  Dransfeld,  gUusy 


65-40 
66*31 
63*50 
66-87 

64-86 


19*48 
18*23 
20-29 
19*95 
21-46 


1-25 
0-67 
0*67 

ir. 

tr. 


0-20 
0-30 

0-40 


2-26 
1-09 
8-22 

*-. 


7-23 
7-81 
8-76 
9*64 
10-52 


8-27  =99-90  Abicii. 

7-89  — =99-86  Boee. 

8-44  ^-=99-70  Lewinsteb. 

8>86  =  10002  Lewinatcm 

6-02  — =99-97  Scfanabei. 

7-15  — =99*70  Biachot 

5*35  =99-49  BisdiiQL 

5-8  0-4=100-8  Y.  Rath. 

7-53  0'55=100-12  Hant. 

6-52  0-50=100-79  Honk 

6-67  0-50=99-99  Hunt. 

6*29  0-93=99-07  Hunt. 


2-76  0-76=99-34  &&  B. 

4*35  0-20=98-96  &  ft  B. 

808  ^,Si,P,fil-23=10(^7F 

3-42  =99-77  Sandberger. 

2*62  =98-99  Deleeae. 


In  anal.  5,  a.=  2*5685,  oolorlesB,  trl;  6,  G.=2'565;  10,  Q.=2-44?,  gangueof  tinstone;  U 
G.=2-548;  16,  G.=2*56,  in  dioryte ;  23,  6.=2-675;  24,  in  amygdaloid,  altered  laumontite;  2&- 
30,  from  the  Ensgebirge;  83,  G  =2-592,  0.  ratio  1  :  2*9  :  U*9,  in  granite  with  oligodaae  lad 
quartB,  Harzj  34,  G.=2-58,  0.  ratio  1:34:  12*4,  Harz;  36,  G.=2573,  0.  ratio  1  :  2*8 :  11", 
Harz;  36,  G.=2*60;  89,  G.=2*647;  45.  G.=2-586;  46,  G.=2-60S,  3  m.  from  Wilmington;  49, 
G.=2-58;  50,  G.=2*58;  64,  G. =2-684— 2-598,  from  Greenland,  green;  55,  G.=2  687-2-5S0, 
Brelth.;  58,  G.=2*57— 2-68;  59,  G.=2-695,  0.  ratio  1:8-4:  12*5,  Ears,  in  granite-like  guifos 
from  the  Gabbro,  with  oligoclase ;  60,  in  phouolite,  Bohemia ;  61,  lava  between  Lecco  and  Forio; 
63,  64,  G.=2-676,  from  yolcanic  sand  of  Rockeskill ;  66,  67,  trachyte  conglomerate  of  Iiengeo6ei]; 
in  the  Siebengebirge ;  68,  trachyte  conglomerate  of  **  Kleinen  Rosenau  "  in  the  Siebengebirge ;  69, 
from  doleryte  in  the  Siebengebirge,  G.= 2*567  ;  70,  from  porphyritic  trachyte;  71,  from  gnmitoid 
trachyte ;  73,  compact  white  trachyte ;  77,  in  a  fine-grained  granite. 

Phillips,  in  an  imperfect  analysis  of  murchiaoniie  (Phil.  Mag.  k  Ann.,  L  448),  obtamed  f>i  68i», 
iScl  16*6,  K  14-8.    The  mineral  came  from  Bawlish,  and  is  evidently  orthodase. 

The  perthiie  afforded  Gerhard  (ZS.  G.,  xiv.  151)  the  same  composition  as  obtained  by  HoBt, 
viz.:  §i  65*83,  3tl  18*45,  I?e  1-72,  Ca  «r.,  ]5ra  606,  fc  8*54,  ign.  0-32=99-92.  But  he  found,  fta^ 
ther,  that  it  was  divisible  into  thin  reddish  and  whitish  layers,  which  were  respectively  orthodase 
and  albite.    These  layers  afforded  him  (!.&): 

Si  %1  Fe       Oa        l^a  & 


1.  Bed  layers,  Or1hadas$     65-36        18*27        1*90        tr.        2*25 

2.  White  layers,  AViriU        67-23        18*62        1-47        <r.        8*50 


1216=99*94 
3-34=99-06 


Thus  proving  that  the  supposed  soda-orthoclase  is  really  an  intercrystallization  of  two  homoe^ 
morphona  species ;  and  suggesting  that  other  similar  anomalies  among  the  feldspars  may  hare  t& 
analogous  origin.    The  0.  ratio  in  No.  1  is  0*94  :  3  :  12*49;  in  No.  v,  0*96  :  3  :  12*09. 

An  orthodase,  monodinic  in  crystals  and  deavage,  fr.  the  nophelin-doleryte  of  yogelsgebirg& 
afforded  A.  Knop  (Jahrb.  Min.  1866,  687)  Si  59*69,  Xl  21  04,  Fe  2*27,  Mn  ^.,  Ag  fr.,  Ca  0-96, 
£ra  6*55,  ±  8-61,  Ba  2-27,  §r  036,  ¥1  fr.=101*74.  The  mineral  is  remarkable  for  tiie  smal] 
amount  of  silica,  large  of  alumina,  and  the  presenoe  of  baryta.  The  peculiar  constitution  ntfr  be 
a  result  of  partial  alteration,  or  of  crystallinio  mixture ;  which  is  true  is  not  ascertained.  It  ii 
Intermediate  between  orthodase  and  hyalophane. 

The  following  are  analyses  of  different  felsites,  additional  to  those  under  Albitb  on  page  351 


Si       &  9e 

1.  XeeUfe  81-91    6*56  6-42 

2.  Dannemora,  HtOfl.  81-24    9*78  0*64 
8.  Saxony,  gyK-red     68-U    19*0  4-5 
4.  Nantes,  gnh.'gy.     76*2    16*0  — 
6.  Brittany,  gnh.-gy,    76*4     16*6  1*20 

6.  Pentland  HillB        71*17  13-60  1-40 

7.  Harz  73-29  1661  

8.  Jungfrng  7615  18-46  1-90 

9.  8axa-knut,Sweden 79-56  11-31  042 


fig      Ca      ]^a 


0-21 

1-1 

2*4 

1-4 

0-1 

1*76 

1*52 

0-10 


0-78    3*84 
1-2       


0'40 
3-01 
0-45 
2*52 


2-38 

2-84 
3*68 


t 

8*88 

8-10 

5*6 

3*4 

8*8 

8M9 

8  49 

8-51 

2-88 


1^ 


1-6 
8*5 


Thomson. 
Erdmann. 

Berthier. 
Durodier. 

Miawkadii. 


0*69 


UNI8ILI0ATE8.  35S 

Other  aiialyflM  of  felsites:  C.  W.  a  FudhB,  Jahrb.  Bfin.,  1862,  803. 

Psr^n  «tc^ — B3,  Aues  at  6 ;  yarietiea  containing  muoh  aoda  are  more  foaible.   Lozodaae  fbaea 
at  4.     Not  acted  upon  by  adds. 

Obfl.^ — Orthodaae  is  an  essential  constitaent  of  many  rocks. 

1.  Oramuiar  erystaUine,  Ortuute  and  gneias^  which  consiat  of  orthodase,  quartz,  and  mica. 
Mica  aehist,  the  same  with  less  orthodase  and  more  mica.  Syenite  and  ayenitic  gneiss^  like  the 
preceding,  Imt  containing  hornblende  in  place  of  mica.  Oranulyte,  a  mixture  of  granular  ortho- 
dase and  more  or  less  quarts.  Albitic  graniiej  a  granite  containing  albite  as  well  as  orthodase. 
A  similar  rook  oontaina  oligodase  in  place  of  albite.  Pyroxenytef  a  rock  consisting  of  orthodase 
and  pyroxene.  Muucyky  a  granular  slaty  rock  consisting  of  orthodase  and  elraolite,  fh>m  Miask 
in  the  UraL  These  rodcs  oontain  the  orthodase  in  deavable  grains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals;  when  the  latter  is  the  case  the  rook  is  said  to  he porphyritic  The 
finest  and  largest  crystals  of  orthodase  occur  in  granitic  or  feldspatluc  veins. 

2.  CompeKt  cryptocfyetalUne,  Orthodase-Zebtfe,  or  leeliU,  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains ;  and  Durooher  has  observed  cases  in  which  a  felsite  graduated 
into  a  granite  or  granulyte.  As  the  rock  was  originally  a  dayey  rode  (derived  fh>m  the  wear  (not 
the  deoompoaltion)  of  the  minerals  of  granitic  rodcs)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentionad.  The  feldspar  in  some  of  the  analyses  below  may  be  partly  of  oligodase  or 
albite.    The  haU^wta  of  Sweden  is  for  the  most  part  here  induded. 

As  the  granular  orthodase  rocks,  granite,  gneiss,  and  the  like,  graduate  into  others  con- 
taining hombleade,  sodi  as  syenite,  syenitic  gneiss,  eta,  so  the  compact  orthodase-felsites  may 
graduate  into  others  that  are  homblendic^  though  not  visibly^so  ;-<-and  these  last  will  indicate 
their  homblendic  composition,  not  merely  by  their  composition  as  ascertained  by  chemical  analy- 
Bs,  but  alao  by  their  high  specific  gravity.  The  spherules  of  varioiyk  of  a  white,  grayish,  or 
greeniah'white  color,  are  mostly  a  compact  feldspar  or  felsite  of  some  kind. 

Porphyry y  in  part,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthodase ; 
but  this  finite  base  is  seldom  pure  orthodase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthodase  and  hornblende.    [The  feldspar  is  oligodase  or  albite  in  some  porphyry.] 

Phono^yU  (or  clinkstone),  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar, 
and  having  a  aeoUte  in  the  base  along  wi3i  orthodase.   [In  some  phonolite  the  feldspar  is  oligodase.] 
Trathyiy  a  grayish  igneous  rock  of  rough  firacture,  mtermediate  between  phonolite  and  a  gran- 
ular crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
which  mainly  eonstitute  it 

ArgiUyte  and  taUoose  schist  generally  oontain  more  or  less  of  orthodase  in  a  cryptocrystalline  or  un- 
distinguisbable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting ;  and 
when  so,,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent 

3.  Am&rphaua.  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthodase  in  a  glassy  state ; 
and  in  other  cases  it  is  a  mixture  of  orthodase  or  labradorite  and  augite  with  chrysolite  and  much 
iron,  the  materiala  varying  with  the  lavas  of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus 
make  obskUan,  by  rapid  cooling.    G.=:2'25— 2*8. 

Piiehsivne  has  the  lustre  of  pitch  rather  than  glass ;  pearhUme  has  a  pearly  lustre,  and  is  some- 
times in  spherules  {9phervjtiU\  or  consists  of  spheroidal  concretions.  Gr.=2*3— 2*4.  The  spher- 
ules of  pyromeride,  porphyry,  etc.,  are  quite  similar,  though  usually  having  an  excess  of  silica 
from  mixed  quarts  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligodase 
Todca  rather  than  orthodase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potaah.  See 
analyses  below.  Fuchs  has  suggested  that  those  rocks  derive  their  glassy  portion  from  solidified 
water-glass  and  not  from  the  fusion  of  a  feldspar. 
KTiM^  Fordifaammer,  or  Baulite,  appears  to  be  a  siUceous  fbldspathio  mineral  related  to  these 
'  ^^1.  It  forms  the  baslB  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
Iterhansen,  it  occurs  also  in  tridinic  crystals ;  and  he  deduces  the  oxygen  ratio  1:3: 
~l)  St°  B.B.  frises  only  in  thin  splinters;  in  adds  iosoluble.  H.=6.  a.=2-656, 
Porcfi.,  a'l72,  Walt* 

*  The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krabUte,  eta :  1,  Berthier  (Ann 
d.  IL,  UL  V.  643);  2,  Yauquelin  (GehL  N.  allg.  J.,  v.  230);  3,  4,  Erdmann  (J.  f  techn.  (Jh.,  xv 
^2);  6,  Thomson;  6,  Trommadorf  (K.  J.  d.  Phartn.,  iiL  301);  7,  Erdmann  (L  c.);  8,  Ficinus  (Schw 
J.,  zxix.  136):  9,  Srdmann  (L  a);  10,  Klaproth  (Beitr.,  il  62,  iiL  262) ;  II,  Berthier  (Ann.  d.  M.. 
▼ii.);  12, 13.  B,  ffilliman,  Jr.  (Dana's  G.  Bep.,  200);  14,  Waltershausen  (Yulk.  Gest.,  211);  15 
Belesae  (Bull.  Qt.  Fr.,  IL  is.  175);  16,  Forohhammer  (Skand.  Nat  Samm.  i.  Stockh.);  17,  GentI 
(Ann.  Ch.  Pharm^  Ixvi.  271) : 
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Kaoy  locaIitie3  have  been  enumerated  above.  Fine  crystals  are  found  at  Oarlabad  ai,d  VSbofH 
in  Bohemia  (twins,  f.  314,  316);  Katherinenburg  in  Siberia;  iirendal  in  Norway;  fiayeoo  z 
Piedmont;  Lomnitz  in  Silesia;  Land's  End  and  St.  Agnes  in  Cornwall ;  Albascbka  near  Muniaak 
and  near  Schaitansk  in  the  Urals ;  the  Moume  mountains,  Ireland,  with  beryl  and  topax :  « 
Bubieslaw  in  Aberdeenshire,  Scotland,  etc. ;  in  great  abundance  in  the  trachyte  of  tlie  ifnct-^ 
feLs  on  the  Bhine;  also  in  the  lavas  which  devastated  the  island  of  Isdiia,  near  Naples,  in  lo->  1 
at  Vesuvius,  where  it  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 

In  the  n.  States,  orthoclase  in  crystals  occurs  iu  Maine^  on  the  island  Kt  Desert,  fine  grera . 
at  the  tourmaline  locality,  Paris.  In  K,  ffamp.^  at  the  Acworth  beryl  locality.  In  Maag^  at  Souu 
KoyaJston  and  Barre,  often  large  crystals ;  at  Three  Rivers,  in  Palmer.  In  C^n,^  at  the  gndu 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  aad  6  or  3  :l 
Uiick ;  near  Bradleysville,  in  ^e  western  part  of  litd^eld,  crystals  2-S  in.  long,  abundant.  Ii 
N.  York^  in  St  Lawrence  Ca,  at  Bossie,  2  m.  N.  of  Oxbow ;  tiie  crystals  are  white  or  bluish-white. 
and  sometimes  an  inch  across ;  also  8  m.  fh>m  Potsdam,  on  the  road  to  Pierremont,  where  Cfyatils 
a  foot  through  are  said  to  have  been  found;  and  near  DeLong's  mills  iu  the  town  of  Hamroond, 
with  apatite  and  zircon,  where  the  loaoocUue  is  obtained ;  in  Lewis  Oo.,  orthodase  occurs  botit 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapoUto  and  spheoe ;  iL 
Orange  Co.,  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Rockj 
Hill,  in  Warwick,  with  tourmaline  and  siroon;  and  at  Amity  aud  EdenviUe;  in  Saratoga  Co^  at 
the  Greenfield  chrysoberyl  locality,  white  translucent  crystals,  usually  coated  with  silvery  mia. 
In  Penn,^  in  crystals  at  Leiperville,  Mineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co.  (chesterlite)^  sunstone  in  Kenuett  Township.  In  N.  Car^  at  Wasbingux 
Mine^  Davidson  Co.,  in  white  and  yellowish  crystals  (auaL  41). 

Massive  orthoclase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Greet 
at  Mt  Desert,  Me.,  near  S.  W.  Harbor ;  at  Bockport,  Mass.  An  aventurine  variety,  irith  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia^  at  the  Falls  of  the  Yantic 
near  Norwich,  Conn.,  at  Brimfield,  Mass.,  with  iolite,  and  at  Parsonfield,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oligodase.)  Ejiolin,  at  Andover,  Mass.,  aud  abundantly  » 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  Yini ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant.  Necronite,  at  Soger's  Bock,  Essex  Oo.,  and  a 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  crjrst,  seo  Desd.  Min.,  L ;  Hesaenborg'a  Min.  Notizen,  Nos.  I^  IL 
IV.,  V. ;  Wobsky,  Za  G.,  xv.  677 ;  Kokscharof;  Min.  BussL,  v.  116 ;  F.  Scharff.,  Abb.  d.  Senck 
Gea.,  vi. 

Alt. — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbonic  adu 
in  solution  (Forchhammer,  Foumet,  Bischof);  also  through  the  action  of  waters  rendered  add  br 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  oi^nary  waters  holding  traces  of  alkaliof 
and  other  ingredients  iu  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  micai, 
garnet,  eta,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  witi] 
tiie  attendant  oxydatlon  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  aolpbaie 
of  iron  from  the  altered  sulphid),  and  thus,  by  a  dii^iggregating  or  decomposing  action,  prepares 
the  way  for  other  agencies. 
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2-46 
2-27 
1-75 
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2028 
0-58 
4-40 


1-96  0-90     6-40,  An  1-81=99*80  Erdm. 

1-36  6*69  2-77       £[  4-78=103-96  Erdm. 

4-46     6-22     ,  ign.  8-0=9871  Th. 

1-60     ,  Li  3-00=98-25  Tr. 

1*80  1*10  6-18        £[  8-0=98-20  Erdm. 

1-10  8-68        fl  1-76=100-01  F. 

3-34  0*73  4*27        =100*28  Erdmann. 

8-00        =99*76  KlaprottL 

2-60     6-60,  S  3*00=98-60  Berth. 

1816     ,  te  80-26=99-61  & 

2-74  2-40  21*62     ,  Pe  22*29,  fl  0*«3=99<T& 

9-61  2*10  2*61     1*12=1011  Waltersh. 

0-28  1*66  2*68        ]&  0-84=100  Ddesse. 

1*98  017  6-66      <r.  =100-43,  F.     G.  =2*389. 

0*96      2*26    4*92=100*44  Gtonth. 


Other  analyses  of  obddian,  DeviUe  (Bull  Q.  Soa  ^^  II.  viii.  427) ;  of  pumioe^  lb. ;  alio 
iJ  pr.  C3h.,  Ut.  16). 
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^lieu  the  InflltratiDg  waters  oontain  traoes  of  carbonic  add,  the  feldspar  acted  Oii  first  loses  itc 
lime^  if  a  lime  feldspar,  by  a  oombination  of  the  lime  with  this  add ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  add  continues,  or  otherwise  as  silicates  in  solution. 
The  c^iange  thus  going  on  ends  in  forming  kaolin  or  some  other  hydrous  silicate.  The  carbonate 
of  soda  or  potash,  or  me  siUcate  of  these  bases,  set  Areo,  may  go  to  the  formation  of  other  minerals 
— the  jnrodaction  of  peeudomorphtc  or  metamorphic  changes—and  the  supplying  fresh  and  manue 
waters  with  their  sa&ie  ingredients. 

Kdolm  is  generally  a  simple  hydrous  silicate  of  alumina  (see  Kaolikitb),  expressed  by  the  formula 
Si  Si* -t-  2  ^=Silica  46*3,  alumina  89*8,  water  13*9.  Orthodase  in  changing  to  it  loses  1  &+  }  Si 
Part  of  the  silica  set  ftee  may  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
silioeoos  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exdusion  of  the  protoxyd  bases,  certain  aeolites  may 
result,  especially,  as  Bisdiof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  whi<£ 
Bpeoiea  he  describes  as  giving  origin  to  the  spedes  mesoh'te.  Massive  nepheline  or  elaDoliie  is  a 
BtiH  more  conomon  source  of  zeolites.  Anal.  52,  by  Scheerer,  is  of  orthodase  enveloping  the 
zeolite  bergmannite,  and  53,  of  the  same  endosed  in  bergmannite,  this  zeolite  having  apparently 
been  formed  out  of  other  portions  of  the  orthodase. 

When  the  watera  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  ma^esia 
may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talo  when  the  alumma  is 
exduded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  add  f^om  volcanic  fhmaroles  produces  often  a  complete  destruction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in 
some  of  its  various  forms,  and  also  halloysite,  kaolin,  eta 

Steatite^  talc^  chlorite,  kaolin,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
dase or  albite ;  and  tin  ore  and  caldte  often  replace  these  feldspars  by  some  process  of  solution 
and  substitution.    Labradorite  more  rarely  forms  kaolin. 

Orthodase  is  also  described  as  occurring  altered  to  albite.  This  has  been  mentioned  as  an 
example  of  paramorphiam,  the  two  spedes  being  dimorphous.  But  as  these  feldspare  occur 
together  in  &e  same  rock,  and  must  have  been  formed  under  very  similar  drcumstances,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

AiUL — ^Artifidal  feldspar  has  been  observed  in  crystals  in  fumaoe  scoria  at  Mansfeld,  Sac- 
gerhausen,  near  Laimbac^  and  near  Stolberg.  Analyses :  1,  2,  Heine ;  3,  Abich ;  4,  Bammels- 
h«wg: 

Si        £1         9e     iig     Ca       fTa        & 

1.  Sangerhausen     64*53     19-20      1'20     —    1-33     ,  On  0*27  Heine. 

2.  "  65-96     18-50      0*68     4*28     10*47      ,  Cu  0-13  Heine. 

3.  '*  65-03     16*84      0*88    0*34    0*34      0*65     16*26,  Cu  0*30  Abich 

4.  Laimbadi  63*96     20-04    0*64    0*43      0*65     15-26=98*21  Bamm. 

The  oxygen  ratio  afforded  is  1  :  3  :  12.  But  the  last  is  an  tronrorlhockue^  the  alumina  bein^ 
f  epiaoed  by  sesquioxyd  of  iron. 

EuBTiTiL  (Wasserfireier  Scolezit  [tt.  Pargas]  y,  Kordmsk.^  Schw.  J.,  xxxi.  417, 1821.  Anhy- 
drous Sooledte.  Soolexerose  BeucLj  Tr.,  ii.  65, 1832.  Var.  of  Labrador  fVanAenAatm,  Syst  d.  Kryst, 
ne,  1842.  Brsbyit  A.  K  Nbrdemik^  FinL  Min.,  129, 1853.  Kalk-Labrador  Ramm,,  Min.  Oh,  595, 
1860.)  Monodiuic,  with  the  angles  nearly  of  orthodase;  /A/=118°  44'  0Ai-i=115''  12'  and 
64"  48',  /Af.i=149''  55',  i-i  Ai-i=l50»  Itt',  /A  2-1=134''  49',  0  A  2.»=y9'^  48'  (angles  by  Nord., 
with  the  common  goniometer).  Observed  planes :  0;  vertical,  J^  i-i,  i-i ;  dinodome,  l-i;  hemi« 
dome,  2-i  Cleavage  :  O  perfect;  v4  less  perfect  H.=6;  lustre  vitreous,  pearly  on  surface  of 
deavBge;  color  white  or  greyish-white.  N.  Nordenskiold  obtained  in  an  analysis  (L  a)  Si  54*13, 
£129*23,  Oa  15*46,  fi  1*07=99*87,  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite,  to 
which  species  it  has  been  referred  by  Frankenheim  and  Bammelsberg.  A  labradorite  without 
alkali  and  with  the  angles  of  orthodase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable existence.  It  may  well  be  altered  orthodase  and  thereby  pseudomorphous.  Nordenskiold, 
while  making  the  form  monocUniG  in  the  text^  states  that  he  obtained  the  angle  90°  22'  between 
the  two  deavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
c^io.  StiU  the  other  angles  are  so  closely  those  of  or^odase  that  tills  view  appeara  quite  im- 
F|d)able,  as  he  also  must  regard  it,  since  he  does  not  adopt  it  in  the  tcixt  It  was  called  anhydroui 
^^"^^dk  by  H.  HordensldSld,  because  the  0.  ratio  was  that  of  sodedte  mimu  the  water. 


m.  SUBSrUOATES. 
.UKAHQBUEHT    OF    THE    SPBCIBS. 

A.  Oxygen  ratio  of  baaee  and  silica  4  :  3, 
rttsoBonp. 
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lum  (»*,H,B)'&*  (E.,»,flil,jB).G,Ke,F)„[% 

B.  Oxygen  ratio  of  basee  and  silica  3  :  2. 

I.  Qmlaining  ito  titaaie  add, 
t  aBODP.    Tetragonal;  iaomorphouB  with  the  acnpolite  group. 
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nn  (Ca+Ti}Si,or(iCa'+»1h*)a  ftSa+lxTftefejS 
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(ft',H,Ti!)a  (je«+iiJFe+iyTi).eie4S 

(B',a,1tlt)8i  (ftE-nVW+ArK).eie4* 
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0.  Oxygen  ratio  of  bases  and  eilica  9  : 1. 
1   STAUBOIiITE  GBOUP.    Cont^ntng  no  tilemlc  ad4 

S3S.  BTAnsoun  (a*,ft*,fi)*&'  (i(H„B}+lj9B),(>,|e,|S) 

11.  SGHOELOICITB  OBOUF.    Omtalabig  tilai^  add  u  a  baaa. 

334.  BoHosunan  (S'.fi,  ti^*§i<  (AB+A^+ArB),e,te,|6i 

ArpenOix. — 886.  SuPHISUri,  Si,  Si,  "iSg. 

In  the  Andalnelia  groap,  the  spedea  andaluslte  and  topM  ara  approiimatelj  faomorpbinii ;  (bi 
ifi-9A».3m  the  latter  U  made  the  Cliiidsnieiital  priam,  then /A /=98°  ll',whileitia9U°U'muk- 
daloaite.  Entdaae,  datoUte,  and  the  tpedea  of  the  Tltanite  ^ronp  are  also  laomorphouB ;  the  angle 
of/beiu;  aererallr,  liG",  lU"  S',  and  US*  81' :  and  0  oo  a  alioodome=161°  ei',  182°  27', 

169°  39'. 


319.  OHOMSBODITB.  Chondrodit  [=  SUicate  of  Megneda  and  Iron]  JtOhmn,  Ak.  H. 
Btetih.,  306,  isn.  CoDdrodilaA  Hadunite,Floo^li(!atai>f  M*«aeeia(fy.8paTla,  N.  J.),  Sey 
berl,  Am.  J.  Sd,  r.  8SS,  1BS3.  BrndCe  (fr.  N.  J.  and  N.  T.)  ffObi,  OeaTelaiid'a  HIu.,  3811,  1  Ui. 
Nnttall  in  Am.  J.  Sd,  T.  346,  1813.    Hmnile  BMnk,  Onl,  51,  1817. 

Orthorhombic.  Often  beraibedral  in  octahedral  planes,  producing;  forma 
monoclinic  in  character.  /A  7=94"  26'  and  83°  34'.  OrystalB  «  tbree 
types,  aa  in  the  following  fignres. 


Hnndto:  TrP«I-  Hmnite:  Type  IL  Hiuulle:  Tjpem.      Humlte;  bemihedral. 

Type  I.,  a:h:  ^=1-4678  : 1 : 1-0805 ;  11.,  1-5727 : 1 : 1-0805 ;  IIL,  1-4154 : 
1 : 1-0805.  Obeerved  planes  in  Vesuvian  ciyatala  as  in  fige.  323  to  326,  with 
alw  f  t  in  type  n. ;  the  two  unlettered  planes  on  figB.  325,  826,44, 12-f; 
"nother  plane  in  tbe  same  series  (f.  325)  l^.  Observed  planes  ii  choodro- 
dite  as  in  fig.  327,  with  also  O,  i-l,  %i,  |-i,  f^,  f-|.  Fig.  326  left-handed 
bemihedral,  327  right-handed  bemihedral.  Angles  in  the  different  tvpea 
of  humite : 


OZTOEN   OOllPOtniDB. 

0  A  3-i=102<'  48'       III.  Oa  l-t=125"  14^' 

O  A  3t=103  47  Oh  2-t=109  27 

O  A  l-s=121  44  Oh  4=97  23 

1-t  A  1-t,  bas.,  Ill  28  Oh f  i=119  4T 

O  A  f  2=112  24  Oh  44=100  4S 

i4  A  A,  front,=71  32  0  A  ■A-a=140  15 

^     ^  ^  O  A  4-2=119 17 

.  0  A  1-1=122  27  C  A  8-2=94  35 

0  A  2=103  8  Oh  1=111  15 

0  A  1-1=135  52i  1-i  A  l-t=109  31 

(9A4-2=9813  l-iAt=13423 

.  1.  O  A  l-i=124°  16'        0  h  2-1=108  58  4  A  l-2,ov./=126  62 
O  A  l=llfi  34           1-i  A  1-i,  ov.  »-i,=H5  6 

Observed  angles  with  the  common  goDiometer  in  chondrodite  of  N.  .Ter- 
8ej(Dana):  1-i  A  1-1=112°  (for  mean  of  hnmite  typea  112"  2');  1-i  A  4= 
136";  1-i  A  4-2=157°,  ^^  Afi-S,  ov./,=127%/a /,  ad].,=85°,  4-i  on  edge 
above  it  168°;  of  Pargafi  (Nordenskiold)  l-iA  1-1=114°  37'  (in  type  fi. 
above  115°  6' ),  0  A  f-i=136°  1',  O  A  2-t=109°  3'. 

Twins :  compoeition-face  -f-t  in  tvpe  I. ;  j-t  and  {-t  in  II. ;  J-t  in  111, ; 
the  last  sometimes  prodacins  Btellate  forms  of  six  crystals,  eacn  hemihe- 
dral.  Cleavage  indistinct.  TlsuaUy  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6-5.  G.=3*118— 3'24.  Lnstre  vitreons — resinous.  Color  white, 
yellow,  pale  yellow  or  brown  ;  sometimes  red,  apple^reen,  black,  gray. 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transparent — subtranslu- 
cent.     Fracture  ffubconchoidal — uneven. 

Var. — I.  Ordinary  OuntdrodHe.  In  imbedded  ciTstals,  masaes,  or  gr^ns,  BubtraDsIumnt  ot 
opaque,  more  or  leas  reaiaoua  in  lustre,  and  aurfacea  bardly  polished ;  the  crystals  HometioieB  3 
inches  or  more  broad.  Colon  the  above,  excepting  white  (1.=3'11B,  from  N.  Jerse;,  Thomson ; 
iH,  ft.  Eden,  N.  Y.,  id. ;  S-1B9,  ft.  Finland,  Heidinger. 

2.  HianUe.  In  amall  ImpletitAd,  traosparent  lo  traniluoent,  polished  glaaay  cijatals,  ft>oni  Tc- 
auvios ;  (a)  ^pe  L ;  (b)  tn>>>  H. ;  (c)  tjpe  III.,  the  most  commoo.  Colorless  to  idtrou-joUow,  hODOj- 
TgIIow,  end  brownish,  0,  =  ^-234,  white,  type  L  ;  3117,  yellow,  type  II. ;  8-199,  brown,  type  iLL; 
3-1 8G,  yellowish,  type  III.;  Scaocbl. 

Oomp. — fiff*  Si',  with  part  of  the  oxygen  replsced  by  Snoriue  ;  }i  in  chondrodite ;  /,  Id  hn> 
mite,  type  L,  i^  in  type  IL,  (Si  in  type  III-,  Eamm. 

Analyaes:  1,  Dr.  W.  LengstalT (Am.  J,  8d.,  tL  17U,  anelyaia  made  in  1811);  2,  Beyben(Am.  J. 
lelaberg  (Fo^.,  liiL  130,  and  lat  Suppt,  S8);  4,  W.  fiaher  (Am.  J.  6d. 
D  (Ann.  Lyo.  N.  York,  iil  64) ;  6-l(),  Rammelsberg  (Fogg.,  liii.  1 30,  lxsx*L 


82- 

e- 

ei- 

8-66,  R  u>d  loss  2=B9-BS  tangstott 

8267 

8-83 

64-00 

3-89,  H  1-0,  K  2-Il=99-00  Seybert 

SH-M 

s-sa 

0S46 

7'60=99-J7  Ramm. 

833B 

B'BO 

BS-UB 

7-flO  =  99'60W.  Ksher. 

GS  00  Fs  S-S7 

B4'U 

3'7T,  6  i-B2=99'98  Tlwmaon. 

BHIO 

2-SB 

56-61 

8  69=10076  Bamm. 

88-19 

M-60 

9-69=104-13  Kamm. 

WflO 

2-iQ 

»-41=10D'7S  RAmm. 

sa'2s 

2-30 

67-92 

6-04,  CaO-74,  £l  l-0e=l0O-32  Buum. 

86-67 

1-67 

66*83 

2-61  =  9T78Bamni. 
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puosphoms  in  the  opcui  tube  giroB  a  reaction  for  fluorine.    With  the  fluxes  a  Teaotion  for  iron 
Uelatinizea  with  adds.    Heated  with  sulphuric  add  gives  off  fluorid  of  silioou. 

Oba. — Ghondxodite  occurs  mostly  in  granular  limestone.  It  is  found  near  Abo,  in  the  parisb 
of  Parv  IS  in  Finland,  and  at  Aker  and  Gulsjo  iu  Sweden ;  at  Taberg  in  Wermland;  at  Boden  in 
Saxony ;  on  Loch  Ness  in  Scotland;  at  Achmatoysk  in  the  Ural,  along  with  perofskite;  and  in 
the  mines  of  Schischimsk  with  red  apatite.  Humite  occurs  at  Somma,  iu  ejected  masses  of  a 
kind  of  granitic  rode,  along  with  forsterite,  biotite,  pyroxene,  magnetite,  etc. 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  is  associated  with 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  y.  Jersey^  at  Bryam,  oronge  and  straw- 
color^  chondrodite,  and  also  a  rariety  nearly  black,  occurs  with  spinel ;  at  Sparta,  a  fine  local- 
ity of  honey-yellow  chondrodite;  a  mile  to  the  north  of  Sparta  the  best  locality  of  this  mineral 
in  N.  J. ;  at  Vernon,  Lockwood,  and  Franklin.  In  K,  Yorky  in  Orange  Co.,  in  Warwick,  Monroe, 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere ;  near  Edenyille  in  fine 
specimena  on  the  land  of  Mr.  Houston;  also  sparing^  in  Rossie,  on  the  bank  of  Laidlaw 
ikke.  In  Mnaa.^  at  Chelmsford,  with  scapolite.  In  Fenn.^  near  Chaddsford,  in  Harvy's  quarry, 
of  yellow  and  orange  colors,  abundant  In  Ccunadck^  in  limestone  at  St.  Crosby,  St  Jerome,  St 
Idele,  Grenville,  etc,  abundant 

The  name  chondrodite  is  from  x^'^^P^i  ^  grain^  alluding  to  the  granular  structure.  BmcUe  was 
given  by  CoL  Gibbs  after  Dr.  Bruce,  editor  of  the  American  Mineralog^cal  Journal ;  Maclureite  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discoyerod  in  New  Jersey  by  Dr.  Bruce. 
Fldorine  was  first  detected  in  it  in  181 1,  by  Dr.  Langstaff  of  New  York,  whose  analysis  (No.  1)  gives 
rery  nearly  the  correct  constitution  of  the  spedes.  Cleaveland,  in  the  first  edition  of  his  mineral- 
ogy (issued  in  1816),  at  p.  185,  in  a  brief  mention  of  the  undescribed  spedes,  speaks  of  it  as  a 
.yiuoJe,  calling  it  Jiuate  ofmo/gnesia^  he  evidently  having  had  an  imperfect  report  of  Dr.  Langstaffs 
examination,  the  results  of  which  had  not  then  been  published.  Dr.  Torrey  obtained  similar 
results  to  those  of  Dr.  Langstaff  iu  1818.  See  on  these  points  Am.  J.  ScL,  vl  17 1,  1823.  D'Ohs- 
son  analyzed  the  mineral  in  1817  without  finding  the  fluorine,  he  obtaining  (I c.)  §i  38*00,  Mg 
64*00,  l^e  5*10,  ^1  1'50,  £[  0*86  Mn  ^.,  a  result  very  wide  from  the  true  composition.  Humite 
was  shown  to  be  identical  with  chondrodite  in  composition  by  Rammelsberg. 

On  cryst  see  Scacohi,  Pogg.,  1851,  Erganz.,  iii.161,  who  identified  and  described  the  three  types 

of  humite ;  also  Hessenbeig,  Min.  Not,  il  15 ;  Nordenskidld  on  chondrodite  of  Pargaa,  Pogg. 

xcvL  1 18.    The  author  sdopts  a  modified  view  of  Scacchi's  types,  first  brought  out  in  Am.  J.  Scl, 

IL  xiv.  175. 

Alt. — Chondrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mica. 

• 

d20,  TOURMAIilNB.  Early  gyn,  ofprtcioua  T,  Turamali,  Turmalm  (fV.  Ceylon),  Ceylon  narM^ 
Gormaimy  Curioss  Speculationes,  eta,  von  einem  Liebhaber,  der  Immer  Qem  Speculirt,  Chem* 
nitz,  1707.  Pierre  de  Ceylan;  un  petit  aiman;  M.  LBmery  la  fit  voir,  etc.,  Hist  Ac.  ScL,  Paris, 
1717,  p.  8.  Aschentrecker  HoU.;  Aschenzieher  Germ.;  ABhrdrvwer  Engl,  [alluding  to  electri* 
csl  property].  Zeollthas  vitreus  electricus.  Tourmalin,  mnTnann^  Ak.  H.  Stockh.,  1766; 
V.  Bom^  Lithoph.,  I  47,  1772.  Borax  electricus  Linn.^  Syst,  96,  1768.  Tourmaline  Qamet  HiU^ 
Fobs.,  148,  1771.    Tourmalme  Kirw.,  Min.,  L  271,  1794. 

Earl/y  sffn.  of  opaqtie  T.  Schurlpt  Erker,  1595;  Schirlpt  Brackmannf  1727  [see  p.  206]. 
Skiorl  pt.,  Comeus  crystallisatus  pt,  WaU.,  139,  1747.  Basaltes  cryst  pt,  Skorl-Crystall  pt, 
Ooiwt,  70,  1768.  Schorl,  Stangenschorl,  Germ.;  Shorl,  Shirl,  Cockle,  Engl.  Borax  Basaltes 
I^inn.,  Syst,  95,  1768.  Basaltes  crystaUisatus  v.  Bwn,  lithoph..  i.  84,  1772,  iL  96,  1775.  Shod 
fiTtfl,  Min.,  L  265,  1794. 

Syn,/rom  union  of  T.  ani  S.  in  one  spedes.  Tourmaline  ou  Basal  to  transparent^Schorlf 
de  Lisle,  Crist,  266,  with  fig.  cryst  (and  proofs  of  ident  of  T.  &  S.),  1772.  Schorl  transpa- 
rent rhomboidia  dit  Tourmaline  et  Peridot=Schorl,  de  Lisle,  Crist,  il  344,  with  figs.,  1783. 
Schorl,  8tangenBchdrr(incL  var.  (1)  Schwarzer  &,  (3)Eloktrischer  S.=Turm&lLn),  Wem.,  Oronst, 
163,1780;  Bergm.  J.,  I  374,  1789;  Jameson,  Mul,  1816.    Tourmalme  K,  Tr.,  iiL  1801. 

Vor.  introd.  as  1^.  Bubellite  (fir.  Siberia)  Kina.,  Mia,  i.  288,  1794=Daourite  J^dameOu, 
'^'  T.,  ii  803,  1797=Siberite  VHermina,  J.  de  TEoole  Pdytechn.,  i  489=Todrmaline  apyre  A, 
IT.  1801=:Apyrit  Hmmn^  Handb.,  642, 1813.  Indicolite  and  Aphrizite  (fr.  Norway)  dPAndrada^ 
J-  ^  Phys.,  U.  248, 1800,  Scberer's  J.,  iv.  19,  1800.  Taltalite  J)omef^  Min.,  139,  1860=Cobrc 
>>"gro  estrellado  de  Tantal  (Atacama). 
^or.  iniirod.  as  Subsp.    Aohroit  (fr.  Elba)  Herm.,  J.  pr.  Ch.,  xxxv.  232,  1845. 
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Si       B      Si        fin      liKg    JTa    S     Li     ign. 

A7.  iZ^Bozena        4218    6*74  36*43      6  32  0al'20   2*41  2-04  1-31=97'68  Gmolin 

38.  *•    Penn  39*87    4*18  44*00      5*02 1*29  2*52  1 '68=97 -56  Omelin 

39.  AehroUe,  Elba      42*89    6*34  44  09  iK  0*27       0*46  312    2  19   ,  0  1  66=100  H 

40.  Red^  SarapnUik    89*70    6  66  4U*29  *<  2*30      0*16  7*88   302   =100  Uermann. 

Pisani  hoa  ezamiiied  a  spedmen  of  true  taltalite  (Aid.  J.  Set.,  II.  zliiL  407^  and  ahown  that  it  if 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domeyko  made  it  a  silicate  of  copper 
(1.  a,  and  Forbes,  PhiL  Mag.,  IV.  xxv.  111).  Ulex^s  specimen  (anal.  80)  was  procured  from  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pyr^  etc. — I.,  fuse  rather  easily  to  a  white  blebbj  glaps  or  slag ;  IL.  fuse  with  a  strong  heat  to 
a  blebbj  slag  or  enamel,  either  white,  greenish,  or  brownish ;  III.,  fuse  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slag ;  lY.,  fuse  on  the  edges,  and 
oiton  with  great  difficulty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible ;  Y.,  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  Paris  (Me.)  rubellite, 
affording  a  fine  enamel  on  the  edges  (Bamm.).  With  the  fluxes  many  yarieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  firom  the  evolution  of  fiuorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decom^ 
posed  by  fluohydric  acid.  Not  decomposed  by  adds  (Bamm.).  After  fusion  perfectly  decomposed 
by  sulphuric  add  (▼.  Kobell). 

Obs^— Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritio  or  talcose  schist, 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  aphrizite.  Bubellite  and  green  tourmaline  occur  near 
Kathennenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crystals  hi 
talc  at  Windisdi  Kappell  in  Carinthia;  green  at  Airolo^  Switzerland;  white  specimens  (achroiU) 
oome  fh>m  >t  Qothard,  Siberia,  and  Elba.  A  specimen,  formerly  in  the  Grand  Duke's  collection 
at  Florence,  measuring  1 1  inches  sqiuure,  contains  4  erect  green  tourmalines  and  I  prostrate,  2,  4, 
and  2^  inches  long,  and  f  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  haye  been  obtained  near  Bovey  Traooy  in  Deyon ;  alM 
found  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  bhick  near  Aberdeen 
XT.  Scotland,  and  elsewhere ;  dark  brown  at  Dalkey  in  Cu.  Dublin,  Ireland ;  green  near  Duufanaghy. 
Ikx  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In  the  U.  States,  in  Maine  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalines 
with  lepidolite,  eco,  some  crystals  over  an  indi  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other ;  also  blue  and  pink  varieties; 
at  Albany,  green  and  blade ;  at  Streaked  Mtn,  black.  In  Mass.,  at  Chesterfield,  red,  green,  and 
blue^  m  a  granite  vein  with  albite,  uranite,  and  microlite,  the  crystals  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  crystals  often  with  distinct  prisms  of  red  color  inside,  especially  when 
in  smoky  quarts ;  at  Goshen,  similar,  the  blue  in  {greater  perfection ;  at  Norvrich,  New  Baintree, 
and  Gartiale,  good  blade  crystals.  In  N.  Hamp.,  Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddle- 
bade  Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite.  Jn  Vermoni^  at  Brattle- 
boro^  blade.  In  Conn^  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Lane's  mine, 
sometimes  two  inches  in  length  and  breadth ;  at  Haddam,  interesting  black  crystals  in  mica 
alate  with  anthophyilite,  also  in  granite  witli  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
aide  of  the  riyer.  In  N.  Torkj  near  Gouvemeur,  light  and  dark  brown  crystals,  often  highly  modi- 
fied, with  apatite  and  scapdite  in  granular  limestone  (f.  32i8,  339) ;  at  Canton ;  in  simple  prisms 
in  the  same  rock  near  Port  Henry,  Essex  0>. ;  at  Schroon,  with  chondrodite  and  scapolite ; 
at  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  the  chrysoberyl  locality  noar 
Saratoga,  N.  Y.,  blade;  at  Alexandria,  Jefferson  Co.;  at  Kingsbridge,  brown,  yeUowish  or 
reddish-brown  crystals  in  ddomite ;  near  Edenville,  gray  or  bluish-gray  and  green  in  three- 
aided  pviams  occur ;  short  black  crystals  in  the  same  vicinity,  and  at  Rxky  HUl,  sometimes  5 
Inches  in  diameter;  a  mfle  southwest  of  Amity,  yellow  and  cinuamon-coiored  crystals  with  spinel 
in  caldte ;  also  near  the  same  yillage  a  doye-brown  yariety  with  hornblende  and  rutile  in  granu- 
lar limestone.  In  K.  Jersey^  at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystalB  in 
limestone,  with  spineL  In  P^im^  at  Newlin,  Chester  Ca ;  at  London  Grove  and  near  UniouviUe, 
of  a  light  yellow  or  brownish-yellow  (f.  458X  in  limestone,  and  rarf»ly  whitt ;  at  Parksbarg,  Chea- 
ter Co ;  in  Delaware  Col.  at  Aston;  at  Chester,  fine  blade ;  Middletown,  black ;  Marple,  of  a  green 
color  in  talc ;  opposite  Hew  Hope,  Buck's  Co. ;  in  New  Garden  township,  Chester  Co..  in  lime- 
atone,  light  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
blade  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.  In  S,  Car.,  m  Cheo* 
wee  yaUey.    In  Georgia,  Habersham  Ca     In  (JaU/omia,  black  crystals.  6-8  in.  in  diameter,  iE 
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Ehombohedral.   R  A  ^=103**,  0  A  5^134^  3' ;  a=0-89526.     Observed 
planes :  rhombohedrons,  J,  1  {R)y  |,  J,  |,  5,  V**,  -2,  -|,  -^,  -^,  -^ ;  gca]« 
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HnnterBtown,  G.  E. 
838.  Analogue  Pole. 
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St  Lewrenoe  Co,  K.T 


Gooftda. 


339.  AntQogne  Pole. 


GoaTerneor,  N.  T. 

hedrons,  i',  i\  i',  li,  1'^  {•",  -I"  (the  last  replacing  angle  between  -^,  \,  ^i 
y) ;  prisms,  i,  t-2,  i-|-,  ^^.     Usually  hemmedral,  being  often  unlike  at  the 
opposite  extremities,  or  hemimorphic,  and  the  prisms  often  triangolftf* 
Cleavage :  jB,  -^,  and  i-2,  difficult.     Sometimes  massive  compact ;  afio  <^ 
himnar,  coarse  or  fine,  parallel  or  divergent. 


SDBSILIOATBB.  861 

O  A  J=165°  3r'  \  A  J=154°  59'  i-2  A  f =130°  55' 

O  A  ^=152  40  i  A  1=133  8  i-2  A  11=136  41 

O  A  4=129  21  i-2  A  |=113  26  i-2  A  r=147  51 

O  A  2=115  49  i-2  A  ^=128  30  i.2  A  i^=160  54 

0  A  f  =111  9  i-2  A  f =155  14  i-2  A  i\-\m  6 

O  A  V^=99  58  i-2  A  f =142  26  i-2  A  7=150. 

H.=7— 7'5.  G.=2'94— 3"3.  Lustre  vitreous.  Color  black,  brownish 
black,  bluish-black,  most  common ;  blae,  green,  red,  and  sometimes  of  rich 
shades  ;  rarely  white  or  colorless ;  some  specimens  red  internally  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely ;  purple 
axially,  bluish  transversely ;  etc.  Streak  uncolored.  Transparent — opaque ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  Frac- 
ture suboonchoidal — uneven.    Brittle.     Pyroelectric. 

Var.-*1.  OreisTUiry.  In  crystals,  (a)  i2k<50Z2ife;  the  red  sometimes  transparent;  the  Sberian 
is  mostly  Tiolet-red,  the  Brazilian  rose-red ;  that  of  Chesterfield  and  Goshen,  Mass.,  pale  .rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  ruby-red  and  transfMrent  (&)  IndicolUe ;  the  blue,  either 
pale  or  blaish-black ;  named  from  the  indigo-blue  color,  (c)  Brazilian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent ;  (d)  Brazilian  Emerald^  ChryaoUie  (or  Peridot)  o/Brcail;  green  and  trans- 
parent (e)  Peridot  of  CeyUm;  honey-yellow.  (/)  Ackroite;  colorless  tourroalhie,  from  Elba. 
\^)  Aphritite;  black  tourmaline,  from  Krageroe,  Norway,  (h)  Columnar  andblack;  coarse  columnar. 
Resembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  dear- 
age  or  anything  like  a  fibrous  appearance,  in  the  texture. 

Kupffer  found  the  angle  ^  A^  in  the  green  tourmaline  of  St  Gothard  133*  8' ;  in  the  black  of 
Siberia,  133"  13' ;  in  the  red  of  Siberia,  183'  2' ;  giving  IS^**  6',  134*  3',  and  183**  6rt'  for  0  Af 
Bruoke  found  for  the  angle  0  A^  in  a  white  crystal,  IS^**  7' ;  green,  134**  2'  24" ;  dear  brown, 
133=  56';  red,  133"  48';  black,  133**  47'  12". 
The  varieties  in  composition  and  the  subdivisions  suggested  thereby  are  g^yen  below. 
Coinp. — 0.  ratio  for  bases  (the  boric  add  here  included)  and  silica  4  :  3  (Bamm.) ;  whence  (1^*, 
fi,  6)* Si*.    The  O.  ratio  for  the  protoxyds,  sesqniozyds,  and  boric  add  (B,  K,  Bi  varies  greatly: 
group  L  (see  beyond)  affording  mostly  4  :  12  :  4 ;  JL,  4  :  15  :  5 ;  III.,  4:21  :  6,  4  :  24  :  7,  etc. ; 
IV.,  4  :  40  :  12,  4  :  36  :  11,  eta ;  V.,  4  :  48  :  IS,  4  :  66  :  12,  etc.  The  special  formula  for  group  L 
would  oonaequeutly  be  (&»)•§»*+ 3  ft"  Si'+B"  Si*  or  (itil*+f  fi+iB)''Si*;  for  analysU23  in  group 
V.  (tlVi^i"+14fKSi*-h»B"Si*or(iii,lt'-hHfi+ftB)*Si*,  and  these  (exduding  analysis  26)  are 
the  extreme  Tariations. 

A.  Mitscherhcb,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  IxxxvL  1),  obtained  the  iron  as  prot- 
oxyd  in  several  tariala,  finding  16*06  and  16*30  in  that  of  Bovey  Tracey  (No.  13,  beyond);  6'69  and 
0-66  in  that  of  St  Oothard  (No.  9);  >17-14  and  17*29  in  that  of  Sonnenberg  (No.  15);  7*5^  7*66, 
and  7-57  in  that  of  Sarapulsk  near  Murainsk  (No.  17);  and  6*74  in  that  of  Brazil  (No.  21).    But 
Scheerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  Is  stiU  In  doubt    Mitscherlich's  determinations,  introduced  into  Bammelsberg's 
analyses  as  done  by  himself,  afforded,  in  the  14  cases  which  he  investigated,  the  following  fot 
the  oxygen  of  B+H+B,  that  of  the  Si  being  3 :  L,  Iron-miagnesia  tourmalins— 3-90  (No.  7); 
f '10  (No.  8);  4-09  (No.  9);  4*07  (fr  Havredal);  4*15  (fr.  Ramfosse);  4*11  (No.  10,  Haddam);  4*12 
(No.  11,  Haddam);  4*21  (No.  12,  Unity,  Me.);  IL,  Iran  toumuUine-^'Od  (No.  13);  4*32  (No. 
H);  4*09  (No.  15);  4-23  (fr.  Saar);  4*12  (fr.  Langenbielau) ;  3*99  (Na  16).     The  results  leave 
litUe  question  as  to  the  normal  ratio  for  the  spedes  being  4  :  3. 
Analyses:  1-26,  Bammelsberg  (Pogg.,  Ixxr  409,  IxxxL  1)  arranged  as  follows: 
I-  Magnena  tauirmaline^  G.=8— 3u7,  mean  806. 
II.  Ironrmagnesia  tourmalins,  G.=8-05— 3-2,  mean  8*11. 
lU.  Iron  tourmaline,  G.=3"13— 3*25. 

IV.  Irorhmanganeae4ithia  tourmaline,  G. =2-94— 3*11,  mean  8*083. 
V.  Lithia  iowrmalin^  G.=8~81,  mean  3-041. 

Anal  27-29,  Gmelm  (Schw.  J.,  299,  xxxviiL  614^  Pogg.,  ix.  172);  80,  Ulox  (J.  pr.  Oh^  xcvi. 
E;);  31,  a  W.  O.  Pndis  (Jalirb.  Min.  1862^  800);  32,  34,  85,  37,  38,  Gmelin  (L  c):  88,  86,  89,  40^ 
tterxnann  (J.  pr.  Oh.,  xxxv.  232) : 
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8X7B8ILICATES.  S69 

Si       fi      Si         fin      &g    ffa     £     ti     igiL 

M.  i2ed;Bozeiia  42-18    5-74  36-48      6  32  0al-20   241  2*04  1*31=97*68  Gmelin 

88.     "    Perm  39*87    4*18  44*00      502 1*29  2*52  1*58=97*66  Gmelin 

39.  AehroUe,  Elba  42*89    6*34  44  09  A  0*27       0*46  312   219  ,  C  1  66=100  H 

40.  ^Sarapnlsk  89*70    6  66  40*29  "  2*30      0*16  7*88   302  — =100  UermaniL 

Pisani  haa  examuied  a  specimen  of  true  taltalite  (Am.  J.  Sci.,  II.  xliii.  407),  and  Rhown  that  it  if 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domejko  made  it  a  silicate  of  copper 
(L  c.,  and  Forbes,  PhiL  Mag^  IV.  zzv.  111).  Ulez's  specioien  (anal.  30)  was  procured  firom  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pyr.,  etc. — I.,  fuse  rather  easily  to  a  white  blebby  glafts  or  slag ;  IL.  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish ;  III.,  fuse  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slf^ ;  IV.,  fuse  on  the  edges,  and 
oAon  with  great  difficulty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible ;  Y.,  infusible,  but  becoming  white  or  paler,  sometimes,  aa  the  Paris  (Me.)  rubelUte, 
affording  a  fine  enamel  on  the  edges  (Ramm.).  With  the  fluxes  many  varieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  stroug  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decom* 
posed  by  fluohydrio  acid  Not  decomposed  by  adds  (Bamm.).  After  fusion  perfectly  decomposed 
by  sulphuric  acid  (v.  Kobell). 

Obs« — ^Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chlorttic  or  talcose  schist, 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  aphriziie,  Rubellite  and  green  tourmaline  occur  near 
Katherinenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yollowish-brown  crystals  ui 
talc  at  Windisdi  KappeU  in  Carinthia ;  green  at  Airolo,  Switzerland ;  white  specimens  {achroUe) 
come  from  ^t.  Oothard,  Siberia,  and  Elba.  A  specimen,  formerly  in  the  Grand  Duke's  collection 
at  Florence,  measuring  11  inches  square,  contains  4  erect  green  tourmalines  and  I  prostrate,  2,  4, 
and  2^  inches  long,  and  ^  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  have  been  obtabied  near  Bovey  Traooy  in  Devon ;  also 
found  in  Oomwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  black  near  Aberdeen 
in  Scotland,  and  elsewhere ;  dark  brown  at  Dalkey  in  C!o.  Dublin,  Ireland ;  green  near  Duufanaghy, 
Ck).  Donegal ;  g^reen  and  red  at  Ox  mountain,  near  Sligo. 

In  the  n.  States,  in  Maine  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalines 
with  lepidolite,  etc.,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other ;  also  blue  and  pink  varieties; 
at  Albany,  green  and  black ;  at  Streaked  Mtn,  black.  In  Mom.,  at  Chesterfield,  red,  green,  and 
blue,  in  a  granite  vein  with  albite,  uranite,  and  microlite,  the  crystals  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  crystals  often  with  distinct  prisms  of  red  color  inside,  especially  when 
in  smoky  quartz ;  at  Goshen,  similar,  the  blue  in  greater  perfection ;  at  Norwich,  New  Baintree, 
and  Carlisle,  good  blade  crystals.  In  N.  Hamp.,  Alstead,  Grafton,  Sullivan,  Acwortli,  and  Saddle  • 
back  Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite,  in  V&rmoni^  at  Brattle- 
boro,  black.  In  Conn^  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Lane's  mine, 
sometimes  two  inches  in  length  and  breadth ;  at  Haddam,  interesting  black  crystals  in  mica 
slate  with  anthophyllite,  also  in  granite  witli  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
side  of  the  river.  In  N,  Tarkj  near  Gouvemeur,  hght  and  dark  brown  crystals,  often  highly  modi- 
fled,  with  apatite  and  scapdite  in  granular  Umestone  (f.  S'6%,  339) ;  at  Canton ;  in  simple  prisms 
in  the  same  rock  near  Port  Henry,  Essex  Co.;  at  Schroon,  with  chondrodite  and  scapoUte; 
at  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  the  chrysoberyl  locality  noar 
Saratoga,  N.  Y.,  black;  at  Alexandria,  Jefferson  Co.;  at  Kingsbridg^,  brown,  yellowish  or 
reddish-brown  crystals  in  dolomite ;  near  Edenville,  gray  or  bluish-gray  and  green  in  three* 
sided  prisms  occur ;  short  black  crystals  in  the  same  vicinity,  and  at  Rocky  Hill,  sometimes  6 
Inches  in  diameter ;  a  mile  southwest  of  Amity,  yellow  and  cinuamon-colored  crystals  with  spinel 
in  caldte ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu- 
lar limestone.  In  Ni  Jersey^  at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  is 
Umestone,  with  spineL  In  Penn.,  at  Newlin,  Chester  Co. ;  at  London  Grove  and  noar  Unionville, 
of  a  light  yellow  or  brownish-yellow  (f.  458),  in  limestone,  and  rarely  white;  at  Parksbarg,  Ches- 
ter Co ;  in  Delaware  Co.,  at  Aston ;  at  Chester,  flue  black ;  Middletown,  black ;  Marple,  of  a  green 
color  in  talc ;  opposite  New  Hope,  Buck's  Co. ;  in  New  Garden  township,  Chester  Co..  in  lime* 
stone,  light  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
black  czystalB,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.  In  S.  Car.,  m  Cheo- 
wee  vaUey.    In  Georgia,  Haberaham  Co.     In  Caii/omia,  black  crystals.  6-8  in.  in  diameter,  ic 

34 


370  OXYGEN  COMPOUNDS. 

feldspar  roins,  in  the  mountains  between  San  Diego  and  the  Colorado  desert,  bordering  the  ele 
vated  valley  of  San  Felipe. 

In  Caaiada^  superb  greenish-jellow  crystals,  1  inch  through,  in  limestone  at  G.  Cnlumet  Id., 
amber-colored  at  Fitzroy,  C.  W. ;  transparent-brown  (f.  336)  at  Hunterstown,  C.  K,  with  idocrasf 
and  garnet ;  black  at  Bathurst  and  Elmsley,  0.  W.,  and  St.  Jerome,  C.  E. 

The  name  UirmaUn^  fh>m  Turamcdi  in  Cingalese,  was  introduced  into  Holland  in  1703,  witli  « 
lot  of  gems  from  Ceylon.  The  property  of  attracting  the  aehes  of  burnt  peat,  after  fHction,  led  Ui 
its  being  very  soon  named  in  Holland  Aschentrecker,  or  ash-drawer.  In  1717,  Lemery,  in  his 
Memoir  in  the  Hist,  de  T  Acad,  des  Sd.,  France,  referred  the  attraction  to  magnetism ;  aiid  it 
1756  to  1762,  appeared  the  several  Memoirs  of  ./£pinus  (published  in  the  Mem.  Acad.  Berlin,  vol. 
xii.,  and  at  St.  Petersburg)  on  the  dedrictU  properties  of  tourmaline.  The  name  tourmaline  was 
slow  of  introduction  into  mineralogical  treatises.  The  first  specimens  from  Ceylon  were  cut  gems, 
so  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent.  Linnaeus,  in  his 
Syst.  Nat.,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Cey- 
lon crystals,  and  bring  the  two  minerals  into  oner  species.  On  the  name  schorl,  see  pages  204  to 
206.  Long  afler  the  union  of  tourmaline  and  schorl,  the  species  continued  to  bear  the  tatter  of 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  the 
name  of  the  species,  with  common  schorl  and  tourmaline  or  precious  schorl  as  two  subspedes. 

Alt. — ^Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidcdite,  a 
species  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  the  red  and 
green  \  arieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubellites  and 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and  removal  of  the 
interior ;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow  uranite  (Tesche- 
macher). 

Zeuxits,  Thomson  (Ann.  Phil,  iv.  299, 1814)  was  found  in  1814  in  adcular  inter^'oven  crystals  at 
Huel  Unity,  Cornwall ;  color  brown,  slightiy  greenish  in  some  lights ;  Q-.  =3*051 ;  H,=4-25;  prisms 
stated  to  be  flat  rectangular.  Thomson's  analysis  afllbrded  Si  33*48,  ^1  31*85,  ^e  I'e-Ol,  Oa  2-4*«, 
lA  5 '2 8 =99*0 7.  B.B.  becomes  scoriaceous  at  the  edges.  Loses  over  6  p.  c.  when  heated  in  a 
glass  tube.  Greg  supposes  that  this  loss  may  have  been  of  bone  acid  instead  of  water,  and  that 
the  mineral  is  a  ferriferous  tourmaline  (PhiL  Mag.,  IV.  z.  118). 

321.  QEHIiSNITB.    Gehlenit  Fuchs,  Sdiw.  J.,  xv.  377,  1815.      Btylobat  Brei(h^  Leonh. 

Taschenb.,  x.  600,  1816,  Hofihu  Min.,  iv.  h,  109,  1817. 

Tetragonal;  near  meionite  in  form  (p.  318).  OAl-i=158°  12';  a= 
0'400.  Observed  planes :  0 ;  vertical,  W,  i-3 ;  octahedral,  1,  f ,  2,  ^4, 
Descl.  0  A  1=150°  30',  O  A  2=131°  28',  6^ Af =147°  7',  0  A  f  i=136°  68' 
(1 35° — 136°  obs.).  Crystals  usually  short  squai'e  prisms,  sometimes  tabular. 
Cleavage  :  0  imperfect ;  i-i  in  traces. 

H.=5*5— 6.  Gr.=2"9— 3*067.  Lustre  resinous,  inclining  to  vitreoas. 
Color  different  shades  of  gr^sh-green  to  liver-brown  ;  none  bright.  Faintly 
Bubtranslucent — opaque.  Fracture  uneven — splintery.  Streak  white — 
grayish-white.     Double  refraction  feeble ;  axis  negative. 

Oomp. — 0.  ratio  for  &,  S,  §i=  1 : 1 :  },  or  3 : 2  between  bases  and  silica,  as  in  andalasite.  Formols 
(i  &•  +  i  fi)  Si=,  if  3tl  to  Fe=5 : 1,  Slica  29-9,  alumina  21  5,  sesquioxyd  of  iron  6*6,  lime  42*0= 100. 
Analyses':  1,  Fuchs  (Schw.,  zv.  377);  2,  Thomson  (Min^  L  281);  3,  v.  Kobell  (Kastn.  Arch.,  iv. 
813);  4,  Damour  (Ann.  Oh.  Ph78.,IIL  z.  66);  6,  6,  Kiilm  (Ann.  Ch.  Pharm.,  liz.  371);  7,  Buw 
melsborg  (3d  Suppl,  47) : 


Si 

£1 

9e      ^e 

Ag 

Ca 

ft 

1. 

Fassa 

29-64 

24-80 

6-66 

... 

35*80 

SSO =99-60  Fuchs. 

2. 

u 

29-13 

26-06 

4-86 

37-88 

4*64=100-46  Thomson. 

8. 

u 

31-0 

21-4 

4-4 

S-4 

37-4 

2-0=99-«  KolieU. 

4. 

(( 

81-60 

19-80 

6-97      

2-20 

38-11 

1*63,  ]^a  0*33=99*64  Damour. 

6. 

M 

30-47 

17-79 

7-30 

2-99 

36-97 

8-6-2=99*14  Kiihn. 

6. 

U 

29-58 

19-(i0 

7*26 

1-41 

S6-56 

6-A6=99'28  Kiihn. 

7.       ''        29*78    22*02    3*22     1*73    8*88    37*90,  1^  and  loss  1*28,  liln  019  Bamm. 

Rammelsberg  has  cleared  up  in  part  the  discrepancies  in  the  analyses  by  discovering  that  the 
mineral  contains  both  sesquioxgd  and  protoxyd  of  iron.  The  oxygen  ratio  from  his  anal^yses  if 
3*4  :  3  :  41,  for  which  he  substitutes  3  :  3  :  4=1  :  1  :  J. 
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Pyr.,  etc— BB.  thin  splinters  fbse  with  dif&colty  (F.=5'7,  ▼.  KobeU)  to  a  gray  glass.  With 
borax  fUses  slowly  to  a  glass  colored  by  iron.  Gelatinizes  wiUi  muriatio  acid,  yielding  a  solution 
containing  both  protoxyd  and  sesquiozyd  of  iron. 

Obfl. — GehlcDite  is  found  only  at  Mount  Monzoni,  in  the  Eassa  valleyi  in  isolated  or  aggregated 
erystala,  inrested  by  caldte. 

Named  by  Fuchs  after  bis  colleague,  Gehlen. 

Alt. — Gehlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  Or.  Bischof  Si 
31*62,  ^  23-79,  te  9*43,  Hg  2*84,  Ca  81'13,  ign.  1'28=100'09,  with  some  mixed  carbonate  of  lime. 

Axti£ — Not  unfrequent  among  furnace  scoria,  in  thin  square  tables,  or  8-sided  prisms,  with 
deavage  parallel  to  the  lateral  planes  of  a  square  prism.  Has  been  obserred  at  Dawes'  furnace, 
Oldbuiy  in  England,  and  at  Holzhausen  in  Hossia  Analyses:  1,  Percy  (Bep.  Brit  Assoa, 
184ff,  Am.  J.  8a^  11.  y.  128) ;  2,  Bunsen  : 


1.  Dawes',  Oldbniy 

2.  Holzhausen 


Si      £1      ^e    liln  1^     Ca 

28*82  24-24  0*27  0*07  2'T9  40*12 
82-22  27-81    2-67  6-67  17*35 


]$ra     j[  Ca  S  Oa  8 

0-64  0*26  3-38=100*09  Pei^. 

11-30  3-06 =99-97  Bunsen. 


322.  ANDAIiUBiTU.  Spath  adamantin  d'un  rouge  violet  {ft,  Forez)  Boum.,  J.  de  Phys., 
xxxiT.  458,  1789.  Feldspath  du  Forez  GuyUm,  Ann.  Gh.,  l  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  DetameOi,^  J.  de  Phya.,  xlvi.  386,  1798.  Andalusite.  Feldspath  apyre  H.,  Tr.,  iv. 
1801.  Micaphilit,  MicaflUt  (fr.  Lahmerwinkel),  Brunner,  Moll's  Ann.  B.  H.,  iiL  294,  1804,  Efem., 
i  51,  1805;  Micaphyllit,  had  nrihogr.  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodenmais,  and 
Horzogan)  FhiH^  GebirgR-Form.  Churpfalzbaierischen  Staaten,  5,  1806.  Hartspat  WertL 
Made  hyaline  Cordier, 

Silex  niger  cum  cruoe  Candida:  Darmn  ein  weiss  Kreutz,  Gtsfyer^  Foss.,  46,  1665.  Lapis 
crucifer  (fr.  Compostella)  quem  Hispani  vocat  crudatum,  Mercati,  Metallotheca  Yuticana,  287, 
1617.  Pierres  de  Mades  (fr.  id.)  Eobicn,  N.  ide^s  sur  la  Format,  d.  Foes.,  108,  1751  (with  fig). 
Spanish  Shirl,  Cross-Stone,  Hill,  Foss.,  152,  1771.  Pierre  de  Croix,  Made  basaltique,  Schorl  en 
prismes— dont  les  angles  obcus  sent  de  95",  de  Lisle^  CrisL,  1772,  ii  440,  1788.  Crudto  Delch 
meih.,  T.  T.,  it  292,  1797.  Ohiastolith  KareL,  Tab.,  28,  73,  1800.  Chiastollte.  Made  K,  Tr.,  IiL 
1801.  Hohlspath  Wem.,  1803,  Ludwig's  Wem.,  210,  1804.  Ohiast  ident.  with  Andal.  Berr^ 
hardi,  Moll's  Efem.,  lit  3-2,  1807,  Beud,  Tr.,  868,  1824. 

Orthorhombic.    I A  7=90°  48',  (9  A  H=144*'  32' ;  a:h:  ^=0-7124:1 : 1 : 
1-01405.     Observed    planes  :    O ; 
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vertical,  /,  i-i,  i-i,  i-2,  i-5 ;  domes, 
1-i,  1-1 ;  octahedral,  1,  2-5.  OaI 
=90^  O  A  1-1=144°  55',  i-Z  A  i-2 
=127°  30',  l.tAl-i=109°  4', 
1-t A  1-1=109°  50'.  Cleavage:  / 
perfect  in  crystals  from  Brazil  ;  i-l 
less  perfect ;  i4  in  traces.  Mas- 
sive, imperfectly  columnar,  some- 
times radiated,  and  granular. 

H.=7*5 ;  in  some  opaque  kinds 
3  —  6.  G.=3-05  — 3-35,  mostly 
3-1 — 3-2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  pearl-gray,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  sub 
conchoidal.  Double  refraction  strong;  optic-axial  plane  i-t;  angle  very 
large  ove^  80° ;  bisectrix  negative,  normal  to  0. 

▼•«■•— 1.  Ordmary.    H.=7-6  on  the  basal  face,  if  not  elsewhere.    For  8p.gr,  see  below. 
2.  CTUastoliie  (made).  Stout  crystals  having  the  axis  and  angles  of  a  different  color  fVom  the  rest, 
owing  to  a  regular  arrangement  of  ioc^urities  thra  2gh  the  interior,  and  hence  exhibiting  a  oolored 
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a^-^v^-'ft  c^^^-^^d  g..-^y^^/  g  h 

Fig.  S43  shows  the  successive  parts  of  a  single  crystalf  as  dissected  hj  B.  Horsford  of  Spring 
field,  Mass. ;  344,  oue  of  the  four  white  portions  f  and  345,  the  central  black  portion.    The  formi 

343 


344 
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of  the  white  and  black  portions  vary  much.  Bernhardi  showed  in  1807  (L  c.)  that  the  centra) 
column  sometimes  widened  from  the  middle  toward  each  end. 

The  name  macle  is  from  the  Latin  maculOy  a  dpoi^  and,  as  Robien  observes,  it  alludes  to  the 
nbh  of  the  "  mascU  "  in  heraldry,  in  which  the  word  signifies  a  voided  lozenge^  or  a  rhomb  with  open 
centre  (I  c.,  1751,  in  de  Lisle,  Grist).     Ohiastolite  is  from  chi^  the  Greek  name  for  the  letter  X. 

Oomp.—O.  ratio  for  S,  §i=3  :  2;  £lSi=Silica  36-8,  alumina  63-2=:100,  with  little,  if  any, 
sesquioxyd  of  iron  replacing  the  alumina.  Analyses:  1,  Bucholz  (Moll's  Efem.,  iv.  190);  % 
Thomson  (Min.,  L  2H2);  3,  Bunsen  (Fogg.,  zlvil  186);  4.  A.  Erdmann  (Jahresb.,  zxiv.  311);  5, 
Both  (ZS.  G.,  Til.  15) ;  6-8,  Hubert  (Jahrb.  G.  Beiohs.,  I  350,  858) ;  9,  Kersten  (J.  pr.  Oh.,  zzzvii 
162);  10-12,  Pfiugstenft  £.  E.  Schmid  (Fogg.,  xcvii.  113);  lS,Svanberg  (Jahresb.,  xxiiL  279); 
14,  16,  Jeremejef  (Verh.  Min.  G«a  St  Fet.,  1863,  140, 145);  16,  Arppe(Act.  SocPenn.,  ▼.  1867); 
17,  Damour  (Ann.  d.  M.,  Y.  iv.  63) ;  18,  Bunsen  (L  a) ;  19,  Jackson  (J.  N.  Hist  Boston,  i  55) ;  20. 
Benoa(Ezpl  Sd.  deTAlgerie,  1848,  68);  21,  Jerofejef  (Verh.  Min.  (^a.  St  Fet,  1863,  147): 


Si       $1        Fe    Hn  ftg    C^a     ^a     &      ft 


I. 

2. 
8. 
4. 
[6. 
6. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
SO. 
31. 


Herxogau 
Tyrol 
**    Idsens 


u 
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K 


(I 


"Pseud, 
Langtauf  y. 

Erumbach,  FiewL 
Munzig 

Katharinenborg 
Robschutz 
Br&unsdorf 
Fahlun,  8w. 
Mankova,  OhituL 
Sohaitansk,  Andal 
Kalvola,  FbiL 
Braza  (i) 

Lancaster,    CfhiaeL 


u 


II 


Algeria,  *' 

Buskiala,  KnL,  *« 


36-6 

35-80 

40-17 

3999 

36-74 

39-24 

36-66 

37-68 

37-51 

85-74 

86*84 

37-57 

87-66 

36-33 

86-7« 

87-41 

37  OS 

39  09 

38-0 

36-0 

38-42 


60-5        40 
60-20  ^el'32 
58-62       


0-61 
0-83 


68-60  0-72 

69-65  2-80    

59-49  0  68   

60-00  1-33   

59-14  0-86   

60-01  1-49   

66  98  5-71    

66-82  3-22    

69-88  1-88    

5987  1-87    

62-20  0  30  tr, 

61-70  0-20   

61-26  1-86   

61-46  1-17  ir. 

68-56  0-5S 

61-0  ("6  4-0     

61-9 

60-96  8-20   


=101-0  Budiok. 

1-Oa 2-08=99  86  ThomsoiL 

0-28 =99-68  Bunsen. 

=100-14  Erdmann. 

0-49 =99-68  Both. 

0-25  0-51 =100-12  Hubert 

0  98 =99*92  Hubert 

0-50  2-01 =10014  Hubert 

0-46  0-48 =99-96  Elersten. 

0-20  0-15 =98-78  Ffingsten. 

1-09 =98-11  Ffingsten. 

0-61 =99-66  Ffingsten. 

=100-35  Syanbeig 

0-10   1*60   0*25=100-18  Jerem. 
Ir,    0-.30   0*66= 10039  Jerem. 

— =100-63  Arppe. 

— — ^  —-=99-66  Damour. 

—  0-21 0-99=99-38  Bunsen. 

— 1-6=99-5  Jackson. 

— =98  6  Benoo. 

<r.    4*12     tr.    0*60   2-60=99-80  Jerof. 


1-14 
0-17 
0-38  0-58 

0-60 

ir.    0-90 
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AbbL  Ko.  4,  G.=3-164;  5,  ograuito  peeudomorphous  afler  andaluslte,  a.=3*401 ;  6,  G.=3'108 
7|  pfleudomorphoas  cyanite,  forming  the  exterior  of   6,  0.= 8*327 ;  8,  pfleudomorphous  cyanitc 
after  andaliuitei  from  the  Koralp  in  Styna^  G.=8-648 ;  9,  G  =3-152;  10,  G.=3-12 ;  11,  G.=3'li 
12,G.=3  07;  16,  G.=314 :  17,G.=3160;  20,  G.=31,  /a/=931% 

Pyr.,  etc — ^B.B.  infusible.  With  cobalt  solutioii  gives  a  blue  color  Not  decomposed  bj  adds 
Decompofied  on  fiiaion  with  canstio  alkalies  and  alkaline  carbonates. 

Oba. — ICost  common  in  argillaceous  schist,  or  other  schists  imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  and  related  rocks ;  rarely  in  connection  with  serpentine.  Found  in  Spain,  in 
AndahiHia  (first  loa  discoTeredX  and  thence  the  name  of  the  species;  in  the  Tyrol,  Lisens  val- 
ley, in  laige  cryst  with  oyanite;  in  Saxony,  at  Brannsdorf,  Bobschntz,  Munzig,  Penig;  in  Mo- 
ravia, at  Goldenstein ;  Bavaria,  at  Lahmerwinkel,  Babenstein,  Hogenau,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Krems,  in  serpentine ;  France,  Bept  of  Var,  near  Hy&res;  Bareges  in  the  Pyr- 
enees ;  Finland ;  Eussia,  at  Sdiaitansk  in  the  Ural ;  Makova,  eta,  in  Nertschinsk.  In  Ireland 
at  Killiney  Bay*  in  mica  schist;  near  Balahulish  in  Argyleshirer  Cumberland,  England.  In 
Brasil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

In  N.  America,  in  Jidine  at  Mt.  Abraham,  Bangor,  Searsmont,  Oamden,  S.  Berwick.  K.  Bdmp^ 
at  White  Mtn.  Notch;  Boar's  Head,  near  Bye;  at  Charleston.  Vermont,  near  Bellows  FalU. 
Mass^  at  Westford,  abundant  in  cryst.,  sometimes  rose-colored;  Lancaster,  both  varieties;  Ster- 
ling, chiastolita  Oonn^  at  Litchfield  and  Washington,  good  cryst  Penn.,  in  Delaware  Co.,  neat 
LeLperville,  large  cryst ;  at  Uarple,  Upper  Providence,  and  Springfield,  good  oryst ;  one  weigh* 
ing  7^  lb&,  and  a  group  of  crystals,  free  fh>m  the  gangue,  of  about  60  lbs.  OaU/.f  along  the 
Churchillas  rivers,  San  Joaquin  vaL,  at  crossing  of  road  to  Ft  Miller.  In  Canada^  at  L.  St  Fraa- 
ois,  in  reddish  trL  cryst,  in  mica  sdiist,  both  var.    In  N,  ScoHa,  at  Cape  Oanseau. 

Alt — Andalusite  occurs  altered  to  kaolin;  sometimes  to  mica;  also  to  qyanite  (anal.  6,  7, 
8) ;  crystals  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  fi^m  the  Tutchaltui  Mtn.,  Nertschinsk,  afforded  Jeremejef  (L  a) 
Si  63-6,  il  43-1,  Fe  1-01,  ftg  «r.,  Ca  096,  l^a  <r.,  &  0*8,  ign.  0-87  =  100-34;  G.=:2'944.  The 
crystala  were  distinctly  altered  to  a  depth  of  2  lines,  and  this  part  was  B.B.  Visible.  /A  /=:98i'', 
the  snrfaoea  not  smooth. 

Artil — Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fluorid  of  silicon  on  caldned 
alumina,  the  angle  /A  /of  the  crystal  91  %  and  composition  Si  29*6,  i&l  70-2=99*7 =&* Si';  also 
by  the  action  of  fluorid  of  aluminum  on  silica  (Deville  &  Caron). 

Mteuk  Breith.,  Handb,  it  368,  1841;  Talkstelnmark  Freieaa>en^  Mag.  Orykt  Sachs.,  v.  131, 
has,  as  Hausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hard- 
ness of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  oolorless  streak.  G.=2'45~ 
2-63 ;  a  somewhat  greasy  feel    1,  Kersten  (Schw.  J.,  Ixvi.  16);  2,  Kussin  (Ramm.  Min.Oh.,  681): 


Si 

Si 

fin 

Mg 

1. 

2. 

37-62 
36  01 

60-60 
63-72 

0-63 

0-82=99-67. 
=99-73. 

Breithaupt  says  that  it  contains  6  p.  c.  of  water;  but  neither  of  the  analyses  made  sustain  thl& 

323.  FZBROUTB.  Faserkiesel  (fr.  Bohemia)  Lindacher^  Mayer's  SammL  phys.  Aufs.,  il  277, 
1792,  Bergm.  J.,  iL  66,  1792  Fibrolite  (f^.  the  Gamatic)  Boumon^  PhU.  Trans.,  1802,  289,  336 ; 
=Boumonite  Lucas^  TabL,  iL  216, 1813.  Bucholzit  (ft,  Tyrol)  Brandes,  Schw.  J.,  xxv.  126, 1819. 
SiUimanite  (fr.  Conn.)  Botoen,  Am.  J.  ScL,  viiL  113,  1824.  Worthite  Hess,  Pogg.,  xxi.  73,  1830. 
Xenolit  NordoMk^  Act  Soa  Sc.  Fenn.,  L  372,  Pogg.,  Ivi  643,  1842.  Bamlit  Erdmamn^  Ak.  Hi 
Stookh^  1842, 19.    Montolite  (fir.  Monroe,  N.  Y.)  Smman,  Am.  J.  ScL,  IL  viil  886,  1849. 

Monoclinic.  /A  /=96°  to  98°  in  the  smoothest  crystals ;  usnallf  largei, 
the  faces  /striated,  aad  passing  into  i-2.  Cleava^ :  i-l  very  perfect,  bril< 
liant.  Crystals  commonly  long  and  slender.  Also  fibrous  or  columnar 
massive,  sometimes  radiatmg. 

H.=6— 7.  G.=3*2— 3*3.  Lustre  vitreous,  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayish-v^hite,  grayish-green,  pale  olive- 
green.  Streak  uncolored.  Transparent  to  translucent.  Double  refraction 
very  strong ;  optic-axial  jplane  i-l ;  angle  about  44°  for  the  red  ray ;  biseo 
trix  positive,  normal  to  0 ;  Descl. 
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Var. — 1.  SUUmanUe.  In  long,  slender  oystalB,  passing  into  flbrousi  with  the  fibres  sepanUs 
G.=3-238,  ft*.  Norwich,  Ot,  Dana;  8-282,  fir.  id,  Brush;  3*289,  f^.  Yorktown,  Norton. 

2.  Fibrolite,  Fibrous  or  fine  oolumnar,  firm  and  compact,  sometimes  radiated;  grayish-white  tc 
pile  brown,  and  pale  oliye-green  or  greenish-gray.  BudioUtUe  and  numroUte  are  here  induded ;  thi 
latter  is  radiated  oolumnar,  and  of  the  greenish  color  mentionod.  G.=3'24,  fibrolite,  Boomon; 
8*19— 3*21,  id.,  Damour;  8'239,  bucholzite,  (t.  Chester,  Pa.,  Erdmann;  3*04— 8*1,  monrolite,  & 
Silliman;  3-075,  id..  Brush. 

BarrUUe^  from  Bamle,  Norway,  resembles  the  monrolite,  being  oolumnar  subplumose,  silky;  0. 
=2*984,  and  color  greenish- white  or  bluish-green.  The  analysis  of  Erdmann  (see  below)  gare  a 
large  excess  of  silica ;  but  L.  Semann  observes  that  there  are  minute  prisms  of  quartz  among  the 
fibres  of  bamlite. 

Xenoliie  also  resembles  fibrolite  closely,  excepting  in  the  high  spedflc  gravity,  8*58,  wbidi  sug^ 
gests  an  identity  rather  with  cyanite.  But  the  prisms  are  stated  to  have  the  angle  91%  which  is 
the  angle  of  andalusite ;  and  Desdoizeaux  says  that  it  is  optically  like  fibrolite,  and  not  liks 
cyanite.    From  Petershoff,  Finland,  and  near  St.  Petersburg. 

WorihUe  is  hydrous,  and  appears  to  be  a  somewhat  altered  form.  H.='7'26 ;  color  white ;  trans- 
lucent.   Optically  like  the  above.    From  near  St  Petersburg. 

Oomp. — £l  Si,  as  for  andalusite =Silica  36*8,  alumina  68*2=100,  as  in  Damour's  analysis  of 
fibrolite,  and  Connellys,  Staafs,  and  Billiman's  of  sillimanite.  Damour  obtained  in  his  analysis 
of  sillimanite  39  p.  a  of  silica,  and  others  still  more,  showing  apparently  tiiat  the  mineral  is  not 
always  pure. 

Analyses  of  fibrolite,  eta :  1,  Ohenevix  (J.  d.  Mines,  ziv.  86) ;  2,  B.  BDliman,  Jr.  (Am.  J.  ScL,  IL 
viiL388);  3,  4,  Damour  (C.  B.,  IxL  319);  5,  Brandos  (J.  de  Pharm.,xol  237);  6,  Thomson  (Ann. 
Lya  N.  York,  ill  and  Min.,  L  235);  7,  A.  Erdmann  (Ak.  H.  Stockholm,  1842.  19) ;  8,  9,  B.  Silli- 
man, Jr.  (L  c.);  10,  Bowen  (Am.  J.  Sci.,  viiL  118);  11,  Hayes  (Alger's  IGn.,  601);  1*2,  Oonndl 
(Jameson's  J.,  zxxL  232);  13,  Staaf  (Jahrcsb.,  xxv.  348);  14,  Silliman,  Jr.  (La);  16,  Damour 
(Ann.  d.  K.,  V.  xvL  219);  16,  Norton  (This  Min.,  2d  ed.,  878,  1844);  17,  18,  Smith  ft  Brush 
(Am.  J.  6d.,  n.  xvi.  49) ;  19,  Komonen  (L  a) ;  20,  Hess  (Pogg.,  xxi.  78): 


fil         Si 


9e      ftg       a 


=97*00  Cheneviz. 

=99*42  Silliman.* 

1-06=100-11  Damour. 
1-20=100114  Damour. 

,  k  1*6=100  Brandea. 

=99*32  Thomson. 

0-40=100*07  Erdmann=£l*  St. 

=100*91  Silliman. 

=99*68  Silliman. 

0*51=99*28  Bowen. 

,  Ca  ()*31=99*Hi  Hayea. 

=96*68  ConnelL 

043=98-98  Staaf. 

=1 00*06  Silliman. 

^  Mn  0*28=100*28  Damour. 

=102*74  Norton-t 

l-03=99*83  Smith  A  Brush. 
0*85=99-78  Smith  ft  Brush. 

=99  98  Komonen. 

4-63=99*71  Hess. 

An  analysis  of  bamlite  afforded  Erdmann  (L  a)  Si  60*90,  £l  40*78,  Pe  104,  Ca  1*04,  F  tr.si 
99*71. 

Pyr.,  efti.-'Same  as  given  under  andalusite. 

Ob8.^0cours  in  gneiss,  mica  schist,  and  related  metamorphio  rodu. 

Observed  near  Moldau  and  Schuttenhofen  in  Bohemia  {faserkieael)]  at  Fassa  in  the  T^ 
(bucholzUe);  in  the  Camatic  with  corundum  (fibrolite)]  at  Bodenmais  in  Bavaria;  near  ESgeris 
Bohemia ;  Marschendorf  in  Moravia ;  in  France,  in  the  vicinity  of  Issoire  in  boulders,  and  also  in 

*  One  of  Boumon*s  own  specimens,  received  by  OoL  Gibbs  (from  whom  the  original  part  of  tbs 
Yalo  Cabinet  was  obtained)  from  Count  Boumon  himselC 

f  Prof.  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably  owing  to  the 
presence  of  aluminate  of  potassa,  which  remauied  with  the  alumina  after  separating  the  ozyd  of 
iron  by  caustic  potassa ;  subtraotiDg  this  excess^  the  analysis  oorrespouds  to  those  by  Sillinian. 


1.  C^rnatic,  FOfroUte 

38*00 

58*25 

0-75 

2.        "             " 

86-31 

62-41 

0-70 

3.  Brioude,        " 

87*18 

61*17 

.  1  — 

4.  Morbihan,     " 

37*10 

61*03 

0-71 

5.  Tyrol,  BuehokUe 

46-00 

50*00 

2*60 

6.  Chester,  Pa. " 

46-40 

52*92 

tr. 

7.       "             " 

40*05 

58-88 

0*74 

8.       "             " 

85*96 

64-43 

0*52 

9.  Brandy  wine  Bp.,  fibrous 
10.  Chester,  Ct,  Sil6maMlo 

36*16 

63*52 

-—— 

42*66 

54*11 

2*00 

11.        "                  " 

42*^.0 

64*90 

1-10 

040 

12.        "                  •« 

36*75 

58*94 

0*90 

13.        "                   ** 

37*86 

58*62 

2*17 

0*40 

14.        **.                  " 

37*65 

62-41 

16.        "                   " 

89-06 

59*63  te 

1*42 

16.  Fau-field,  N.  T.  " 

37*70 

62*75 

2*29 

« 

17.  MonrolUo 

87*20 

69*02 

2*08 

18.        " 

37  03 

61*90 

19.  XenoUle 

47*44 

52*64 

■ 

20.  Wbrthiie 

40*68 

63*60 

1-00 
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the  canUm  of  Paulhagnet,  and  m  the  yicinitj  of  Ghavagiiac  and  Ouronce  with  cjanlte  and  oonin- 
dum,  and  between  St.  Eble  and  Crespignac. 

In  the  United  States,  in  MasmchuseUs,  at  Worcester.  In  Connecticui^  at  the  falls  of  the  Yantic, 
near  Norwich,  with  ziroon,  monazite,  and  corundum;  and  at  Chester,  near  Saybrook  {siUimanite); 
ac  UumphreysTille.  In  N,  York,  at  Yorktown,  Westchester  Co.,  10  m.  N.E.  of  Sing  Sing;  near 
the  road  leading  flrom  Pine's  Bridge  to  Yorktown  P.  Office,  in  distinct  crystals,  with  monazite, 
tremoUte,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Co.  {monrolite)^  with  mloa,  garnet,  magnetite,  eta  In  Fenn.j  at  Chester  on  the  Delaware,  near 
Queensbury  forge ;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Delcaoarc,  at  Brandywiuo  Springs 

FlbroUte  was  much  used  for  stone  implements  in  western  Europe  in  the 
"  Stone  age  "    (AnaL  8,  4.) 

The  crystallization  of  sillimanite,  flbrolite,  bucholzite,  and  also  of  bamlite 
and  xenoUte,  was  first  shown  to  be  orthorhombic  by  Desdoizeaux,  on  optical 
grounds.  The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
figure)  w^re  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetry  of 
the  crystals.  Afforded  Oa/=  1 05*;  C^Am=138'*  80',mA/,back,=120°80'. 

The  species  approximates  closely  to  andalusite,  but  appears  to  differ  in 
its  deavage,  that  parallel  to  »-i  being  very  perfect,  with  none  parallel  to  /; 
and  in  its  positive  bisectrix  and  mu(£  smaller  optio-axial  angle. 

Named  JSbrMe  from  the  fibrous  massive  yariety ;  &ucAoJit^  after  the 
chandst  Bucbolz ;  aiUimaniU^  after  Prot  Silliman. 

324.  OTANTTB.  Talc  bleu  Sage,  Descr.  Cab.  de  I'Ecole  des  Mines,  164,  1784.  Sappara 
Sausture  file,  J.  de  Phys.,  xxxir.  *213,  1789.  BerU  fenill^t^  Sage^  J.  de  Phys.,  xxxL  89,  1789. 
Cyanit  (fir.  Groiner)  Wem.^  Hoffm.,  Bergm.  J.,  877,  893,  1789;  TTem.,  lb.,  164,  1790;  Kyanite. 
Disthene  IT.,  Tr.,  iiL  101.  Bhostizit  {tt,  Pfitschthal,  or  ancient  Rhaetia)  Wem.,  Hoffm.  Min..  ii. 
b,  318,  1815,  iv.  b,  128,  1817. 

Triclinic.  In  flattened  prismB,  having  the  planes  i-t,  i-i,  /,  /',  i-2,  as  in 
the  annexed  transverse  section  (lig.  347) ;  O  rai'ely  observed.  Crystals 
oblong,  usually  very  long  and  blade-like. 


O  A  i-l=93°  15' 
O  A  i-i=100  50 
O  A  /'=96  42 
O  A  Z=98  58 
7a  i-i=122  21 
irx  A  vJ=106  16 


/A  /'=97°  4' 
irl  A  7=140  35 
i-l  A  7=145  41 
i-iA7'=13123 
i-tAv2=159  15 

7Ai-2=166  26 


347 


Cleavage :  i-%  perfect ;  i-i  Jess  so ;  0  imper- 
fect. Twins:  composition-face  i-f,  the  two 
planes  O  and  i-l  making  angles  veith  one  an- 
other; either  /^A^handed  or  fe/T^handed,  analogous  to  right-  and  left- 
handed  twins  of  orthoclase  ff.  314, 315,  p.  353) ;  also  a  kind  having  the  two 
crystals  crossing  at  60°.    Also  coarsely  bladed  columnar  to  subfibrous. 

H.=5— 7-25,  the  least  on  the  lateral  planes.  G.=3-45— 3*7;  3-559; 
white  cyanite ;  3"675,  blue  transparent ;  3*661,  Tyrol,  Erdmann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins :  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— ^transparent.  Optic-axial  plane  inclined  about  30°  to  edge  i-i/i-t. 
and  60°  15'  to  edge  irl/  0\  bisectrix  negative,  very  nearly  normsS  to  i-t. 

Var. — The  white  cyanite  is  sometimes  called  Rhaitmla, 
Oonip.-^ldi=:Silica  36*8,  alumina  63-2=100. 

Analyses :  1-3,  ArfFedson  (Ak.  R  Stockholm,  1 821,  L  148,  anfl  Schw.  J.,  xxriy.  208) ;  4,  Boaalea 
Pogg.,  Ivia  160);  5,  Marignac  (Ann.  Oh.  Phys.,  xiv.49);  6,  7,  A.  Erdmann  (Jahresb.,  xxiv.  811); 
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1. 

2. 

Roraas,  Norway 
St  Gothard 

36-4 
34-88 

68-8 
64-89 

3. 

**       later  a$k 

36*9 

64-7 

4. 

u 

36-67 

68*11 

6. 

(» 

86  60 

62-66 

6. 

Boraas 

87  40 

61-86 

7. 

8. 

9. 
10. 
11. 

Tyrol 

Greiner,  Tyrol 
Saualpe,  Car. 
Her^ioki  FinL 
Wermland 

87-86 
87-80 
37-92 
42-12 
40*02 

62  G9 
62-60 
61-60 
56*83 
68-46 

12. 

linooln  Ck).,  N.  0. 

37-60 

60*40 

8,  Jacobson  (Pogg.,  Irviii.  416);  9,  Kohler  (Ramm.  Min.  Oh.,  657) ;  10, 11  ^een  (Arppe  UndBnokiv 
141);  11,  IgelBtrom  (J.  pr.  Ch.,  bdy.  61);  12,  Smith  k  Brush  (Am.  J.  Set,  XL  ztL  371): 

Si         ^        9e 

=100-2  ArfvedsozL 

-99-22        »* 

=101-6        " 

l-19=10.)-97  Bosalea. 

0-84=10<J-bO  Marignaa    G.=8-6. 

0-52,  Ou  0  19,  1^  0-61=100  68  EidmaQiL    a.=3*62S7. 

0-71=100*16  Erdmaim.    G.  =8-661. 

1*08=100  98  Jacobaou.     G.=3*678. 

1-04,  Ca  0-42=100  98  Kohler. 

0-46,  Ca  2-21, 1^  2*66=102*78  Mod.    MisEed  witli  quartai 

2*04=100*52  IgelBtrom.     G.=3-48. 

1-60=99-60  Smith  &  Brush. 

P3rr.,  etc. — Same  as  for  andaluaite. 

Oba.— Occurs  principally  in  gneiss  and  mica  slate.  Found  in  transparent  crystals  at  St  Gofth 
ard  in  Switzerland ;  at  Groiner  and  Pfitsch  (rJiatizUej  or  white  variety)  in  the  Tyrol ;  also  in 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Pontivy,  France ;  Villa  Rica,  Soutii  America; 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  in 
the  Shetlands  at  Hilswickness  Point ;  in  Ireland,  at  Donegal  and  Mayo. 

In  iV;  Bdmp^  at  Jaffirey,  on  the  Monadnock  Mtn.  In  Mas8.f  at  Chesterfield,  with  garnet  in 
mica  schist;  at  Worthington  and  Blanford  in  good  specimens;  at  Westfield  and  Lancaster.  Id 
Conn^  at  Litchfield  and  Washington  in  large  rolled  masses,  with  corundum  and  massive  apatite; 
at  Oxford,  near  HumphreysviUe,  in  mica  sdiLst  In  Vermonif  at  Thetford  and  Salisbury ;  at  Bel* 
lows  Falls  in  short  disseminated  crystals.  In  Penn,^  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Ridge  road,  back  of  Rot)iD 
Hood  tavern ;  at  East  and  West  Branford,  Chester  Co. ;  at  Darby  and  I^Bverfoiti,  Delaware  Ca 
In  Maryland,  eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt,  Buckingham  Co ,  and  two  •miles  north  of  Chancellorville,  Spotsyl- 
vania Co.  In  K.  CaroUna,  on  the  road  to  Cooper's  gap  in  LiiAColn  Co.,  near  Crowder*8  Mm., 
with  lazulite.    A  black  variety,  associated  with  rutile,  occurs  in  North  Carolina^ 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  gem,  umi 
somewhat  resembles  sapphire. 

Named  from  Kvavii,  blue.  The  name  sappare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  which  it  was  called  sapphire ;  a  oupy  of  this  label  is  given  in  J.  de 
Pbys.,  zjudv.  213 ;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  sent  bj 
the  Duke  of  Gordon  to  Saussure  the  father.  Disthene  is  from  ^i,,  twice^  or  of  two  kinds,  and  ed<r«{, 
ftrong,  alluding  to  the  unequal  hardness  and  electric  properties  iu  two  different  directions. 

Von  Kobell  has  shown  (Ber.  Ak.  MiiQchen,  1867)  that  the  right  and  Iclt-hauded  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  with  the  staurosoopo^  a  croas  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  d&erent  order  with  the  revolution,  according  as  ths 
twin  is  right-handed  or  left-handed. 

Alt — Cyanite  occurs  altered  to  talc  and  steatite. 


326.  TOPAZ.  Not  Tuird^iof,  Topazius,  (7r.,  P/tn.,  or  Agrie,  [=Chrysolite  pt].  GhxTSoUtbos 
pt  Plin.,  xxzvil  42.  Topasius  vulgaris =Chrysolithus  veterum  de  Boot,  Gemm.,  1636.  Chiysc^ 
lithus  de  Laet,  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Sazonia  (fir.  Schneckenstein)  Hemcktif 
Act  Ac.  N.  Cur.,  iv.  316.  Topas  WaiL,  117,  1747.  Topas  pt.  [rest  Beryl,  etc.]  Onmsi,  43, 
1758.  Chrysolithus  (fr.  Saxony)  Linn^  Syst.  1768.  Topaze  du  Bresil,  T.  do  Saze,  lie  Wt, 
Crist.  1772,  1 783,  with  figs.  Si,  ^\  Ca,  ^e,  Bergm„  Opusc.,  1780.  Si,  ^  and  Fluorine  Kh^-* 
Mem.  read  before  Ac.  Wiss.  Berlm,  1801,  Beitr.,  iv.  160,  18o7 ;  Vauq,,  J.  d.  M.,  xvi.  469,  1804 
(with  ref.  to  anal  by  Klapr.).  Pyrophysalite  (fr.  Finbo)  Hie,  ds  Ben.,  Afh.,  L  111,  1806,  Oehl 
J.,  liL  124,  1807=Physalith  TTcm.,  Hofftn.  Min.,  iv.  b,  114,  1817. 

Ptokitil  Weisser  Stangenschorl  Germ,\  Wem.,  Ueb.  Cronst,  169, 1780.  Schorl  blanc  eo 
prismes strides (fr.Altenberg)iSa^e,  Min.,  I  204, 1777;  deLisle,  Crist,  11420, 1783.  Schdrlartiget 
Beril  [var.  of  Beryl]  Wem,,  Bergm.  J.,  L  374,  388,  1789.  Stangenstein  [spedes]  ATorst,  Mui 
Lesk.,  1789;  Tab.,  10,  69,  1800.    Schorl  blanch&tre  DdanMHK,  Sdagr .  L  289;  LeuociHte  pt  •& 
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T.  T.,  B.  875,  1)97.  Scboriite  f  ftipn,  Grail's  Ann.,  i.  896, 1788.  ShwUte  Kirwan,  IGn.,  L  286, 
1794.  Fycnite  JSl,  Tr.,  iU.  1801.  & + £l  +  F  Sudnob,  Schw.  J.,  L  386, 1 808.  FycDite=TopaM 
ssSiHoe  flnatee  ■lomineuae  ff^  T»bL,  1809. 


Orthorhombic.    /A  7=124°  17',  6>  A  l-t=138°  3' ;  a :  5 :  c=0-90243 : 1 : 


O  Af-t 

<y  A2-» 

(?Ai= 

0A|= 

6>A1= 

Oa2= 

6>A4-8 

6>Af-J 

OAI-J 


=148°  58' 
=118  69 

152  56 

145  47 

184  25 

116  6 
=138  48 
=145  55 
=150  35 


6»Aft; 

(?A2-J: 

lAi^: 
lAi-i: 

I A  i-i: 

i-i  A  i-i, 

i-%  A  i-i: 


=147°  83' 
=136  21 
=117  40 
=169  27 
=161  16 
=150  6 
OT.  *-»,=93  11 
=136  35i 
=141  46 


*  A  f,  inac.,=149°  81' 
i  A  1,     "     =141  0 

1  A  1,  ov.  (?,=88  49i 

2  A  2-1=127  26i 

24  A  2-t,  ov.  0,=92  42 
2  A  2,  mac.,=130  22|- 
i-i  Ai-i,ov.i4,=115  31J 
iiAi4,  ov.  a,=129  22 


Crystals  usually  hemihedral,  the  extremities  being  unlike.    Cleavage : 
basal,  highly  perfect.    Also  firm  columnar ;  also  granular,  coarse  or  fine. 


X48 


349 


868 


863 


IZI 


860 


/<2r^ 


861 


Schneckenstein. 


Trombiill,  Ct 


H.=8.  G.=3-4— 3-65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
vellow,  white,  grayish,  greenish,  bluish,  reddish  ;  pale.  Streak  uncolored. 
transparent — subtranslucent.  Fracture  subconchoidal,  uneven.  PjJ'O- 
electric.  Optic-axial  plane  {4 ;  divergence  very  variable,  sometimes  differ- 
mg  much  in  diflferent  parts  of  the  same  crystal ;  bisectrix  positive,  normal 
to  0. 

Var^— 1,  Ordinary,  Usnafly  in  cryBtala ;  common  form  prismatic.  The  basal  deavage  is  an 
easily  observed  character.    Crystals  from  La  Paz,  Mexico,  gave  Hesscnberg  /A  7=124°  26'. 

PhysaUie,  or  pyrophysalUej  is  a  coarse  nearly  opaque  variety,  in  yellowish-white  large  crystals 
from  Unbo;  it  intumesoes  when  heated,  and  hence  its  name  from  ^U7a(a,  to  bloWf  and  nvpfflre. 

2.  FycnUe.  Btructuro  colnmnar,  but  very  compact  Has  been  considered  a  distinct  species  on 
the  ground  of  composition  (see  anaL)  and  crystallization  (made  monoclinic  by  Forchhammer). 
But  Bose  has  made  out  that  the  cleavage  is  the  same,  and  the  form  probably  the  same ;  and 
Desdoizeaux  has  shown  that  the  optical  characters  are  those  of  topas.  Finally,  Bammelsberg*8 
recent  analysis  ,^ves  the  same  composition.    Named  from  irr<y<ff,  ihick.  ^ 

Oomp. — %l§i,  with  one-half  of  the  oxygen  of  the  silica  replaced  by  fluorine;  or,  spociaUy,  a\ 
ttSLO'+iSiF^=SiUoon  15*17,  aluminum  29'68,  oxygen  84*67,  fluorine  20*68=100;  or,  Silicf 
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16*2,  eilidc  fluorid  28*1,  alumina  65*7=100.    The  formula  agrees  with  Stadeler's  rcftulta.  wk 
ahowB  (J.  pr.  CIl,  xdx.  65)  that  the  fluorine  present  amounts  to  about  20*68  p.  a  (see  below). 

Analyses:  1-3,  Berzelius (Schweig  J^  zyl  423,  AfhandL,  ly.  236);  4,  6,  Forchhammer  (J.  pr. 
Ch.,  TXJT.  195,  zzz.  400);  6-10,  Rammelsberg  (J.  pr.  Ch.,  zcvl  7);  11,  Bucholz  (Schw.  J.,  L 
385);  12,  BerseliuB  (I  c);  13,  Forchbammer  (L  c.);  14,  Bammelsberg  (I  a): 


L  Auerhach,  Saxony 
2.  Brazil,  yeUaw 
8.  FinbOf  pyfxiphyaaiUe 
4.  Finbo,  " 

6.  Trumbull,  Ct 
6.  Schneckenstein 
V.  Schlackenwald 

8.  Adun-Tschilon 

9.  Brazil 

10.  Trumbull 

11.  Altenberg,  Pycniie 

12.  "  " 
18.  "  " 
14.          "  " 


Si 

34  24 

8401 

34*86 

36*66 

35*39 

(})  33*68 

(})  83*37 

38*56 

(})  33-78 

32-38 

35*0 

88-48 

89  04 

33-28 


£1 

57*45 

58*38 

57*74 

55-16 

55*96 

56*54 

56*76 

56-28 

57*39 

55  32 

480 

5100 

51-26 

56*82 


14*99  Beraelius. 

15  06  Berzelius. 

15*02  Berzelius. 

17*79  Forchbammer. 

17*.S5  Forchbammer. 

18-62  Ramm. 

18*54  Bamm.    G.=3*520. 

18-30  Bamm.    G.=3'568. 

16*12  Ramm.     &.=8-561. 

16*12  Bamm.     Q.=8*514. 

16*5  Bucholz. 

17*09  Berzelius. 

18*48  Forchbammer. 

1612  Ramm.    G.=8-514. 


Ka  10  gaye  0*66  ign.    Deyille  (0.  R,  liL  782)  obtained  for  topaz : 

Si  £]  Si 


L  Saxony 

22*3 

54*3 

6*6 

17*8=100-4. 

8.  Bra&l 

25*1 

53-8 

5*8 

15*7  =  100-4. 

Elaprotb,  in  1795  (Beitr,  l  10),  found  that  pycnite  lost  25  p  c.  in  a  poroelain  oyen;  and 
Forchbammer  (J.  pr.  Ch.,  xxix.  194,  xxz.  400)  obtained  for  the  loss,  at  the  fusing-point  of  iron,  of  th« 
topaz  of  Trumbull,  Ct,  28*535  p.  a ;  of  Brazil,  23*0a ;  of  Finbo,  24  80  H  St.  CUiro  Deyille  sUtes 
(G.  R.,  xxxviiL  817 )  that  topaz  loses  its  fluorine  as  fluorid  of  silicon ;  28  p.  c.  of  this  fluorid,  in  his 
trials,  passed  ojQT.  In  recent  experiments  made  under  Rammelsberg  s  direction,  the  Finbo  mineral 
lost  in  a  porcelain  oven  22*98  p  a;  Schneckenstein  20  78;  Schlackenwald  17-73—16-23;  lYum- 
bull  16*27—19*65;  Brazil  15*40— 14-29;  Altenberg  pycnite  19  98.  The  topaz  was  not  fused  in 
the  heating,  yet  somewhat  blistered  at,  surface.  The  Brazil  topaz  afforded  Rammelsberg  alter  the 
heating  in  which  15*4  p.  c  were  lost,  Si  30*22,  &  71*34,  F  1  66=103*12;  and  after  that  in  which 
the  loss  was  14*ji«  p.  a.  Si  3010,  %1  70*38,  F  2  47=102*95,  showing  that  the  part  lost  was  not 
strictly  fluorid  of  silicon,  but  may  haye  included  some  fluorid  of  aluminum.  G  Siadeler  (1.  c)  ban 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89-9  p.  c.  of  the  los^  to  be 
fluorine.  This  giyes  for  the  Trumbull  topaz  (anaL  6),  2116  F;  the  Brazil  20*71  F;  the  Finbo, 
22*29,  from  Forchhammer's  results,  and  20  6u  from  Rammelsberg's ;  for  the  Saxon,  lb'64  from 
Raomielsberg's  trials,  and  2(i*68  from  Deville's ;  the  mean  of  the  whole  20*68. 

Pyr.,  etc.— B.B.  infusible.  Some  yaricties  take  a  wine-yellow  or  pink  tinge  when  heated 
Fused  in  the  open  tube  with  salt  of  phosphorus  giyes  the  reaction  for  fluorine.  With  oobaU 
solution  the  piUyerized  mineral  gives  a  fine  blue  on  heating.  Only  partially  attacked  by  sulpboric 
add.    G.  before  ignition  »*689,  after,  8  533,  Church. 

Obs. — Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  talcose  rock,  as  in  Brazil,  with  eudase,  eta,  or  in  mica  sUts. 
With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock  of  Werner  [iopaaoseme  of  E»iij)> 
Specimens  of  quartz  crystal  from  Bra^  penetrated  by  topaz,  are  not  unconmion. 

Minute  crystals  of  three  or  four  different  kinds,  aod  two  or  three  kinds  of  liquids,  have  bees 
detected  by  Sir  David  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J.  ScL,  xil  214; 
and  later,  fidinb.  new  PhlL  J.,  II.  xvL  130,  Proc.  R.  Soc.  Edinb.,  iy.  548,  y.  95.)  See  under  Oi- 
OANio  Co]iPoinn)& 

Fine  topazes  come  from  the  Urals,  near  Xatharinenburg,  and  Miask ;  in  Nertscliinsk,  beyond 
L.  Baikal,  in  the  Adun-Tschilon  Mts.,  etc.,  one  crystal  from  near  the  river  Urulga,  now  in  the  im- 
perial cabinet  at  St  Petersburg,  being  11  j  in.  long,  6|  in.  broad,  weighing  221  lbs.  ay.,  and  ina^ 
nifloent  also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Kamscbatka,  of 
}reIlow,  green,  and  blue  colors ;  Yilla  Rica  in  BrazU,  of  deep  yellow  color,  either  in  yeins  or  neeti 
m  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  crystals  in  Cairngorm,  Aberdeenshire , 
Tameson  mentions  one  which  weighed  19  oz. ;  at  the  tin  mines  of  Schlackenwald,  Zinnwald.  aod 
fihrenfriedersdorf,  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  the  Motirue  mountains 
aniaU  limpid  crystals  with  beiyl,  albite,  and  mica,  in  druay  cavities  in  granita    Phfsalite  occurs  ia 
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fsrystals  of  great  siie,  at  FosBoin,  Norway ;  Finbo,  Sweden,  in  a  granite  qaany,  and  at  Broddbo 
in  a  boalder ;  one  c^tal  from  this  last  locality,  at  Stockholm,  weighed  eighty  pounds. 

Topax  oocurs  also  in  the  Mprcado  Mtn.,  in  Durango,  Mexico,  along  with  tin  ore  and  magnetite ; 
at  La  Paz,  proyinoe  of  Quanaxuato.  Fycntte  is  from  tlie  tin  mine  of  Altenberg  in  Saxony ;  aUu^ 
thofle  of  Schlackenwald,  Zinnwald  in  Bohemia,  and  Kongsberg  in  Norway. 

In  the  United  States,  in  Cbnn.,  at  Trumbull,  with  fluor  and  diaspore ;  at  Middletown  rare ; 
at  WHlimantic,  with  oolumbita  In  K.  Car^  at  Crowder*s  Mountain.  In  Utahj  near  39**  40'  N.  and 
llSi"*  W.,  W.  of  &  of  Salt  Lake,  m  Thomas's  Mts.,  on  Oapt.  Simson's  return  trail  At  TrumbuU 
the  crystals  are  abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are 
usually  white,  or  with  a  tinge  of  green  or  yellow.  The  large  ooarse  crystals  are  sometimes  six 
or  seven  inches  in  diameter. 

A  yariety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balaa 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil  From  their  peculiar  limpid- 
ity, topaz  pebbles  are  sometimes  denominated  gouttea  cPeau.  The  ooarse  varieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharo^  Min.  BussL,  il  198,  844,  iii.  196,  878 ;  Hessenberg,  Min 
Not,  No.  viL  38. 

The  name  topaz  is  from  r«ir^iof,  an  island  in  the  Bed  Sea,  as  stated  by  Fliny.  But  the  topaa 
of  Fliny  was  not  the  true  topaz,  as  it  ^  yielded  to  the  file."  Topaa  was  included  by  Fliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  ekrysoUie, 

Alt — ^Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  lithomarge. 


326.  BUOIaASII.    Hasty;  DOamefh^  J.  de  Fhya.,  xlL  .06,  1792  (without  credit  to  Haay); 
T.  T.,  ii  2H  l'I97  (with  credit  to  Haiiy) ;  Hauy,  J.  d.  Mines,  v.  258, 1799,  Tr.,  IL  1801.    Kuklaa 

Monoclinic.  (7=79°  44'=  <?  A  i-i,  /A  7=115°  0',  0  A  14=146°  46' ; 
a  :  &  :  (J=1-02943  :  1  : 1-5446=1  :  0-97135  :  1-50043.  Observed  planes : 
vertical,  /(*),  i4{a\  iA{h\  i-2(/),  t^(a),  i^{fi\  i^(Z),  i-J^(r),  ^^(A), 

t-3(^),  £-8(6),  i-18,  i-32;  i-|;  clinodomes,  i-t(nV  14(<?),  fl(y),  24,  34; 
hemidomes,  f-i,  J-i,  1-i ;  hemioctahedral,  1,  -1  {u)  ;  1-2  (rf),  -1-2  (r),  ^2  (a) ; 

24W,  V^M,  6-f(y,  Ht«);  -1-3  (f);  H(/);  i-K*),  -a-H*");  H(^); 


a  A  1-2=107  40 
i-\  A  »-»=90 

U  A  f4=127  6 
»4  A  -2-i=130  17 
t-i  A  -1=112  50 


SM 


♦4  A -1-2=101  63 
t-t  A  14=123  15i 
iA,  A  1-2=104  5 

HAf}=105  4H 
-1-2  A -1-2=156  14 
1-2  A  1-2=151  43 
-1  A  -1,  front,=134  20 
2^  A  2-1=130  16 
JJU^(m)  A  V-V=123  22 


364A. 


14  A  14,  top,=113'"  29' 
H  A  i4,  top,=143  42 


0  A  J4=161»  61 


Cleavage :  H  very  perfect  and  brilliant ;  O,  i-i  much  less  distinct.    Fonnd 
only  in  crystals. 

H.=7-5.    Q.=3-098,  Haid.    3097,  blue,  from  Bnudl,  Descl. ;  8-096- 
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3'103,  fr.  Uralft,  Koksch.  Lustre  vitreous,  somewhat  pearly  on  the  cleavage 
face.  Colorless,  pale  mountain-green,  passing  into  blue  and  white.  Streak  un- 
eolored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidaL 
Very  brittle.  JJouble  refraction  strong;  optic-axial  plane  t-i;  bisectrii 
acute,  positive. 


2,  MaUet  (PhiL  Mag.,  lY.  t.  127) ;  3,  JDamour  (0.  R.,  xl.  942) : 

Si         Si        9e     t9      fie      Ca      Sn     d       F 

1.  43-22     80-56     2*22    21*78    0*70    =98*48  Benelhu. 

2.  4418    81*87     1*81     21*48    0*35    =99*14  Mallett 

8.  (})41-63     34*07     103     16*97    014    0*84   6*04   0*38=100*60  Damour 

Pyr.,  etc — In  the  dosed  tube,  when  strongly  ignited,  B3.  gives  off  water  (Damour).  BJB.  m 
the  loroeps  cracks  and  whitens,  throws  out  points,  and  Aises  at  6*6  to  a  white  enamel  Becomes 
electric  by  friction,  and,  when  onoe  excited,  retains  this  property  for  seyeral  hours.  Kot  acted 
on  by  acids. 

Obs. — Occurs  in  Brasil,  in  the  mining  district  of  Villa  Rica,  with  topaz  in  chloritio  schist;  b 
the  auriferous  sands  of  the  Orenbuig  d&trict,  southern  Ural,  near  the  river  Sanarka,  with  topai, 
corundum,  cyanite,  eta    One  Urol  crystal  measures  8  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Bchabus  in  the  Transactions  of  the 
Boyal  Academy  of  Vienna,  vol  vL,  and  by  Kokscharof  in  Pogg.,  dii.  848,  and  his  Russian  Uio- 
eraJogy. 

Euclaae  receives  a  high  polish,  but  is  useless  as  an  ornamental  stone  on  account  of  its  brittle* 
ness. 

Named  by  Hauy  from  e^  easily,  and  k\/ho^  io  break,  Haiiy  states  that  his  name,  Eudase.  wbi 
published  by  Daubenton  in  an  early  issue  of  his  Tableau  meth.  de  Min^raux ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  issued)  Uie  author  has  not  been  able  to  learn.  De- 
lame  therie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Ha&j, 
in  his  TJUorU  de  la  Terre,  m  1797,  gives  Hauy  ftill  credit 

First  brought  to  Europe  from  8.  America  by  Dombey,  in  1786. 

327.  DATOLZTB.  Datolith  (fr.  Arendal)  Emark  (undescr.) ;  Kanten  dt  Klapr^  Qehlen*s  J^  n 
1806,  Elapr.  Beitr.,  iv.  854,  1807;  KargL,  Tab.,  62,  1808.  Datbolit  Wem^  1808.  Dathdiitf 
BrcngfL,  Min.,  il  397,  1807.  Ghaux  borat^e  siliceuse  JZ,  TabL,  17,  1809.  Esmarkit  HaugnL, 
Handb.,  862,  1813.  Datolite  Aikin,  Min.,  1816 ;  Jameson,  il  257,  1816.  Borate  of  lime;  Boio- 
silicate  of  lune.    Humboldtite  Leny,  Ann.  PhiL,  II.  v.  130,  1828. 

Botriolit  Ifautnuj  v.  l£oll*s  Efem.,  iv.  393,  1808.  Botrydith  Karst,  Tab.,  62,  1808.  Ghaux 
borate  siliceuso  var.  ooncretionn^e-mammelonn^  H^  TabL,  17, 146, 1809.  Faser-datoUth  Leank^ 
Handb.,  690, 1821.    BotryoUte. 


OA-2-t=135°  13'  OAf=154^  62'  0  A  6-3=108^  18' 

(?A-l-i=:163   36  <?  A  1=141  49  0  A  4-4=121  68 

O  A  -6-i=108  37  Oa  2=130  23  Oa  8-i=107  20 

0  A  1=149  33  Oa  -4=113  4  Oa  7=90  6 


BOBSILIOATXB. 


3S1 


<?A»-J=90°  4' 
O  A  24=147  41 
O  A  44=128  19 
/A  2=139  82 
/A -4=167  1 
i-t  A  1=111 


«  A  7=147°  32' 
v»Ai-i=128  9 
t-t  A  24=90  5 
i^  A  44=90  4 
7a  /,  front,=115  3 


t-i  A 1-4,  ov.  ^^,=76°  18' 
44  A  44.  ov.  <),=76  38 
2  A  2,  adj.,=  131  38 

-2-tA-4=145  34 

-24Ai-i=134  53 


24  A  24,  ov.  C>,=115  21     f  A  4,  adj.,=141  14 


Cleavage :  0  distinct.    Also  botryoidal  and  globular,  having  a  colnmuai 
Btractnre ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact 


ta 


3Sf 


S56 


R.  Brook. 
869 


Roaring  Broolc 
858 


IflleBoyato 


IdeBograle. 


ToggiazuL 


G.=2'8— 3 J  2'989,  Arendal,  Haidin^.     Lustre  vitreous, 
18  on  a  suriace  of  fracture ;  color  white ;  sometimes  gray- 


H.=&— 5-5. 
rtoely  subresinous 

ish,  pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-green  ox 
honey-yellow.  Streak  white.  Translucent ;  rarely  opaque  white.  Frac- 
ture uneven,  subconchoidal.  Brittle.  Plane  of  optical  axis  iA, ;  angle  of 
divergence  very  obtuse ;  bisectrix  nearly  normal  to  i-i. 


Var.— 1.  (MiMry.  In  cfystala,  glassy  in  aspect  Uaaal  forms  as  in  figures.  Grjstala  frooB 
Bergen  Hill,  examined  by  Hesaenberg  (Min.  Not,  No.  If.),  similar  to  fig.  365,  but  wandng  0,  «8.^, 
"  6-8,  and  having  »-i,  ^  i-1    Those  of  Andreaaberg  have  the  planes  O^i^I^ir^  (these  three 
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quite  sman) ;  -W,  -fl-i  -A-i,  H  3-*';  3.i,  H  -i  -8,  3,  J,  f ,  -4-3,  -M,  -|-i,  S-S,  I- J.  (8chr6dtr, 
Pogg.«  xcrilL  84,  and  Dauber,  ib^  eui.  116).    TLoae  of  Toggiana,  as  in  fig.  860,  with  alio  i^ 

i-f  -8^  14,  4^  if  -6-3,  -5-}.  One  ot  Glen  Farg,  flgoied  I7  Greg  ft  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  {d)  yery  large,  tn  (P)  narrow  linear,  the  clinodomea  2-i;  4-i  narrow,  and  the  00 
tahedral  planes  -4  (sraallX  I  (largeX  1,  2. 

The  plane  i-i  is  usually  made  0,  and  0,  i-i,  and  4-i,  /;  but  in  that  case  the  form  is  not  so  simplj 
presented  as  in  the  above  figures.  The  angles  of  the  vertical  prisms  /,  t-^  are  yery  neariy  ideo^ 
cal  with  those  of  the  elinodomes  2-i,  4-t.  The  small  letters  added  to  the  crystallographic  symbols 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  ft  Miller  (Min.,  408)  and  of  Dauber. 
The  plane  i,  of  fig.  358,  makes  parallel  intersections  with  ^  and  4-t,  but  not  with  2  and  2-i.  OAi= 
140**  -142',i-i  A  <=  about  109^*  by  measurement. 

2.  Compact  massive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.    G.= 2*911,  Hayea;  2'983,  Chandler.    From  the  L.  Superior  region  (anal.  8). 

8.  Botryoidal;  BoiryolUe.  Radiated  columnar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Arendal, 
Norway. 

Oomp — 0.  ratio  for  ft,  S,  Si,  fi=2  :  3  :  4  :  1;  (Ca»  ^•,B)Si,  in  which  fl»  :  Ca^  :  B=l  :  2: 
3 -Silica  37*5,  boric  acid  21*9,  lime  86*0,  water  6'6=lo0.    For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.f  ziL  167);  2,  Du  Menil  (Schw.  J.,  liL  364);  3,  4,  Bammels- 
berg  (Fogg.,  zlvil  176);  6,  Bechi  (Am.  J.  ScL,  II.  xiv.  65);  6,  Tschermak  (Kenng.  Uebers.,  I860, 
67);  7,  Whitney  (Am.  J.  Sd,  IIL  xv.  436);  8,  0.  F.  Chandler  (ib.,  xxxviiL  13);  9,  A.  A.  Hajres 
(J.  N.  H.  &,  Boston,  viiL  62) ;  10,  Rammelsberg  (L  c.): 


1.  DatoliUf  Andreasberg 

2.  "  " 
8.        "                 " 
4        **       Arendal 
6.  1ft  Capordano 

6.  Toggiana 

7.  L  Royale,  DatolUe 

8.  L.  Superior,  toAtIs 
9. 


11 


11 


Si 

37-36 
38-61 
38-48 
37-66 
87-60 
38-2 
37-64 
37-41 
(})  3812 


10.  Arendal,  BotryolUe        36*08 


B  Ca  ]Q[ 

21-26  36-67  6-71=100  Stromeyer. 

21-34  36*69  4-60=10014  Du  Mena 

20-3 1  36-64  6*67  =  1 00  Rammelsberg. 

21-24  86-41  6-70=100  Rammelsberg. 

22-03  86*34  1-66,  £l  086,  Mg  2-12=99*41  BechL 

E21-2]  34-9  6-7=100  Tschermak. 

21-881  34-68  5*80,  Mn  to-. =100  Whitney. 

21 -40]  36-11  6*73,  Si,  Pe  0*36=100  Chandler. 

22-40  33-23  8*97, ^  FeO-62,  Cu  0*ti4, q'tB  l-94=99-72a 

19-84  36-22  8-63=99  27  Rammelsberg. 


Pyr.,  eto^— In  the  closed  tube  gives  off  much  water.  B.B.  fbses  at  2  with  intumescence  to  t 
dear  glass,  coloring  the  flame  bright  groen.    Gelatinizes  with  muriatic  add. 

Obs. — Datolite  is  found  in  trappean  rocks;  also  in  gneiss,  dioryte,  and  serpentine;  in  m^ 
tallic  vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hill>i 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Korwa/, 
and  in  Uto  in  Sweden ;  at  Andreasberg.  in  veins  of  silver  ores,  in  argillaceous  schisti  with  apo> 
phylhte,  eta ;  at  Kiederkirchen  and  Sonthofen  in  Bavaria  (the  hMmboldtile) ;  in  granite  at  Bavena 
near  Lago  Maggiore,  one  crystal  f^om  which  place  measured 4^  x  3}  x  !•(  inches;  at  the  Seissei 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  Mt.  Catini,  Tuscany,  in  gabbro;  at  Toggiaiu 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Rosskopf)  near  Freiburg,  in  Brisgau. 

Datolite  occurs  crystallised  and  massive  at  the  Rocky  Hill  quany,  Hartford,  Conn.,  in  the 
north-east  part  of  Southington,  near  Mr.  Hamlen^s,  in  amygdaloid,  both  in  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  specimens  at  Roaring  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f.  366-366)  are  sometimes  half  an  inch  long,  and  nearly  pelludd;  the  author  obtaiDed 
firom  a  transparent  crystal  of  this  locality  I A  1=115"  12',  giving  by  calculation  for  i-H  A  vS  76' 
28';  the  plane  s  is  not  quite  even,  and  is  often  unpolished;  in  N.  Jersey,  at  Bei^gen  HOI,  in 
splendid  crystals ;  in  trappean  rodcs,  both  crystals  and  the  opaque  white  compact  variety  (uiaL 
H),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at  the  Superior  liiine  near  Ontonagon,  and  on  Isle  Royale. 

Named  trom  ^artofiai,  to  divide^  alludiug  to  the  granular  structure  of  a  maasive  variety.  Weruer 
J]  Produced  an  h  after  the  first  i  without  reason,  and  most  subsequent  authors  have  followed  bio 
in  this;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aiki:i,  JaiDe> 
■on,  and  others. 

Levy  gave  the  name  lutrnboidtite  to  crystals  which  he  found  to  be  monodkUc,  datolite  barinv 
been  made  orthorhombic  by  Haiiy.    Wollaston  proved  their  identity  with  datolite. 

AlU— Haytorite  is  datolite  altered  to  chalcedony. 
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328.  aUABINITB.     OuiKardi,  ZS.  G^  z.  14,  186a 

Tetragonal.  0  A  l-i=159°  38' ;  a=0-3712. 
Obeerved  planes  as  in  the  figure.  0  A  2-i= 
143°  33',  U  A  1-1=110°  22',  i5  A  2-i=126°  27', 
t-i  A  i-2==153°  26',  iri  A  i-3=161°  27'.  In  thin 
tables ;  fig.  362  a  top  view ;  planes  i-i  sometimes 
wanting;  1-i  and  2-t  observed  in  only  one  of 
the  two  zones.  Cleavage  parallel  to  i-i,  rather  // 
imperfect. 

H.=6.  .G.=3'487.  Lnstre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honey-yellow,  pale  or  dark.  Streat  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Oomp.— (Ca-hti)  Si,  same  as  for  titanite.  Analysis  by  Gniscardi  (L  c):  Si  33'64,  Ti  33*92,  (h 
2801,  Pe,  Sin  tr.    The  oompound  is  consequently  dmcrpJunu. 

Pyr.,  etc. — ^The  same  as  in  titanite. 

Obs. — Found  in  small  cavities  in  a  grayish  trachyte,  on  Monte  Somma,  along  with  c^sy  feld- 
spar and  nephelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Sonmia,  consisting  of  feldspar  and  nephelite,  and  here  along 
with  sphene. 

As  titanic  add  itself  is  trimorphous,  it  is  not  strange  that  a  compound  containing  it  should  be 
dimorphous. 

329.  TTTAMITE.  Nouv.  substance  minerale  (fir.  Chamouni)  PictOj  J.  de  Fhys.,  xzxl  368, 
1787  ;=Pictite  Ddameih.,  T.  T.,  il  282,  1797.  Titanit  (fr.  Passau)  Klapr,,  Beitr.,  I  245,  1796 ; 
=Tltane  siliceo-calcaire  Daubenton,  TabL,  1799,  IT.,  Tr.,  iv.  1801  ;=Braun  MHnakens  Wem.^  Min. 
Syst,  1808,  Leonh.  TascK,  iil  311,  1809.  Schorl  rayonnante  en  gouttidre  [or  channelled  Actin- 
olite,  the  cryst  being  twins  with  a  reent  angle]  Saussure,  Voy.  Alpes,  iv.  103,  1796;=Sphene 
H^  Tr^  iil  1601  ;=Gelb  Menakerz  Wem,,  1808, 1.  c. 

S^m^line  (fir.  Marone,  Dauphiny)  FL  de  BeUevue,  J.  de  Phys.,  li.  443,  1800.  Spmthdre  J7.,  Tr., 
i¥.  1801. 

Ligurite  (fr.  Stura,  Apennines  (Liguria))  yman%  Mem.  Aca  Sol  Gknoya,  iil,  J.  de  Phys., 
Ixxm  236,  1818.  Greenovite  (fr.  St  Marcel)  Duf,,  Ann.  d.  M.,  la  xvii.  629,  1840.  Lederite 
Shep.,  Am.  J,  Scl,  zxziz.  367,  1840.    Aspidelite  Weibye. 


Monociinic.     C=' 
b  :  c=0-56686 


=60°  ir=0  A  U]  I A  7=113°  31',  0  A  14=169°  39' ; 
^  .  „, , »,— V  «-v,t/v7^  :  1  :  1*3251.  Observed  planes:  0;  vertical,  i-i,  t4,  I^ 
i-3  ;  clinodomes,  2-1, 4-i,  -^4 ;  hemidomes,  -«J-i  (or  ^i),  -2-i,  -5-i,  f-i,  -j-^', 
1-d,  24 ;  hemioctaliedral,  I,  |,  1,  -1,  2,  -2, 4,  -4 ;  1-2,  2-2,  -4-2 ;  -3-3 ;  H ; 

|4 ;  l-i,  -3-3,  6-i,  fi^,  14. 


Ai4{P)=lir6i' 
A  l-i(a?)=159 
A4-K«)=123  59 
A  irr)=114  30 
A  l(;s)=154  19 
A  2(n)=141  44 
A  -]   ' 
A 
A  l{z)=U9  43 


-1(A=139  26 
-2(^=109  37 


2-2{e) 
l'2{w) 


A-2(i05Ov. /,=108°89' 
A  /(7')=162  46 
Ai-iXP)=144  56 
A  2(n)=136  12 
A  -1(/)=133  52 
A  -2(0=110  52 
A -4=106  2 
A  2-2(«)=157  16 
A  l-2(t^)=164  36 
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6.*H  A  a(J)=140^  21' 
-8-i(w)  A  -^-i(m)=76  7 
^-4(77i)Aa(6)=14127 

^4(P)  A  t-3((?)=167  41  . 


U{8)  A  4-i(A  ov.  (9,=67^  68' 
i(r)  A  i-i(i^)=146  45 
l-t(»)Ai^X^)=140  43 
t^P)  A  i-KJ)=90 


863 


867 


364 


SemeliDe. 


S65 


366 


Bpinthero. 


870 


Greenovite. 
369 


Lederite. 

• 

Cleavage :  I  sometimes  nearly  perfect ;  tri  and  -1  much  less  so ;  rarelj 
(in  greenovite)  2  easy,  -2  less  so;'  sometimes  hemimorphic  (f.  372). 
Twins :  composition-face  i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  i4y  or  (J)  on  a  vertical  axis ;  the  former  very  common,  and 
usually  producing  thin  tables  with  a  reentering  angle  along  one  side;  some- 
times elongated,  as  in  f.  373 ;  occasionally  m  oouble  twins,  or  fours,  aa 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

BL=5— 5*5.  G.=3*4— 3*56.  Lustre  adamantine — ^resinous.  Color 
brown,  gray,  vellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  i-l;  bisec- 
trix positive,  very  closely  normal  to  l-i  {x\ ;  aouble  refraction  stroDg ; 
axial  divergence  53**-56°  for  the  red  rays,  46-45°  for  the  blue ;  Deed. 

Oomp.,  Vuv-^Ca+Tl)  Si,  which  ia  equiralent  to  S  Si  (amoe  R  0+RO*=BX>');  it  belagft 
8 :  S  ailiDate,  like  aodalusite,  but  one  in  which  titanium  forma  part  of  the  baae. 
Yar.  1.  Ordinary,  (a)  Titamie;  br^wn  to  black,  the  original  being  thua  colored  alao  opaipiatf 
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mibtranBtiioeiit  (B)  Sphmie  (named  from  <r^^v,  a  fDedge)\  of  light  shades,  as  yellow,  greenish,  eta, 
and  often  translnoent ;  the  original  was  yellow. 
lAgmiiA  was  an  apple-green  sphene;    QpMhart  (or  Semeline)  a  greenish;  named  vfwdki^ 


372 


878 


371 


lictite. 


Bothenkqpf. 


Schwarzenstein. 


from  its  Instre,  and  semeline  ttom  aemm  Kn%  flax^aeedf  alluding  to  a  common  form.     Zedert^ 
brown,  opaque,  or  subtranslucent,  of  the  form  in  f.  369. 

2.  Manganeaian  ;  Oreenoviie,    Red  or  rose-colored,  owing  to  the  presence  of  a  little  manganese. 

3.  In  ^e  crystals  there  is  a  great  diversity  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  frum  the  occurrence  of  the  elongation  in  the  direction  of  different  diameters  of  the 
ftmdamental  form,  (a)  Long  prismatic  in  the  direction  of  the  prism  ij  f.  367  of  apinOiere, 
from  Dauphiny ;  short  prismatic,  in  the  same  direction,  f  369,  lederitef  frt>m  northern  New  York ; 
(c)  oblong  prismatic  in  the  direction  of  the  edge  2/2,  very  common,  f.  363-365 :  (d)  in  the  direction 
or  the  edge  -1  /  ~L  f.  868  (from  Naumann);  e  in  the  direction  of  the  prism  4-t,  f.  371,  pictite,  and 
f.  373 twin  .fit>m  Schwarzenstein;  (/)  not  elongated,  of  which  f.  866  is  one  example  among  many 
widely  different  Besides  these  there  are  (g)  hevumorphic  forms,  as  in  £  372,  the  planes  of  the 
opposite  extremities  of  the  crystal  oeing  unlike. 

Analyses:  I,  Klaproth  (Beitr.,  I  245);  2,  8,  Bosales  and  Brooks  (Pogg.,  IxiL  268);  4,  Fuchs, 
(Ann.  Ch.  Pharm.,  xlvi.  319);  5.  H.  Rose  (Pogg..  Ixii.  263);  6,  Marignac  (Ann.  Gh.  Phys.,  IIL 
xir.  47) ;  7,  Delesse  (Ann.  d.  Mmes,  IX.  yL  326) ;  8,  T.  a  Hunt  (Am.  J.  ScL,  U.  xv.  442) ;  9^ 
Arppe  (Anal  Finske  Min.,  34) : 

Oa 

83     =101  Elaproth. 

25-00,  ^e  3-93=  102-12  Brooks. 

22*25,  te  6-06=99  48  Resales. 

24-18=99  91  Puchs;  Q  =8-44. 

26-61,  fe  0-96=101-44  Rose;  Q.=8-685. 

27-65,  te  0-76,  Mn  0*76=100  Marignaa 

24-3,  Mn  8*6=100-3  Delesse. 

28-81,  ign.  0-40=100-64  Hunt;  G.=3-5. 

21-76, ie 0-75, &g  008,^1 1-05, ign. 0-88=98-62 A. 


1.  Passan,  &fk 

2.  " 

3.  Arendal,&n. 

4b  Schwarzenstein,  yw. 

5.  Zillerthal,  ywh.  gn, 

6.  Piedmont,  Oreenav&e 

7.  *•  •» 

8.  Gr^Tille,  LederUe 
9  Fmgard,  FinL,  bn. 


Si 

tt 

35 

83 

80-63 

42-56 

81*20 

40-92 

32-52 

43-21 

32*29 

41*58 

82*26 

88-57 

30*4 

42-0 

dl-88 

4000 

81-08 

43-67 

Pyr^  etc — ^B.B.  some  yarieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intn- 
meaoenoe,  to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  dear  yellowish- 
green  glass.  Imperfectly  soluble  in  heated  muriatic  acid ;  and  if  the  solution  be  conoentrated 
Blonsf  with  tin,  it  becomes  of  a  fine  violet  color.  With  salt  of  phosphorus  in  R.F.  gives  a  violet 
bead ;  yarieties  containing  much  iron  require  to  be  treated  with  the  flux  on  charcoal  with  metal- 
lic tuL    Completely  decomposed  by  sulphuric  and  fluohydric  adds. 

Obs.^Titanite  occurs  in  imbedded  crystals,  in  graoito,  gneiss,  mica  schist,  syenite,  dilorite 
ichist,  and  granular  limestone ;  also  in  beds  of  iron  ore.  and  volcanic  rocks,  and  often  assodated 
with  pyroxene,  hornblende,  chlorite,  scapolite,  7<ircon,  etc.     Found  in  complicated  compounc 
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crystals  of  a  pale  green  color  and  transparent,  in  the  GrisonSi  Switserland,  associated  wttk 
feldspar  and  chlorite ;  in  mica  slate  at  Bt  Gothard ;  also  at  Mont  Blanc,  and  e^seyrbere,  in  the 
Alps ;  on  crystals  of  caldte  at  Ghalanches  and  Maromme,  in  Dauphinj  (the  apirUkei^  H.) ;  in  small 
reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  (pidiie  Saus.) ;  in  large,  broad,  yel- 
loutish  or  reddish-green  crystals,  with  colorless  apatite,  in  a  talcose  schist  at  Ala,  Piedmont 
{liguriie) ;  in  pale  yellowish-green  transparent  or  translucent  crystals,  laceolate  in  form,  lining 
fiftsures  in  titanic  iron  at  Ajendal,  in  Norway  {aspidelUe  Weibye) ;  at  AchmatoTsk,  Urals ;  at  St. 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  (grtenoviUt  Dof.,  anal.  6,  7) ;  at  YaL 
Maggia,  Piedmout ;  at  Sdiwarzcnstein,  Tyrol ;  at  Felberthal  in  Plnzgau ;  at  Fnigard,  in  Finland, 
of  a  brownish-black  color  (anal  9).  8mdil  crystals  occur  in  syenite  at  Strontian  in  Aigyleshirei, 
aear  Crifiel  in  Galloway;  at  Crnig  Cailleach  in  Perthshire;  in  Inverness;  near  Tavistock :.neaj 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Grow  Hill,  near  Newry,  Ireland. 

Occasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  {semeline  of  F.  de  Bellevne), 
and  at  Ajidemach  on  the  Rhine. 

Occurs  in  Cancuia  at  Grenville,  Rlmsley,  Burgess,  and  Grand  Calumet  Island,  In  ambeiKnlored 
crystals ;  in  the  trachytes  of  Yamaska,*  Shefford,  and  Brome  Mta.  In  Maine^  in  fine  crystals 
at  Sanford,  also  at  Thurston.  In  Maaa^  good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bolton 
vf'ith  pyroxene  and  scapoUte  in  limestone ;  at  Pelharo.  In  Conn.,  at  TrumbnlL  In  N,  Yorky  at  Koger'a 
Hock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at 
Gouvemeur,  in  black  crystals  in  granular  limestone  with  scapoUte :  in  Diana  near  Natural  Bridge, 
Lewis  Co.,  in  dark  brown  crystals,  among  which  is  the  variety  lederUe  (f.  869),  in  which  cleavage 
is  distinct  parallel  to  /;  the  crystals  are  sometimes  nearly  three  inches  square ;  at  Rossie,  SL 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  in  Maoomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-cedar  pond,  in 
the  town  of  Monroe ;  near  Edenville,  in  light  brown  crystals,  sometimes  nearly  two  inches  acroaa, 
in  limestone ;  livo  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  zircon,  horn- 
blende, and  iron  ore ;  also  in  small  crystals  a  mile  south  of  Ajnity ;  in  Westdiester  Co.,  near 
PeckskiU,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddish-brown  prisms.  In  K.  Jeraeyj  at  Franklin,  of  a  honey-yellow  color.  In  Perm^  BudES  Co., 
three  miles  west  of  Attleboro*,  associated  with  tabular  spar  and  graphite. 

The  crystallization  was  first  clearly  made  out  by  G.  Rose  in  1821.  For  recent  observations 
see  R.  &  M.  Min. ;  Descl  Min. ;  Hessenberg  Min.  Not.,  Nos.  i.  to  vii ;  v.  Rath.,  Pogg.,  czv. 
466.  Breithaupt  states  that  much  sphene  is  triclinic  (Handb.,  ii.  744,  B.  H.  Ztg.,  xxv.  107).  Fig. 
87n  above  is  ideal,  being  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  fundamental 

Srism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.    Fig.  368  is  fkom 
faumann,  drawn  after  his  view  of  the  fundamental  form ;  and  fig.  373  (fVom  Hessenberg)  is  simi- 
lar in  this  respect,  but  a  side  view. 

Alt. — Sphene  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  from  alteration.  Crystala 
of  this  kind,  found  in  a  decomposing  feldspar,  vrith  zircon  at  Green  River,  Henderson  Co.,  N.  C, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  Sci.,  xxii.  96,  1866)  XarUhiiane,  Color  pale  yellowish- 
white  ;  H.=3'5 ;  G.=i*7— 8*0,  and  stated  to  contain  12*5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Artif.— Formed  in  crystals  by  heating  together  3  ^i,  4  Ti,  and  chlorid  of  calcium,  the  composi* 
tion  of  them  (f)  Si  30'6,  ti  41*7,  Ca  27*8=100;  and  the  manganesian  (greenovite)  by  adding 
chlorid  of  manganese  (Hautefeuille). 

'  330.  Gbothitb  Dana.  (Titanlte  P.  Orolh^  Jahrb.  Min.,  1866, 44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  tho  syenite  of  Plauen  Grund  near  Dresden,  differs  in  composition  and 
cleavage  from  ordinary  sphene.  The  form  is  monodinio  in  habit,  being  somewhat  like  f.  863  and 
367 ;  but  there  is  distinct  cleavage  parallel  to  one  2,  and  little  distinct  parallel  to  the  other.  The 
angles  are  2  A  2=136";  2  on  l-t=165'*  19'  to  166^  20';  l-t  on  i-i  about  162".  H.=6-6.  G.= 
3-62 — 3 '60.  Lustre  vitreous  to  greasy.  Color  dove  to  bladcish-brown ;  in  thin  splinters  reddish- 
brown  and  translucent    The  altered  mineral  is  isabella-yellow  to  pale  yellowish-brown. 

Composition  according  to  Groth  (I  c.):  (f )  §i  HOSI,  fi  81*16,  Fe  5-83,  ^  t  2*44,  Mn  1*02,  Ca 
31-34=102*30.    It  gives  the  0.  ratio  for  B,  fi,  ti,  Si,  8'95  :  3  23  :  12-16 .:  16*16,  or  for  bases  (tl 

induded)tosilica,  24-84:  16-16=3:2.  The  genenL  formula  is  therefore  (B*,  ft^,  fi)  Si.  Theanaiy- 
sis  corresponds  very  nearly  to  8  Si,  6  ti,  1  9,  9  (Ca  iSin).  It  is  therefore  a  titanlte  in  which 
one-half  of  the  bases  consists  of  3  Ca*+ 1  (Pe,  M).  If  not  a  result  of  alteration,  and  the  cbai^ 
acter  of  the  deavage  is  a  constant  one,  it  should  rank  as  a  distinct  spedes. 

Castbllitb.    Castellit  BreUfLj  B.  H.  Ztg.,  xxv  11:^,  1866.    Monodinia    In  very  small  and  ez 
ceedingly  thin  8-sided  tables,  having  for  the  angles  of  the  rhombic  prism  118"  and  62".   Cleavage 
prismatic?     H.=6*6— 6.    G. =3*160.    Lustre  vitreous,  somewhi^  adamantine.    Cdor  wine-yel> 
low  to  wax-yellow ;  streak  colorless.    Fragile. 

According  to  Plattner  it  acts  B.B.  like  titanlte,  givmg  eyidenoe  of  the  presence  of  titanic  addi 
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375 


fame,  and  slUca,  but  wiUi  less  of  the  first  and  more  of  the  last  than  fai  sphene.  Oocurs  In  tts 
pbonoUte  of  Hotoiklnk  Kto.,  near  Proboscht,  sod  in  that  of  Sollodia — a  rode  containing  also  sani- 
din,  hornblende,  aagite,  Umenite,  and  apatite. 

331.  KBIIaBAXIITB.    KeOhauit  A.  Erdmmm,  Ak.    H.  Stocikk,  866,   1844.     Yttrotitaidt 

aehetsnr.  Pogg^  bdlL  469,  1844. 

Monoclinic,  and  near  sphene  in  angles.  C=:<?  Ai4=122**,  /a/=114* 
(calc.  from  /A  i-i)  (fig.  374)  ;  /  A  t-i= 
147°,  <? A  2=143°  30" /A  2=163°  80', 
-2  A  -1 = 149*^,  i-t  A  2-i= 125°,  from  mear 
Burements  with  the  common  goniometer 
by  D.  Forbes ;  0  A  7=114^  26',  and 
O  A  -1=140°  42',  from  calculations  by 
Hansteen ;  faces  of  the  crystals  rather 
rough.  Twins  very  common :  plane 
of  composition  i-i  (ng.  375).  Cleavage 
quite  distinct,  parallel  to  2. 

H.=6-6.  G.=3-519  to  3-72,  D.  Forbes ;  8'69,  Scheerer ;  8-716— 3-738, 
Kammelsberg.  Lustre  vitreous  to  resinous.  Brownish-black:  in  splin- 
ters brownisu-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

Comp.-^ft',  It%  S)§i,  haying,  like  sphene,  titanium  among  the  basic  metals;  but  containing  the 
sesqmozyd  alumina,  and  traces  of  glndna,  and,  besides  lime,  t£e  protozyds,  jttria,  protozjd  of  iron, 
eta 

Analyses:  1,  2,  Erdmann  (L  a);  3,  D.  Forbes  (Edinb.  N.  PhiL  J.,  IL,  L  62,  and  iii.);  4,  fi, 
Rammelsberg(Pogg.,  ovL  296): 


I 


1. 

2. 
8. 
4. 


fli        ¥i        £1       Pe         »n 

30*00  29-01  6-09      6*35        0*67 

29-46  2814  6-90       6*48        0*86 

31-33  28*04  8-08  ^e6-87  ftn  0*28 

29*48  2667  5*46      6-75  tr. 


€e 

0-82 
0*63 


fie 


0-62 


6.  OrftL      28-50    27-04    6*24      6*90  <r. 


Ca 

18-92 
18*68 
19-56 
20-29 

17-16 


9-62=100-98  Erdmann. 
9*74=99*88  Erdmann. 
4-78=99-41  D.  Forbes. 
8-16,  Mg  0-94,  &  0-60,  ign. 
0-54=98*88  Ramm. 
12*08,   Mg    (r.,   ign.   3*59= 
100*50  Ramm. 


Bammelsberg's  analyses  afford  for  the  oxygen  ratio  between  sQioa  and  the  other  ingredients, 
anaL  4,  15*72  :  22*94=2  :  3,  and  anal  6,  15*20  :  22*71=2  :  8;  conforming  to  the  other  analyses 
in  the  fundamental  ratio  of  the  species. 

Pyr.,  eto.— B.B.  fuses  with  intumescence  easily  to  a  black  shining  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  ikme  becomes  blood-red.  With  salt  of  phosphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  yiolet  bead.  Reaction  of  man- 
ganese with  soda.    Decomposed  by  muriatic  add. 

Oba.— Oocurs  near  Arendal,  Norway;  at  Bude,  Arkeroe,  Aire,  and  Narrestoe,  in  a  feld* 
spathic  rock,  both  in  crystals  and  massive.  Crystals  weighing  2|  lbs.,  and  masses  of  15  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  from  Alve  gave  G.=3-72;  and  a  pale 
grayish-brown  3*603 ;  a  specimen  fh>m  near  Narrestoe,  G. =3*5 19.  The  Alve  keilhauite  has  two 
deavages  inclined  to  one  another  138*"  (Forbes  &  Dahl,  Nyt.  Mag.  f  Nat,  xiiL).  Also  from 
Snarum,  Norway. 

Named  after  Profl  Keilhau  of  Norway. 


332.  T80BBFFSXNITB.    ?  Mineral  de  Goromandel  Bsud,  Tr.,  IL  662,  1832.    Tsohewkinit 

O,  Bo9^  Reis.  Ural,  iL  1889. 

Massive,  amorphons. 

H.=5-5-5.  G.=4-508-4-549,  G.  Rose ;  45296,  H.  Rose ;  after  heating, 
in  powder,  4*615 ;  after  fusion,  4*717.  Lustre  vitreous.  Color  velvet-hl act 
Streak  dark  brown.     Subtranslucent  to  opaque. 
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Oomp.— EueettiDj  (ft*  Ul,  S)  Si,  for  ilie  TTnl  tocheffkinito,  H  fai  keBhauIto.  AimItms  ;  1 
H.  Bom  (Fogg.,  ML  691);  3,  Bennu)]i(Bull.BoaNatU(Moau,  zszlx.  57);  8,  Bmtduit(Tr.,L  c); 
4,  A.  Dsmour  (Bull  O.  Fr^  zix.  660,  1863); 

Si      ti       ¥h      8      t-e       Ad    t  C;e.U^  Hg  Ca  t^*     A 

I.  Ural  (J}31-M  30-11    • 11-SI      0-63    —     4609     0'33  3'60    013 ^=101-68  K. 

3.      "        aO'BB  16-OT  30-91  3'aO      9)1    0-1G  S-15    32-80     S'3B   D'43=]DU  Harm. 
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S8'3S    Oil  4-40   - 


HettDann  ilioired  that  the  mioeral  cootained  thoria,  end  that  Sosa  had  incladed  it  in  bia  titanic 
add  aDddZTdofcerinm;  his  O.  ratio  for  ft  (lntdading  the  thoiial,  ti.  Sill  10 4<:  6-3S  :  10-92= 
16 :  S  :  16,  and  honce  for  ft  +  It,  Si,  3  :  2,  wheuoa  the  above  formula.  Rose's  analfaia  ooiTBapoDda 
to  the  aame  general  fonsula. 

a.  The  Coromandel  mineral,  referred  here  bj  Dsmour,  aObrda,  according  to  bim,  the  0.  ratio  foi 
ft  +  H  +  U,  Si=a:  1;  and  for  ft.  B,  li=2:  1:2;  whence  the  formula  (f  ft'+j  H+i  ft?)*  Si". 
The  alnmioa  is  left  out  of  constderation  oa  an  impnrltj,  Bnt  InclndiDg  It,  the  0.  ratio  Tor  bosec 
and  ailtca  la  20-69  to  IU'14,  aastaintag  still  better  the  ratio  2  :  ).  Dsmoor  hss  made  s  nrir 
eiBmination  of  the  mineral,  and  directly  aHoertained  the  abaenca  of  Ihorium  (letter  to  the  author  of 
April  24,  1SG7) ;  be  further  obaerrea  that  a  little  i)i  and  La  are  probablj  present  Vith  the  C«i. 
Deadoizeaux  states  that  the  minertl  is  not  homo^eoue,  it  coDsisting  of  a  brown  materisl  not 
acting  on  polarized  light,  and  small  colorleas  grams  which  sre  stronglj  doubly  refracting.  The 
mineral  has  H.=G-6— S;  0.=4-:!6;  luatre  vitrooua,  inclining  to  resinous;  color  brownish-btack ; 
sub  translucent. 

Pyr.,  eto. — B.B.  glows,  then  intumeacea  stronglj,  becomes  brown,  and  fuses  to  a  black  glass 
(ItTei  with  tha  Buzes  reactiocs  for  iron,  manganese,  and  titaulc  acid.  Qetatiniies  with  mwlatic 
add.  The  Coromandel  mineral  io  a  dosed  tube  jielda  ■  little  waWr.  B,B.  fuKec  with  intumea- 
oenoe  to  a  bladi  sooris,  feebly  magnetia  With  salt  of  phosphorus  it  gives  in  R.F.  a  pale  biovn 
glass,  opaline,  which  becomes  miliiy  in  the  O.F.  With  bonu  it  aObrda  a  hyadolb-brown  g^aaa, 
transparent  iu  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  reaiUly  by  nitric  scid, 
eepedally  if  heated,  depositing  gelatinous  silica  mixed  with  titaoic  acid  and  blsok  graliu  of 

Obs. — From  the  Hmen  Uonntaius  In  the  Drals ;  only  a  few  specimens  have  been  found.  Tba 
taoheffkinite  in  colloctions  is  mostly  uraiorthite,  which  it  much  lesetnbtes.    Alao  ftvm  th«  co«at 


333.  STAUHOUTB.  Pierres  da  croix  lU  Robitn,  N.  id^a  bqt  Is  format,  d.  Fos&,  109,  1751 
(with  figs.).  Basaltes  crystsllisatus  pt  OrvruL  (the  spedmen  a  cross  of  two  brown  S-sided 
crystals,  worn  as  an  amulet  at  baptismB  in  Basel,  and  called  Zapii  crveifir,  and  Scaler  liinfiiein), 
Hin.,  70,  UGS.  Schorl  cnidforme  pt,  Pletres  de  croix,  de  Like,  Crist,  1173,  178S  (with  flgs.). 
StaoTollte  DOamah.,  Bciagr.,  L  308,  1103.  Grenatite  (ft.  SI.  Qcthard),  Sauaaiart,  Yoj.  Alpes, 
§  1800,  1196.     Granatite.     Staurollth  Kar*L,  Tsb^  32,  1800.    Staorotide  K,  Tr..  iU  1801. 

Orthorhombio.     I A  /=129»  20',  0  A  1-1=124°  46' ;   o  :  A  :  c=l-4406 
I  :  2'11233.    Observed  planes :  0 ;  vertical,  /,  i-i ;  dome,  1-i. 

318  311  OAl-t=124'46' 

. — jc-.^  <o>  "8  O  A  7=90 

XT^Pl  \A\A  Oaw=90 

V^  ^     '  rL  )  JA»-i=115  17 

O  A  #-t,comp.-face,=134  31 

OAfI  "         =119  23 

V    /A  /,  meaa.,  128  30-129  30 

^-— .^^  ^  L       IJ  Cleavage :  »-•  distinct,  bat 

interrupted;    /  in    traces 
Twins  omciform :  1,  compoeitioD-&ce  |-t  (f.  377) ;  2,  compoaition-&ce  f-j 


BUBffllLlOATBfk 


38£ 


^f.  378).  |lCaldiig}-tand|-f  the  planes  1-i  and  1,  on  the  gronna  that  twinning 
iisnall V  takes  place  parallel  to  the  fundamental  or  diagonal  planes  of  ciystalB^ 
then  *1  at)ove  is  t^,  and  the  true  7  A  /=109**  14',  whence  a' :  i  :  o'= 
1*4406  :  1  : 1-4082  (=f  c).]  Crystals  often  with  rongh  surfacee.  Massive 
forms  unobserved. 

H.=7— 7*5.  G.=3*4— 3*8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent— nearly  or  (juite  opaque.  Fracture  conehoi- 
dal.     Optic-axial  plane  i-l ;  bisectrix  positive,  normal  to  0. 


Oomp.,  Var.— 0.  ratio  for  ft(+d),S,Si=rl  :  4  :  2^;  for  bases  and  silica  2:1;  wheiioe(i ft' 


ifl,  the  same  2  : 1  silicate  with  a  little  gehlonite. 

The  earlj  analjrsts  made  the  iron  all  sesquioxyd.  Mitscherlich  has  pronounced  it  (J.  pr.  Oh^ 
]xzxrL  \)aA  proto^d  in  the  staurolite  of  St  Gothard,  Airolo,  and  Brittany.  Bammelsbeig found 
a  variety  of  ratios  in  his  analyses  of  the  mineral  ih>m  other  localities,  the  silica  varying  from  27 
to  over  50  per  oent  But  Or,  Lochartier  has  asoertiuned  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  impuiriUeB,  the  powder 
under  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  fluo- 
hydrio  acid  on  some  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  purifying 
the  staurolite,  the  proportion  of  silica  was  nearly  constant,  and  the  spedflc  gravity  was  3'iO— 3'76b 
(See  below. ) 

Yar.  1.  Ordinary,  2.  Zinc'Siaurolite  (anal  27);  found  at  Canton,  Oa.,in  slender  crystals,  ^iu. 
long  and  a  line  or  less  thick,  having  a  yellowish-brown  to  dnnamon-brown  color;  G.=3*7{)2. 
The  crystals  have  the  planes  J^  0,  t-l.  3.  Manganese- StauroUte^  NordmarkUe  {uxiaL  28) ;  fhmi 
dolomite  in  Kordmark,  Sweden,  of  chocolate-brown  color,  with  H.=6'6,  G.=8-54,  and  presenting 
the  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
name  yardmarkHe. 

Analyses :  1^  Klaproth  (Beitr.,  ,v.  80) ;  2,  Lohmeyer  (Pogg.,  IxiL  410) :  8,  Marignac  (Ann.  Ch. 
Phys.,  III.  xiv.  49) ;  4-7,  Jacobson  (Pogg.,  Izii.  419) ;  8,  9, 12,  Bammelsberg  (ib.,  cxiiL  699) ;  10, 1 1, 
Wisliceuus  (J.  pr.  Ch.,  xciiL  26u);  13,  1^  Jacobson  (Pog^.,  Ixviil  414);  15,  Bammelsberg  (La); 
16,  Yauquelin  (J.  d.  M.,  viii  854);  17,  18,  Jacobson  (L  c.);  19,  20,  Bammelsberg  (L  c.);  21,  22, 
Jacobson  (L  a) ;  23-26,  Bammelsberg  (La);  27,  Genth  (Am.  J.  Sci.,  IL  xxxiil  198) ;  28,  PaykuU 
(<£f7.  Ak.  H.  Stockh.,  1866) : 


&      Si      9e        Sn     te     Ag 


ign. 


1.  St  Gothard,  red 

27-00  52-25  18-60      0-26   

=98-00  Klaproth. 

2.           *'         dark  r. 

27-02  49-96  20-07       0-28   

—97*33  Lohmeyer. 

3.            « 

28-47  63-34  17-41       0-31 

0-72 

—100-25  Marignaa 

4.            " 

30-81  46-80  18-08 

2-16 

,  Ca  0-13=97-48  Jaoobsoa 

6,            « 

30-91  48-68  15-87  ft  1-19    

1-33 

=99-48  Jacobson. 

6,            " 

29-72  64-72  15*69                

1*85 

=101*98  Jacobson. 

1.            " 

29-18  62-01[17-58] 

1-28 

=100  Jacobson. 

8.           "          hraum 

29-60  48-53     4*25  Ji[  0-96  11*50 

8*12 

0*76=98-72  Bamm. 

9            " 

86-05  44-18     6-21 "    tr.     11*48 

2-86 

0*95— 99*73  Bamm. 

10.            " 

27-96  54-26    4-68     9-91 

2-80 

—99-50  WislioenuB. 

11.           ** 

27-90  54^42    4*90      9-96 

2-97 

=100*15  Wisfioenu. 

12.  Kassadmsetts,  M. 

28-86  49-19    3*20  ft  1-28  13-82 

2*24 

0-43—98-52  Bamm. 

13.  Airolo^  Uack 

83-45  47-*23  16-51 

1-99 

=99-18  Jacobson. 

14.      " 

32-99  47-92  1665 

1-66 

=99-22  Jacobson. 

16.      " 

43-26  40*45     2*40 1092 

2-09 

0-45-99*57  Bamm. 

16.  Brittany 

88-00  44-00  18-00       1-00   

,  Oa  3-84=94*84  Vauq. 

17.       " 

3919  44-87  16-09      017   

0-32 

=99*64  Jacobson. 

18.       " 

40-35  44*22  16-77       0-10 

=100*44  Jacobson. 

19.       " 

60*76  34*86    2*86       ir.     10*45 

1*80 

0-88=101*10  Bamm. 

20.  Pitkaranta 

61-32  34-30    lVrO-42  11-01 

2-32 

0-59—99*96  Bamm. 

21.  Polevskoi,  Ural 

88'68  47*43  15-06 

2-44 

103-61  Jacobson. 

28.          *• 

88*38  46-97  14-60 

2-47 

=101  87  Jacobson. 

23.  GoldeoBtein,  5n. 

3&-16  44-02    C-88M  1*41  12*16 

306 

l*27=97*(6Bamm. 
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ft       Si     Fe        An 

24.  Franoonia,  hn.  86-36  48*67  2*27  *-. 

25.  Litchfield,  OL^hk.  86*92  42*92  1*86  0*70 

26.  LiBbon,  N.  H.  4910  87-70  <r. 

27.  Oanton,  Gft.  (})  28*82  49*21  9*51  0*16 

28.  Kordmark, Sweden     8606  86*18  18*73 S  11*61 


te      ttg     ign. 

1305    2*19    0-27=101-80 
12-80    2-98     1*00=98-82  Ramm. 
10*69     1-64    0'68=9:#'81  Bamm. 

8*22    1-47,  Zn  7*18,  fi  0*84,  Co,  Ag 

«r.=100'36  QtaA 
2-61=99-08  PaykulL 


i'n  No.  2,  G.=8-737-3-744;  4-7,  G.=3-797  in  pieces,  8*744  in  powder;  12,  a.=3*772;  18 
14,  G.=3*66— 3-73;  17,  18,G.=3-628;  20,  G.=3*266;  21,  22,  G.=8-649,  8*588;  23,  G.  =8*66; 
24,  G.=8-764;  26.  G.=S*622;  26,G.=3-413;  27,  cinc^BtauroUto,  G.=3*792. 


1,  2.  St  Goihard. 

8,  4.  Brittany. 

6.  Qulmper. 

6.BoUTia. 

Rilioa 

28-21          28-48 

28*16        28*98 

29*16 

29*07 

Ign. 

1*60           1-60 

1-65          1-48 

1*49 

1*80 

Sp.  Gr. 

8-76           8-74 

8*76          8*70 

8*76 

Before  purification  the  silica  obtained  by  him  was  for  2,  86*80;  3,  46-21—64-15;  4,  49-39;  6, 
41*86  p.  a  Kos.  3,  4,  5,  6  were  large  opaque  crystals.  He  obseryes  that  all  stanrolite  oontaini 
titanic  add,  and  that  some  magnesia  is  present 

Pyr^  etc— B.B.  infusible,  excepting  the  manganesian  yarlety  (anal  28),  which  fiises  easily  to  a 
Uacic  magnetic  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimes  for  manganese. 
Imperfectly  decomposed  by  sulphuric  acid. 

Ob8.~-Usua]ly  found  in  mica  schist,  argillaceous  schist,  and  gneiss ;  often  associated  with 
garnet,  qyanite,  and  tourmaline. 

Occurs  with  cyanite  in  paraganite  schist,  at  Mt  Oampione,  Switzerland,  in  polished,  brown,  trans- 
lucent crystuls ;  at  the  Groiner  mountain,  Tyrol,  in  simple  crystals  associated  with  cyanite,  and 
sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them ;  near  Lake  Como ;  in 
the  Tyrol ;  at  Goidenstein  in  Moravia,  brown  and  translucent ;  in  large  twin  crystals  in  Brittany; 
at  TomdufT  and  near  KiUinoy  in  Ireland;  at  Oporto,  St  Jago  de  Oompostella,  and  at  other 
localities  mentioned  above. 

Abundant  throughout  the  mica  slate  of  New  England.  In  MainSf  at  Windham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Ht  Abraham,  Hartwell,  and  Win- 
throp.  In  K.  Hamp.,  brown  and  large  cryst  at  Franoonia;  at  Lisbon,  abundant  in  mica  slate; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil ;  at  Grantham,  2  ul  from  Meriden,  of  a  gray  color. 
In  Vermont^  at  Oabot  In  Maaa,^  at  Chesterfield,  in  fine  crystals.  In  Ckmn^  at  Bolton,  Vernon,  Litch- 
field, Stafford,  and  Tolland.  In  New  Tork^  small  crystals  at  the  Foes  ore 
879  bed  in  Dover,  Duchess  Ca ;  also  three  and  a  half  miles  from  New 

York  dty,  on  the  Hudson.  In  Penn^  reddish-brown  oryst  abundant 
on  the  Wissahicoon,  8  m.  fh>m  Philadelphia.  In  Qtorgia^  at  the  lead 
mine,  Canton,  in  quartsose  mica  sdiist,  the  gangue  of  the  lead  ore. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  tesselated 
crystals  like  chiastolite,  from  Charlestown,  K.  H.,  as  represented  in 
the  accompanying  figure.    He  states  that  the  staurolite  mades  pass 
by  Insenawle  shades  into  andalusite  mades,  where  the  mica  alato 
passes  into  argillaoeous  slate. 

Named  from  vruop^,  a  craaa,    Haiiy's  change  of  stauroUte  to  tkntrotide  was  neither  neoeaaaiy 
nor  reasonable. 
Alt. — Occurs  altered  to  steatite. 


334.  8OHORI1OBCITS.  Shtpard,  Am.  J.  BcL,  IL  it  261,  1846.  Ferrotitanlte  WhUney,  J.  Nat 
Hist,  Boston,  rl  46^  1849.    ?  Iwaarit  KtOorffO,  1861,  K.  Nord^  Yers.  FinL  Ifin.  1868. 

Massive,  without  cleavage. 

H.=7— 7-5.  Q.=3-862,  Shepard;  8807,  Whitney ;  8-788,  in  coaree 
powder,  Bammelsberg ;  3*745,  fr.  Kaiserstuhl,  Clans.  Color  black,  some- 
times tarnished  blue,  and  with  pavonine  tints ;  streak  grayish-black.  Lns^ 
tre  vitreous.    Fracture  conchoidal. 

Oomp.— 0.  ratio  for  Jt+fi-f  ft  (bases),  and  silica=2  :  1  nearly,  and  for  ft,  ft,  S=s4  : 4  :  8; 
whence  (f\  Oa'+  A  Fe+  (S  *tAy  Si",  and  approaching  closely  the  Ooromandel  tscheflTkinitey  but 
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containtng  no  oerium,  and  sesqufozyd  of  iron  in  place  of  alumina.  Whitnejr  dedaced  Ca'  Si-i- 
9e  Si+Oa  'ri*=Silica  24*9,  ozyd  of  iron,  21*9,  lime  SO-T,  titanic  add  22*5= lOu.  In  Bammelaberg'i 
Beoond  aualjais,  the  silica  waa  determined  only  by  the  loss,  and  in  two  of  the  other  analyses  thers 
vras  titanic  add  remaining  with  the  silica. 

Analyses:  1,  %  Whitney  G-  ^)i  ^t  ^  Rammelsberg  (Pogg.,  IxzviL  Izzxy.,  and  Mln.  Oh.,  886, 
former  analysis  revised) ;  6,  Crossley  (This  Min.,  8d  edit^  692) ;  6,  Glaus  (Ann.  Ch.  Phai'm.,  cxrix. 
213): 


Si 

tt 

¥e 

&g 

Ca 

25*66 

2210 

21*68 

29'78=99-12  Whitney. 

2.          " 

27-89* 

20-43 

21*90 

80-05=100-27  Whitney. 

8.          " 

26-09 

17'86 

26'36* 

1-66 

31-12-101*48  Bamm. 

4.          " 

[26*24] 

21*34 

20-11 

1-86 

29-88,  :^e  1-67=100  Bamm. 

6.          " 

26-86* 

21-66 

22-00 

1-26 

30-72,  Mn  <r.=l01*89  Orosaley. 

6.  EaiBeratohl 

29-65 

21-18 

1808 

1-22 

25-13,  &,  ^a  4*22=99*38  Clans. 

*  with  tome  titoalo  add. 

The  mineral  was  first  correctly  described  and  analysed  by  Whitney.  Shepard  made  it  a  hy- 
dzoos  silicate  of  sesquiozyd  of  iron,  yttria,  and  perhaps  thoria. 

Pyr.,  etc.— B.B.  fuses  quietly  at  8  to  a  bhick  glass.  Reactions  for  iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead.  Gelatinizes 
with  muriatio  add,  the  solution  becoming  violet  when  boUed  with  metallic  tin. 

Obs. — ^In  small  masses  with  elaeM>lite  and  brookite  in  the  Ozark  Mts.,  Magnet  Cove,  Arkansas. 
The  dodecahedral  crystals  reported  by  Shepard  are  blade  garnets,  which  occur  with  it.  Found 
also  in  the  Kaiserstuhl,  in  the  vicinity  of  Oberschafif  hausen,  in  phonolite. 

Named  from  a  resemblance  to  schorl  (black  tourmaline). 

IVAiiBiiB.  As  described  by  Nordenskiold  (Beskr.  FinL  Min.,  1856,  101),  it  has  the  diaracters 
of  schorlomite,  and  like  it  is  found  with  eleoolite.  It  occurs,  he  states,  both  massive  and  in 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with  the  lustre  adamantine;  has  H.=6-<),  and 
G. =3-67— 8-69.  The  mineral  is  stated  to  consist  of  6  Si,  8  ti,  2  Fe,  6  Oa,  which  corresponds  to 
Uie  0.  ratio  for  bases  and  silica  3  : 2,  instead  of  2  :  1,  the  schorlomite  ratia  B.B.  fuses  to  a  black 
glass.    From  Ivaara,  Finland. 

336.  8AFPHIBINB.  Sapphirin  (fc.  Greenland)  Oiesecke,  Stromeyer^s  Unters.,  i.  391.    Sapphi- 
rine.    Sapphirin  pt  [rest  blue  Spinel]  Hauam^  Handb.,  427,  1847. 

Orthorhombic  ?    In  disseminated  grains,  or  aggregations  of  grains. 
H.=7— 8.    G.=3-42— 3-48;  3-4:73,  Damour.    Lustre  vitreous.    Color 
pale  blue  or  green.     Translucent.    Optically  biaxial ;  and  dichroic. 

Oomp. — 0.  ratio  for  ft,  S,  Si =1  :  4  :  1 ;  for  bases  and  silica=5  :  1 ;  constituents,  3&g+4£] 
+  liSi=Silica  14-6,  alumina  66*2,  magnesia  19*3=100.  The  biaxial  pohirisation  shows  that  it  is 
not  impure  corundum  or  spinel.  Perhaps  (|  Ag'+i^)*di'+6^1,  or  a  staurolite  with  corundum 
aa  an  accessory.  Possibly  a  6  :  1  subsilicate.  Analyses:  1  Slromeyer  (Unters.,  i  891);  2,  3,  Da- 
mour (BulL  6.  Soa,  IL  vl  317,  1849): 

J^e 

3-92,  Sn  0-63,  ign.  0-49=99*78  Stromeyw. 
2*09=99*34  Damour. 
1-90=99-44  Damour. 

Tmf  oto. — BJB.  alone  and  with  borax  inAisiblo,  unaltered. 
Oba«— Associated  with  mica  and  anthophyUite  at  Fiakenaes  in  Greenland. 
The  name  allodes  to  the  sapphire  oolor. 


Si 

& 

Mg 

Oa 

1. 

14-61 

6311 

16-86 

0*38 

2. 

14*88 

63-31 

19-06 

—. 

a 

1484 

63-20 

19*60 

-i.- 
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)36.  EUIiTnni.  Arsenik-Wismuth  WenL,  BreiOu,  Letzt.  Mln.  Syst,  23, 62,  HoflfhL  Min.,  lY. 
a,  66,  1817.  Wiamntblende,  Eulytin,  BreUfk,  Fogg.,  iz.  276, 1827 ;  Handb.,  303.  Wismutisdies 
Blende-Ers  BreUh^  Uib.,  66,  1830,  Char.,  239,  1832.  Kieselwismuth  XenteOf  Fogg.,  zzvii.  81^ 
1 83.^.    Saioate  of  Bismnth. 


89S  OXYGEN  COMPOUNDS. 

iBometric:  tetrahedral.  Usually  in  miDute  crjBtalB,  and  edses  oftes 
ronnded,  figB.  34,  35.  Observed  planes:  1,  0^  2-2.  Cleavage:  dodecahe 
dral,  very  imperfect.  Twins :  plane  of  composition  paraHel  to  a  dodeca 
hedral  face.  Crystals  often  in  groups.  Sometimes  globular,  and  columnar^ 
lamellar,  or  granular. 

H.=4r'5.  G.=5'912— 6*006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.  Streak 
yellowish-^ay  or  uncolored.  Subtransparent — opaque.  Fracture  unevem. 
Bather  brittle. 

Oomp« — ^Probably  Bi^  Si*,  with  aome  phosphate  and  fluorid  of  iron,  Frankenheim.    Analysis  by 
Kenten  (Pogg.,  zzriL  81): 

Si22'2»        Si  69*38        P  8*31        Pe  2'40        &n0  30      HF,  fi,  and  loBS  2*38=100. 

Pyr.,  etc. — In  a  matrasB  decrepitateB  and  affordB  a  trace  of  water.  B.6.  fuaea  toadarlc-yettow 
mass,  and  gives  out  inodorous  ftimes.  Fuses  and  flroths  on  oharooal,  staining  it  jellowiah«bcown, 
sometimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  ac  first  greenishp-jeDow 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it 
to  a  yellow  globulei  with  a  silica  skeleton,  which  becomes  oolorleBB  on  cooling. 

Obi. — ^Found  with  native  bismuth  near  Schneebeigi  Saxony,  in  quartBi  and  at  BiBiinsdor^ 
Freibefg. 

Nam^  from  t^vn^  easily  disaolvedt  or  fuaiUe, 

887.  ATELESTITK    BreUh^  Char.,  306,  1832. 

Oocars  in  small  monodinic  crystals,  at  Schneeberg,  with  eulytite ;  they  have  a  sulphar-yeDow 
color,  adamantine  lustre,  H.  about  6,  and  are  transparent  to  translucent  DescloiEeaux  observes 
that  Eome  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  polarize  light  strongly. 

Contains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOCHLORITE.   Sogenannter  Grdneisenerde  von  Schneebeig,  Hypochlorit,  Schuler^  fidiw. 

J.,  IzvL  41,  1832,  Dissert  de  Ferro  ochr.,  etc,  JenXf  1832. 

Minute  crystalline ;  also  earthy.    H. =6.  6.  t^ 2*9— 3*04.    Lustre  vitreous,  feeble.    Color  green. 
Btreak  light  green.    Brittle ;  fracture  even  to  flat  conchoidal 
COMP.— Analysis  by  Schiller  (L  c.) : 

Si6U24        ^14-65        Bil303        ^e  10*54        1^9*62        Mn  (r. 

Perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infusible ;  a  yellow  deposit  on  the  coal.    Insoluble  in  acids. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
t^hndeberg,  Johanngeorgenstadt,  and  Brftunsdorf^  in  Saxony.  Also  reported  from  UUenreutiii 
Voigtland,  in  a  bed  of  limonite. 

Named  from  ii9ox^ot(Ms,  on  aooount  of  its  green  chlorite-like  color. 

838A.  ISOPYEE.     Tunwr,  Ed.  New  PhiL  J^  ^  263, 182T. 

In  compact  masses,  with  deavage. 

H.=6-6'6.  a.=2*9— 3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  gimylih  « 
f  elvet-black,  occasionally  spotted  red,  like  heliotrope.  Opaque — subtiansluoent  Fraotxns  fltl 
condioidaL    Brittle.    Acts  slightly  on  the  magnetic  needle. 

Coup.— O.  ratio  for  ft,S,Si,  1  :  8  :  6,  as  in  labradpnte.    Analysis  by  Turner  (I  a) : 

§i  47  09        £l  18*91         Fe  2007        Ca  15*48        Cu  1*94=98*44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  color  of  the  mineraL 
B.B.  frises  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  silica  skeletOB  with  lalt  oi 
phosphorus.    With  the  acids  decomposed  with  difficulty  and  imperfectly. 
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Jftixn  St  Juai,  mat  PsDianoe,  in  a  qufyrtnee  gnnite  wkq  mhuhu^o  aul  Jn  on^  ^  pieoBStwo 
bdiM  ia  diameter.    Alio  in  breocui  on  the  Oalton  Hill,  fidiiibug^  vilh  llmonlla 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Speciee. 

L  Ths  Obetebal  Sbctcon  of  Htdbous  Silioate8.    Includes  all  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  Bisilicates. 

2.  Unisilicates. 

3.  Subfiilicates. 

U.  ZBOLrrB  Seotiok.    Feldspar-like  in  constituent^  and  ozy^n  rfttio ; 

the  bases  being  alumina,  and  the  alkalies  and  alkalinf  earths  (K,  I^a,  Oa, 

&a,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  between  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

in.  MABGABOPHTLLrrE  Seotion.  Micaceous  or  thin  foliated  when  crys- 
tallized ;  and  plane  angle  of  base  of  prism  120°. 

On  aoooont  of  the  uncertainties  with  leBpeot  to  the  relations  of  the  water  in  hydrous  silicates, 
the  basis  for  a  trae  classification  of  them  is  to  a  large  extent  wanting.  From  the  dominanoo 
among  anhydrous  silicates  of  the  grand  subdivisions  of  Bisilicates,  Unisilioatee,  and  Subsilioates, 
the  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  species  may  be  wntton  according  to  either  of  these  types,  by  making  more,  or  less,  or 
none,  of  the  water  bask;;  and  consequently  dl  attempts  to  define  the  limits  of  the  groups  must  be 
at  present  unsatisfactory.  Crystallograpluc  and  other  relations  to  anhydrous  spedes  give  help^ 
but  not  always  sure  guidance. 

The  following  examples  elucidate  some  of  the  reasons  for  referring  spedes  to  the  section  of 
Bisilicates  rather  than  that  of  Uuiailicates,  or  the  reverse : 

laumoniUe  (Na  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyrexene,  and 
this  suggests  a  relation  to  the  BisOicates ;  moreover,  its  formula  is  wholly  pyroxene-like,  if  the 
water  is  noi  basia  It  is  to  be  noted  thai  part  of  the  water  escapes  on  heating  to  100°  C 
There  is  the  same  relation  in  form  between  pectolite  and  pyroxene,  as  long  since  shown  by 
Frankenheim;  and  the  same  formula  alsc^  if  the  water,  here  a  more  stable  constituent^  is 
basic.  OkenUe  is  very  near  hornblende,  or  another  anhydrous  bisilicate,  in  its  crystallization;  and 
it  is  also  like  it  in  formula,  if  hai/  the  water  is  basia  In  each  of  tliese  cases  crystallography 
Appears  to  show  whether  any  of  the  water,  and  how  much,  is  basia  Again,  diopiMe  has  the 
angles  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basia 

P*^inite  has  an  affinity  in  its  crystallization  to  chtysoUte ;  and,  if  the  water  is  aU  basics  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  I,  or  that  of  a  Unisilicate,  as  in  chrysolite.  Calamine 
is  approximately  isomorphous  with  prehnite,  and,  moreover,  botii  are  pyroeleotrio ;  and  the  oxyges 
ratio  is  1 : 1,  if  the  water  is  not  basia  IbhUmUe^  a  result  of  the  alteration  of  iolite,  is  equivalent 
to  ioUte  pkts  water.  Iolite  is  a  }  silicate,  there  being  a  deficiency  of  base  for  a  true  unisilicate; 
bnt  the  added  water  just  fills  up  the  defidency,  so  that,  if  the  water  is  basics  the  spedes  is  strictiy 
a  Unisilicate,  the  0.  ratio  for  ft,  fi,  Si,  1^  being  1 :  8  :  5  :  1,  or  for  the  bases  ft+S+^  and  silica, 
5 :  6=1 :  X.  There  seems  to  be  no  reason  for  questioning  this  basic  relation  of  the  water;  it 
is  probable  that  the  defidency  of  base  may  lead  to  the  easy  absorption  of  water  so  characteristic  of 
■oUte.  In  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1 :  3  :  6  :  2; 
the  compound  is  apparentiy  the  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  1; 
m  this  case  being  basia  The  same  remarks  are  applicable  to  margarodite  and  other  hydrous 
aucas  m  their  relations  to  musoovite  and  the  anhydrous  micas. 
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Apophy&ite  crymaXiaM  in  tetragonal  forms—forms  that  are  common  among  anhfdroos  UnisiS 
oates,  and  are  unknown  among  BisUicates.  The  species  is  therefore  arranged  beyond  as  «  Uzu- 
silicate,  but  as  a  representative  of  the  Scapolite  group  of  anhydrous  silicates.  IHUmUe  and.  Thorik 
ore  iaametric  species,  and  related  to  helvite  and  garnet;  and  thej  are  Unisilicates,  like  game^  U 
&e  water  be  not  basic. 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  condunons.  It  is  to  U 
hoped  that  chemistry  will  soon  furnish  principles  that  are  encumbered  with  less  of  doubts 

The  group  of  Zeolites  includes  species  that  are  feldspar-like  in  having  among  them  the  azjfrer 
ratios  for  the  protoxyds,  alumina,  and  silica  1  :  3  :  4,  1  :  8  :  6,  1  :  3  :  8,  1  :  3  :  9,  1  :  3  :  12,  with 
the  only  difference  that  water  is  present  in  addition.  They  are  therefore  sometimes  spoken  of  aj 
representatives  among  hydrous  silicates  of  the  anhydrous  feldspars.  But  this  inference,  thon^li 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right  It  assumes  that  the  water  is  not  ba^kx 
If  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  Unisilicates,  quite  remote  from  th« 
feldspars.  Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact,  nothing  whatever  to  sus- 
tain the  relation  to  the  feldspars.  The  species  of  the  Feldspar  group  are  almost  identical  in  angles 
and  physical  characters ;  wldle  the  zeolites  are  exceedingly  diverae  in  both  respects,  and  none  have 
the  feldspar  form  or  angles.  Nearly  all  the  systems  of  crystallization  are  represented  amon£^  them, 
and  with  a  very  wide  range  in  angles.  The  feldspare  have  the  prismatic  angle  near  120*" ;  whik 
the  zeolites  that  approach  the  feldspara  most  nearly — that  is,  the  StUbite  group,  in  which  the  oxr- 
gen  ratio  is  I  :  3  :  12,  and  the  crystallization  is  in  part  oblique — ^have  the  prismatic  angle  near  ^u 
in  one  species,  and  from  130°  to  186°  in  others.  The  hexagonal  species,  chabazite,  levynite,  and 
gmelinite,  usually  made  a  subgroup  among  the  zeolites,  have  widely  different  rhombohedral  angie& 

While,  then,  Uiere  is  seeming  imity  in  the  group  of  zeolites,  there  is  actually  the  widest  diver- 
sity ;  'and,  wheu  fuUy  und^'stood,  they  will  probably  have  their  places  among  the  UnisilicsHt'es  and 
BisiJk^tes  of  the  first  seAon.  Analcite,  which  is  included  among  the  zeolites,  is  related  in  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  being  excluded)  to  the  anhydrous  sili- 
cate, leudte. 

The  Margafophyllites  appear  to  constitute  a  strictly  natural  group,  although  under  a  very  van- 
ous  chemical  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  have 
the  plane  angle  of  the  base  of  tlie  prism  1 20°,  the  crystallization  being  either  hexugonul  or  pri^• 
matic,  with  the  angles  of  base  12U'  and  60".  They  include  talc  and  pyrophyllite,  margurodite  and 
other  hydrous  micas,  chlorite,  margarite,  etc;  with  also  kaolinite  and  serpentine,  which  hare 
the  same  crystallization ;  and  to  these  are  added  some  species  not  yet  known  in  the  crystallized 
state,  which  appear  to  be  chemically  allied  to  the  margarophyllites.  The  true  margarophyiiiua 
are  below  5  in  hardness ;  greasy  to  the  feel,  at  least  when  &iely  powdered;  and  not  sparry  in 
appearance  when  massive,  unless  through  pseudomorphism,  in  which  case  this  sparry  chaxaciet 
ii  that  of  the  original  mineral  altered  to  make  them. 


L  GENERAL  SECTION  OF  HYDEOUS  SILICATES. 


ARRANGEMENT  OF  THE  SPECIEa 

The  oxygen  ratios  of  the  species  are  given  after  the  tables  of  formulas ;  the  Ist  column,  ths 
0.  ratio  for  f(,  fi,  Si,  fi;  2d  column  for  ft-f-S  (or  bases),  Bi,  1^  After  the  ^  in  the  lattsr 
oblumn,  a  fhu^on  is  added,  giving  the  proportion  of  the  water  that  is  required  to  be  added  to  the 
bases  to  make  the  ratio  that  of  the  formula.  In  pecloUUf  for  example,  all  the  water  is  to  be  added 
to  the  baaee;  this  making  the  ratio  of  bases  to  silica  6  + 1 :  12=1  :  2. 

L  BKILIOATES. 

I  PEGTOIJTE  OB  FTROXENOII)  GROUP.  Konodinic,  and  isomorphous  with  the  AmpU 
bole  group  (p.  207). 

839.  Pbctouts     .  (}(6a,ffa)+i^Si  Bie|e,|UH,+t(Na„€a)) 

S40.  Xovaltub  CaSi-Hl^  6ie|0,|ea+laq 
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S41.  O&JUlTfl 

f 

342.  Gtbolitb 

343.  "LAUMOSTTa 

343A.  Lbohhasdri 


(iCa4-ifi)§i+i£[ 
(iCa"+fXl)8i"+3fi 


6i  iiO,Ki  H,+i  6a)+i  aq 
Sie|e,|(tH,+tea)+aq 
fiiO|e,|(i6a+f /?Al)+aq 


11   DIOFTASB  (OB  BBBYLLOID)  GBOUP.    Hexagonal. 

344.  OATAFLsnni  (i(^a,Oa)*+i&}fii'+liE 

345.  DiQPTiSB  OuSi+]9[ 

346.  Cbrtsooqlla  CuSi+2£[ 

347.  AUFiTB  (f  C^i,2i[g)+i3S[)Si 
343.  CovAsm 


fii^l^J(i(Na.,ea)+»rar)+aq 

sie|e,|6u 

fiiOiOiieu+aaq 
6i6|e.|(iH,+  }(IH,Mg)) 


III.  PIGBOSiaNE  GBOUP. 
349.  PioBOBima 

350.  SPADAin 


AgSi+ifi 
(tMg+i]^Sl+id 


6i0|e,|Mg+i  aq 
6ie|e.KiH,  +  }Mg)+iaq 


Appendix.— ^l^d6B,  Ptballolttb,  Piobophtu^  Tratxbskllitb,  Pitkabahditb,  Stbakoxii- 
ZTTE,  Monbaditb;  367,  Nboutb,  9  ftg,  i^  9  Si,  4i  fi;  358,  Paugobskite,  6  iig,  6  j^  a4  Si,  18 
]^;  359,  Xtlotili,  Mg,  t*e,  Fe,  Si;  360,  AiiTHOSiDBBnn^  Fe,  Si,  1^ 


It  SSi 

fi 

Its  Si  ^ 

&  S  Si 

tL 

Itfi  Si  s 

Pectolite         5        13 

1 

5     12     Itt) 

Catapleiite 

12    6 

a 

1   a  J 

Xonaltite        4          8 

1 

4      8     1 

Dioptase 

1          2 

1 

12    1 

Okenite           1         4 

a 

1      4    2(i) 

GhiysoooUa 

1        a 

2 

1   a   2 

I^amoDtite    18    8 

4 

1    a  1 

Picroamine 

1       a 

i 

1   a  i 

Leonhardite(r) 

Bpadaite 

6      la 

4 

5  12    4(i) 

n.  tJNISILICATES. 

L  OALAKINE  (OB  CHBYSOLITHOID)  GBOUP.     Orthorhombia     Approximatelj  iaomoi^ 
phoos  with  chryaoliteu 

2n*Si+fi  6i|e«KZiii  +  aq 

(Aft  te)«Si+ifl  Siie^KMg,  Fe), +iaq 

(ifi»+|Ca«+l5l)«Si"  Si|e4|(iS.+»€a+l^Al), 

(i(6a,  *a)«+ 1  (Xl,Fe))«8i»+2  fl  Si|e,Ki  (Na,,  6a) + |/?(Al,Fe)), 

H-t«q 

a  THOBITB  (OB  HELYITOU))  GBOUP.    Isomatriix 

865.  TBiTOian  Si,Ce,La,l)i,&,eta 

366.  THOBm  f  h  Si+  H  ^ 

367.  Crct  (Ce,  La,  XH)*  Si+fi 
868.  EBDMAxnn 


361.  Galaione 
862.  YiLLABSm 
363.  PsBHNm 
864.  OHLORASTBOLm 


Si|e«|  7h.+l^aq 
Si|e«K6e,ta,Bi),+aq 


QL  PTBOSMAUTB  GBOUP.    HezagonaL 

369.  PTBOOCAuni  (i  tt+}(t'e,  ttn.  FoCI))*Si 


aKe.a.).KtH.H.f(EB,iin)), 
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IT.  AFOPHYLLLTE  GBOUP.    Tetragonal,  ^th  perfect  basal  deavagQ. 


87a  Apophtllttb 


(fl,Ca,t)*Si+fl8i 


6i|e4KiH,+«K„6a)>,  +H^e 


V.  aiSMONDITE  GBOUP.    Tetragonal  and  hemibedral,  or  orthorhombio;  lateral 
^n  abort  and  small  crystals. 

371.  Edingtomitb  ?(ffi+f Ba)*Si+f:S  &i]e4|(fHt+tBa).+taq 

872.  GiSMOKDin  (f0a+^&)+£],2ift,H^ 


VL  CAEPHOLITB  GROUP. 

373.  Gabfhouzb  (Sl,Iib,9e)*gi'4-3£[ 


Si|e4i^(^Mn,Fe)«+  aq 


ft  S  Si  a 

ffiSSifi 

ft  s  Si  ti[    lin  Si 

fi 

Oalamine           1         1 

1  1  i 

Pyrosmalite 

2          8      1          S       S 

10) 

Vmanite           1         1 

1  1  i 

Apophyllite 

1          4      2 

Prehnite            S    S    6 

t    6    Itt) 

7  Edingtonite 

14    7      4          5       7 

*(i) 

r  ChlonstroUte  1    3    a 

1  1  i 

Giamondite 

1    3    4i    4^        4      4i 

4* 

Thorite              1         1 

1  1  f 

Carpbdite 

1     1      i          11 

i 

rOnite              1         1 

1  1  i 

1. 

m.    SUBSILICATES 

• 

874.  AUiOPHABl 

*i8i+6fl:(oi 

-6^) 

/}iV],e|e.|a+iiaq 

375.  COLLTBTR 

ati«8i+9fl 

=1  Allopbaiie+lQibbtite 

876.  SoHBoimiTB 

il»Si»+30fl 

=8  AUonbaiie+6  Gibbtfte 

The  0.  ratio  for  fi,  Si,  l^inAllopbaneis  3  :2:  6 ;  in  GoUyrite  6 :  2  : 9 ;  in  Schrotterite  4 :  1:9. 
The  species  Euclase  (p.  879)  and  Datolite  (p.  880)  are  true  hydrous  SubsOicates.  The  reason  for 
placing  them  with  the  anhydrous  species  is  stated  on  page  204. 

L  BISILICATES. 


339.  PEOTOIJTB.  PektoUth  v.  £b5e/^  Kastner's  Arch^  xilL  386, 1828,  ziy.  341.  FboioliU 
Breiih^  Char.,  181,  1832.  Wollastonite,  SteUite,  Thomaon^  Min,  L  180,  313.  BatboUte  tmi 
eoUedon,     Osmelith  BreUh^  Pogg.,  iz.  183,  1827. 

Monoclinic,  isomorphous  with  wollaBtonite.  Observed  planes  :  O ;  ver- 
tical, i-ij  i-J,  i4>  ^4 ;  hemidomes,  1-i,  -5-i ;  hemicctaheoral,  -2.  Angiea 
measured  by  Greg : 


880 


1/ 


u 


n 


p /^ 


iri  A  l-i=96^  23' 
i-i,back,  Al-i=84  37 
i4  A  i-J=189  30 


i^' A  i-t  =126^65' 
«Ai-4=102  30 
i4  A  -2  =132  54 


Batho, 


Cleavage :  i-i  (orthod.)  perfect.  Twins :  com- 
position-face  i^.  In  close  aggregations  of  acicnlai 
crystals.     Fibrous  massive,  radiated  to  stellate. 

H.=5.  G.=2-68— 2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subvitreous.  Color  whitighoi 
grayish.  Subtranslucent  to  opaque.   Tough.  Fui 


HTDBOUB  8ILICATE8. 


397 


Bergen  mineral  optio-axial  plane  parallel  to  orthodia^onal,  and  very  nearly 
normal  to  v4, ;  acute  bisectrix  positive,  parallel  to  ortnodiagonal,  and  obtuse 
bisectrix  nearly  normal  to  cleavage-plane  or  i-i ;  axial  angle  in  oil,  through 
cleavage  plated,  143°— 145°;  Descl. 


— ^AlmoBt  always  oolumnar  or  fibrouis,  and  diyergent,  the  fibres  often  2  or  3  indhes  long^ 
and  sotnetimes,  as  in  Ayrshire,  Scotiand,  a  yard.  Resembles  in  aspect  flbroas  yariedes  of  natro- 
lite,  okenite,  thomsonite,  tremolite,  and  wollastonite.  OsmeHin^  ftom  Niederkirchen,  near  Wolf- 
stein,  Bavaria,  is  oolumnar  and  radiated ;  GI-.=2'799— 2*833,  Breith.;  color  graylsh*white,  yellow- 
ish, gmj. 

Oomp — 0.  ratio  for  ft,  Si,  ^=6  :  12  :  1;  whence,  if  the  water  is  basic,  (iCa+^:6a+id)§' 
= Silica  54-2,  lime  33*8,  soda  9*8,  water  2*7=100.  Analyses:  I.  v.  Kobell  (Eastners  Arch.  Nat, 
ziiL  385)  ;  2,  3,  J.  D.  Whitney  (Jour.  Soa  N.  H.  Bost.,  1849,  p.  86,  and  Am.  J.  Set,  II.  vii.  484); 
4,  J.  S.  Kendall  (lb.);  6,  G.  J.  Dickinson  (ib.);  6,  J.  D.  Whitney  (Am.  J.  Set,  IL  zziz.  205);  7, 
A.  J.  8coU(Ed.N.PhilJ.,UU.  277);  8,  Heddle(PhiLMag.,rvr.  iz.  248);  9,  Thomson  (Min.,L  131); 
10,  l^alker  (Heddle,  La);  11,  Kennedy  (ib.);  12-16,  Hcddle  (Lc);  17,  Adams  (Millon,  etc.,  Ann 
d.  Ch^  1848,  166);  18,  ▼.  Kobell  (Ber.  Ak.  Munchen  1866, 1  296,  J.  pr.  Gh.,  xcyil  493);  19,  Igel- 
Btrdm  (J.  pr.  Oh.,  ItttL  396) : 

Si       Si       9e     ftg     Ca       JTa       &      1ft 


1. 

ICBaldo 

61*80 

0-90 

83-77 

8*26 

1-67 

3*89=99-69  KobelL 

2. 

I.  Boyale 

53*45 

4-94 

31--21 

7*37 

tr. 

2*72=99*69  Whitney. 

3. 

(» 

66*66 

1-45 

32*86 

7-31 

_. 

2-72=100  Whitney. 

4. 

Bergen  Hill 

64*00 

1-90 

3210 

8*89 

ir. 

2-96=99*85  Kendall. 

5. 

u          ti 

6600 

110 

32-53 

9*72 

_.. 

2*75=101-10  DickuiBon. 

e. 

«         "            (1)  64*62 

— t'el-li* 

82*94 

8-96 

[2*37] =100  Whitney. 

7. 

Taliaker,  Skye 

62-01 
63*82 

1-82 

0-39 

32*85 
29-88 

7-67 
9*55 

6*06=99-80  Scott. 

8. 

2-73 

3*76=99*74  Heddle. 

9. 

KHsyth,  WolkuL 

62*74 

0*67 

1*20* 

1-62 

31-6S 

9-60 

2*00=99-42  Thomson. 

10. 

Costorpbine  Hill 

64*00 

2*69 

30-79 

6-55 

5*48=98*8«  Walker. 

11, 

CantleBock,  WoU. 

61*5 

1-0 

82-0 

8*5 

6-0=98-0  Kenuedy, 

12. 

U             II             11 

68*06 

0-75 

3^•48 

9*98 

3*13=100-40  Heddle 

13. 

Batho,y2&nntf 

52-68 

0-88 

32-79 

9*7  5« 

8-04=98  99  Heddle. 

14. 

'*    ary^UUUne 

52*58 

1*46 

3:;-75 

9-26 

2-80=98*84  Heddle. 

15. 

Knockdolian  Hill 

68-24 

100 

32-22 

9-57 

3-60=99*63  Heddle. 

16. 

Oiiran 

63*48 

0*41 

84-39 

9*88 

3*-26= 101 -42  Heddle. 

17. 

Bayaria,  Osmditt 

62-91 

0-86 

32*96 

6*10 

2*79 

401=99-63  Adam. 

18. 

u           II 

52-('.3 

0*37^ 

34-47 

8-28* 

Ir. 

2-94,  &n  1-75=  100-44  K. 

19. 

Wermland 

52*24 



1*75« 



83-83 

[8*48] 

3-70-100  Igelstrom. 

•  WilhMMM 

iHnO. 

k 

'  The  Inm  protoxyd. 

«  With  some  K  0. 

Berzelius  obtained  a  fluorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (Ka 
17)  makes  the  osmdUe  identical  with  peetolSte.  Biegel  obtained  a  yery  different  result  ( Jahrb.  t 
pr.  Pharm.,  xiiL  1) ;  but  y.  Kobell  has  confirmed  Adam's  result,  and  shown  that  Rlegel  must  haye 
had  in  hand  another  mineral. 

Pyr.,  aio. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  to  a  white  enamel  Gelatinizes 
with  murtatic  acid.    Often  giyes  out  light  when  broken  in  the  dark. 

Obs. — Occurs  mostly  in  trap  and  related  rocks,  in  cayities  or  seams ;  occasionally  in  metamor- 
phic  rocks.  Found  in  Scotland  at  Batho  Quarry,  and  Castle  Bock,  near  Edinburgh ;  at  Kilsyth, 
Ck)storpliine  Hill,  Loch  End,  (Mryan,  and  Knockdolian  Hill,  in  Ayrshire ;  and  at  Taliyor,  etc.,  I.  Skye. 
Also  at  Mt  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained ;  at  an  iron  mine  in  Werm- 
land, associated  with  chlorite  and  caldte. 

Occurs  also  at  Bergen  UUl,  N.  J.,  in  large  and  beautifhl  radiations ;  compact  at  Isle  Boyale,  I* 
Superior. 

Desdoizeaux  obtained  fVom  Bergen  crystals,  f-t  A  l-t=95''  30'  and  84"  30'.  Wollastonite  giyet 
w  A  1^=96''  28',  i^  A  -6-i=159'  82',  i4  A  i^=140''  6',  p4  A  -2=93*'  62'. 

340.  ZONALTITB.    Xonaltit  RoTnTMUberg^  ZS.  G.,  xyiil  83,  1866. 

Kassiye.  Yeiy  hard.  G.=2*71,  white;  2*718,  gray  Color  white  to  bluish-gray.  Toug^ 
Fracture  splintery. 
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0.  ratio  for  Ca,  Si,  fi=:4 :  8 :  1 ;  whence  4  Ca  Si+d=Slicft  49'80,  lime  46*47,  water  3-lS= 
100.    Analyses'  1,  2,  BammelBberg  (1.  c): 


Si 

t9        ibi 

«g 

Oa 

tL 

1    WhiU 

49*58 

1-31         1*79 

43*66 

S-YOsOS-M  BamaielBbctg. 

2.  Chray 

60*26 

2-28 

019 

43*92 

4*07=100^1  BammelBberis. 

Yields  water.    InAisible  [?].    Deoomposed  by  muriatic  add  (Ramm.).    Oocors  at  Tetela  di 
Xonalta,  ICexioo^  in  concentric  layers,  with  apophyllite  and  bustamite, 

341.  OKBNXTB.    Okenit  v,  Kobe^  Eastner's  Arch^  odT.  338,  1828.    Dysdasite   Omad,  Ed. 
Phil.  J.,  zyL  198,  1834.    Bordite  Adam^  Dufr.  Min.,  !▼.  697,  1869. 

Ortliorhombic ?  /A  /=122°  19',  Breith.  Composed  of  a  congeries  of 
minute  acicular  crystals;  commonly  fibrous:  also  compact. 

H.=4-6— 5.  G.=2-28— 2-87 ;  2-362  of  dysclasite,  Connel;  2-28  of 
okenite,  v.  Kobell.  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  blue;  ofken  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.     Subtransparent — snbtranslucent.     Very  totigh. 

Var.— Bon&'fa^  from  Bord5e,  one  of  the  Faroe  islands,  is  only  a  yery  fine  flbrons  milk-white 
okenite,  firm  in  texture  and  very  tough,  and  having  H.=8*6,  G.=2*33. 

Oomp.— 0.  ratio  for  ft,  Si,  ]ft=  1:4:2;  whence,  if  half  of  the  water  is  basic,  2:4:  I ;  and  the 
formula  (i  £[+i  Oa)  Si+i  it=Silica  66*6,  lime  26-4,  water  170=100.  It  has  the  prismaticiui^ 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analyses :  1,  2,  t.  KobeU  (La):  a> 
Goonel  (I.  c.);  4,  Wiirth  (Pogg.,  Iv.  118);  6,  y.  Hauer  (Jahrb.  G.  Reichs.,  1864,  190);  6,  Scfamid 
(Pogg.,  czxTL  143) ;  7,  Adam  (L  c) : 

17*00,  Si  and  9e  0*63,  t.  ^.=99'76  EobolL 

16-66=99-99  KobelL 

14  71,  ftn 0-22,  Fe  082,  &  0*23,  l^a  0*44=100*44  CkmnaL 

17-94,  3tl  0-46,  STa  102=100-46  Wiirth. 

1804,  iig  <r.=10008  Hauer. 

13-97,  Mg  1*58,  iffi  0-23=99*72  Schmid     G.=2-824. 

14-19,  £l  0-67,  ^a  1*04=97*94  Adam. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  alone  becomes  opaque  and  white,  and  flises  (o  f 
glass.  Effervesces  with  soda,  and  f\iBes  to  a  subtransparent  glass,  which  is  milk-white  on  cooliDg; 
with  borax  forms  a  transparent  colorless  glass.    Gelatinizes  readily  in  muriatic  add. 

Obs. — Occurs  in  trap  or  related  eruptive  rocks.  Found  at  the  Faroe  Islands ;  in  Iceland;  oi 
the  island  of  Disko,  Greenland. 

342.  aTROIilTXI.    GuroUte  Anderson,  Pha  llag.,  lY.  L  101, 1861.    Gyndite. 

In  concretions,  lamellar-radiate  in  structure. 

H.=3— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming opaque. 

Oomp.— (f  Oa + 1  ^)  Si + £L  Analyses :  1,  Anderson  (L  a) ;  2,  How  (Am.  J.  Sd.,  XL  zxiu 
13): 

Si  Si  Mg         Oa  a  tL 

1.  Skye  60*70        1*48        0*18        83*24        14*18=99*86. 

2.  N.  Scotia     61*90        1*27        0*08        29*96         1*60        16*06=99*78. 

Pyr.,  etc.— In  a  dosed  tube  yields  water,  hitumesces,  and  separates  into  thin  scales.  BJ 
swells  «jp  and  ftises  with  difficulty  to  an  opaque  enamel 

Obs.— From  the  Isle  of  Skye,  with  stUbite,  laumontite,  eta ;  also  N.  Scotia,  26  m.  aW.  of  G 
Blomidon,  between  Margarotville  and  Port  George,  on  apophyllite.  Reported  also  from  Farue  as^ 
Greenland. 


Si 

Ca 

J  1.  Greenland 

66*64 

26*69 

2.          " 

66*99 

26-»6 

8.  Faroe 

67*69 

26-83 

4.  Disko 

64-88 

26*16 

6.      "          (f) 

1  64*81 

27-23 

6.  Stromoe 

67*86 

26-09 

7.  BordUe 

66*92 

2614 
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343.  ZJkXTBffONTITB.    Zeolithe  effloresoente  JZ,Tr.,  iy.  1801.    LRttmonite  H^  TabL  Oomp.. 
1808.     loinoDit  Wem^  Kant  Tab.,  1608.    Sohneiderite  Mmeghini,  im.  J.  ScL,  IL  xiy.  64 

Monoclinic.  (7=68^  40',  /A  7=86^  l6',  O  A  14=151^  9' ;  a:h:o=^ 
0-516  :  1  :  0*8727.  Observed  planes  as  in  the  annexed  figures.  Prism  /, 
witli  the  very  obliqne  terminal  plane  2-t,  the  most  common  form.  Cleav- 
^e  :  tA  and  /  perfect ;  i-i  imperfect. 

O  A  7=104°  20' 
6>Ai^=101  20 
O  A  2-i,  adj.,=122  59 
O  A  -1=148  22 
O  A  1=138  3 
A  -1=113  16 
A  1=120  14 
-1  A -1,  front, =133  28 

1  A  1,  front,=119  32 
i4  A  2-i=125  41 

7  A -1=135  58 

7a  1=117  37 

7a  2-i=113  30 

7a  i-i=133  8 

7a  i4=136  52 

Twins:  composition-face  i-i.  Also  columnar,  radiating  or  divergent.^ 
H.=3"5— 4.  G.=2'25— 2*36.  Lustre  vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak  uncolored.  Transparent — ^translucent ;  becoming  opaque  and 
usually  pulverulent  on  exposure.  Fracture  scarcelv  observable,  uneven. 
Not  very  brittle.  Double  refraction  weak ;  optic-axial  plane  i-i ;  divergence 
52"^  24'  for  the  red  rays ;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
with  a  normal  to  i-i ;  Descl. 

Var.— Lanmontite  of  Haelgoet  haa  G.=2-29;  of  Sarathal,  Tyrol,  2'28  (Oericke);  of  Rauen- 
■cher  Grand  (Gericke)  and  Helsingfore  (Arppe)  2*31 ;  of  the  red,  from  L  Skye,  2-252  (J.  W.  Mal- 
let).    OaparekmUe  occurs  in  pearly  monodinic  crystids,  of  a  flesh-red  color,  having  0.=2*4V,  and 

Oomp.--p.  ratio  for  ft,  fi,  Si,  fl=l :  3  :  8 :  4;  and  for  ft  +  fi,  Si.  fi=l :  2 :  1 ;  whence  the 
formula  (i  Oa»+f  Xl)  Si«+3  fi=8Uica  609,  alumina  219,  lime  11  9,  water  16-8=100.  Both  in 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses :  1,  2,  Dufrenoy  (Ann.  d.  mnes,'  lU.  viu.  608) ;  3,  Connel  (Ed.  N.  Phil  J.,  1829,  282); 
4,  5,  Babo  and  Delffs  (Fogg.,  liz.  889) ;  6,  Malaguti  and  Durocher  (Ann.  d.  Mines,  IV.  iz. 
325);  7,  Sjogren  (Pogg.,  Ixiviil  416);  8,  Scott  (Ed.  N.  PhiL  J.,  1862,  lul  284) ;  9,  10,  Oertokf 
(Ann.  Oh.  Pharm.,  xcix.  110);  11,  Arppe  (Aa.  Pinsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  ~ 
ILxxiL  179);  13,  How(ib,  xxvl  30): 


1.  Phipsborg,  Me. 

2.  Gormayeur 
8.  Skye 

4. ? 

B ? 

6.  Huelgoet 
1.  XTpsaia,  red 
8.  LStorr 


Si         Si  da  ^ 

61-98  21-12  11-71  1605=:99-86  DufWnoy. 

50*38  21-48  11-14  16-16=9910  Dufteuoy. 

6204  2114  10-62  14-92=98-72  ConneL 

62-80  22*80  12-00  142=100*8  Baba 

61-17  21-23  12-43  16-17  (loss)  =100  Dellft. 

62-47  22-66  9-41  15*66=100  M  Ai  D. 

61*61  1906  12-53  1402,  Fe  2*96  =  100-18  SjdgrHL 

63  06  22  94  9-67  1464=100-80  Scott 


100 
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9.  Santhal 

10.  PlAuen  Grand 

11.  HelsiBgfora,  red 

12.  Skye,  red 

13.  Port  George,  N.  a 


3l  Si  Ca        ]Q[ 

(})  51-68  20-63  11*50  15-10,  Fe  026,  JTa  1  57=I0O*ft4  OeridEtL 

61*38  21-98  9*01  14*93,  9e  0*14,  ^a  3  20=  100'69  Gericke. 

60-44  18-90  9-60  14-51,  Fe  2*88,  ^a,R  2*06,  ]i[gr04:=:99-43i 

63-95  20-18  12-86  12*42,  i,  J^Ta  0*87,  Ag  lr.=10O-23  MaOeL 

51-43  21-64  12-07  16'26=:100-44  How. 


An  impure  Swiss  lanmonttte  has  been  analyzed  by  Fellenberg  (Mltth.  Berne,  54^  1866). 

The  ^delforsite  of  Betzins,  or  th&^ed  ZeoHie  of  .SSdetfoTS,  is  leferred  here  by  N.  J.  Berlin,  wfac 
considers  it  impure  firom  mixed  silica  (quartz),  and  related  to  the  red  zeolite  of  Upsala  analjzed  bf 
him.  It  aiSbrded  Retzius  Si  6o*28,  ^  16-42,  Ca  8*18,  Fe  416,  Ag  and  Mn  0*42,  fi  1 1*07=9W1 
A  similar  mineral  from  Fahlun  yielded  Hisinger  Si  6(i*0o,  Si  15*6,  Pe  1*8,  Ca  8-0,  1^  11-6=97-0; 
while  he  obtained  for  the  .^delfors  zeolite  §i  53-76,  £l  18-47,  ^q  4*02,  Ca  10*90.  H  ll-23=9a-s«, 
whidi  is  near  the  composition  of  laumontite.  Bisuhof  has  analyzed  a  psendomorph  of  laumoutite 
after  orthoclase  (see  Obthoglase). 

Pyr.,  etc. — In  a  vacuum,  Huelgoet  laumontite  crystals,  according  to  Malaguti  ft  Durocber, 
lose  in  weight  2*26  p.  a,  and,  over  sulphuric  add,  3*85  P-  c :  and  regain  the  same  in  water  or 
moist  air.  Heated  up  to  100**  C,  they  lose  3*17  p.  c. ;  to  200  ,  6*08  p.  c. ;  to  300%  7*28 ;  and  the 
remainder  of  the  water  only  at  a  red  heat.  B.B.  swells  np  and  fhses  at  2-7-^  to  a  white  enamei 
Gelatinizes  with  muriatic  acid.  » 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  also  in  porphyry  and  syeoitev 
and  occasionally  in  veins  traversing  day  slate  with  oddte.  It  was  first  observed  in  i  785,  in  tize 
lead  mines  of  Huelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  prindpal  localities  are  at  the  Faroe  Islands ;  Disko  in  Greenland ;  in  Bohemia,  at  Eule  Id 
day  slate;  St  Gotbard  in  Switzerland;  the  Fassathal,  in  large  masses  exhibiting  a  radiated 
structure ;  Sarnthal,  near  Botzen,  Tyrol ;  Plauenscher  Grund,  near  Dresden ;  Hartfield  Moss  io 
Renfrewshire,  aocompanying  analcite;  the  amygdaloidal  rocks  in  the  Eilpatrick  hiUs,  near 
Glasgow ;  and  in  sevei-al  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  spedes.  It  is  there  associated  with 
apophyllite,  thomsonite,  and  other  spedes  of  this  family ;  also  at  Port  George,  N.  S.,  in  veins  some* 
times  3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck  and  hong 
Point  Also  found  in  good  spedmens  at  Phipsburg,  Maine;  also  sparingly  at  Bradleysviile, 
Litcnfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss;  and  at  Southbury,  Ck>nn«  • 
little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veiitf 
of  Lake  Superior  in  trap,  and  on  I.  Ro3ra]e ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Baj 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datolite,  apophyllite, 
etc. ;  sparingly  at  Phillipstown,  N.  Y.,  iu  feldspar  with  stilbite,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt.— Most  varieties  become  opaque  and  crumble  at  the  touch  aflar  exposure  to  the  ordinaiy 
atmosphere,  losing  1  to  2  p.  a  of  water.  Spedmens  in  cabinets  can  be  best  preserved  from  alter- 
ation by  keeping  them  in  moist  air. 

Schneiderite  (1.  c.)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  undc  -gone 
alteration  through  the  action  of  magnosian  solutions.  It  is  described  by  Meneghini  as  lam  ob^ 
radiate  in  structure,  with  H.=3.  ^g.  381  represents  a  crystal  from  Mt  Catini  (one  receive  d  by 
Prof.  G  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles  /A/=*  ('— 
86"*  30',  f-t  A  2-1=126',  -2-t  A  i-i= 146"  15', /A -1=135", -1  A -1,  front,  =  133",  2-iA6-»=  44'. 
The  planes  had  litde  lustre,  and  that  strongly  pearly.    Bedii  obtained  in  an  analysis  (L  c.) : 

Si  47-79        £l  19  88        iig  1103        Ca  16*77        ^a,  &  163        fi  3-41=100. 

It  ftises  B.B.  with  intumescence,  and  gelatinizes  in  cold  adds.  Occurs  with  sloaoite  io  '^e 
gabbro  rosso  of  Tuscany.    Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Ostini 

CaPOROiAinTB  Satfi  (Mem.  cost  fis.  Toscana,  il  53).  Has  been  referred  to  laumontite.  ! '  '* 
described  by  Meneghini  as  resembling  heulandite  and  near  it  in  its  angles,  affording  (see  t'^% 
p.  444)  2-i  A  -2-»=lSl*',  2-t  A  /=150^  with  deavage  parallel  to  (4  very  easy,  and  also  pa«lk  « 
2-t;  easy  parallel  to  -2-i;  faces  2-t  minutely  striated ;  also  in  twins;  also  imperfectly  radial 
foliaoeous.    H.=2*5;  G.=2-470;  color  fiesh-red ;  lustre  pearly. 

Coup.— 0a'§i'+3^Si'+9H,  Ramm.,  and  near  laumontite =8ilica  53-0,  alumina  22-7,  UiM 
12-4,  water  11*9=100.  Analyses:  1,  Anderson  (Ed.  PhiL  J.,  1842,  21);  2,  Bechi  (Am.  J.  ScL 
Hziv.  62): 


Si 

XI 

9e 

Ca 

Aff 

Hb, 

& 

A 

1. 

62*8 

21*7 

0*1 

11-3 

0-4 

02 

1-1 

13-1=100-7  ArdertOB. 

1. 

62*02 

22-83 

— 

9-68 

111 

0*26 

1-11 

13*17=100*17  BediL 
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B.B.  ttaea  to  a  white  enamel  wiUiout  intumeBoenoe.  Dissolvee  easily  in  adds,  and  forms  a 
jelly  even  in  the  cold.  Oocnrs  in  geodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Gaporciano 
at  I'Impruoeta,  and  other  places  in  Tuscany.    It  is  sometimes  aooompauied  by  native  copper. 

34SA.  liEONHAEDITB  Bktm(Ptigg.j  liz.  336, 1843).  Near  laumontite,  and  probably  that  species 

Monoclinic  /A  7=84"  30',  and  96**  30 ;  0  A  /=114*'.  deavage  parallel  with  /  yery  perfect, 
basnl  imperfect.    Also  columnar  and  granular. 

H.=3 — S'5.  G.=r2*25.  Lustre  of  cleavage-face  pearly,  elsewhere  yitreous.  White,  sometimes 
yellowiah,  seldom  brownish.    Subtranslucent    Usually  whitens  on  exposure  like  laumontite. 

Analjsea:  1,  Delffs  (Fogg.,  lix  336,  339);  2,  Babo  (lb.);  3,  4,  a.  0.  Barnes  (Am.  J.  ScL,  II.  zy. 
440): 

Si  £1  Oa  ]S 


1.  SchemnitB 

66-128 

22-980 

9-251 

11-641  =  100  DelifiL 

2. 

5500 

24-86 

10*50 

12-30-102-16  Babo. 

3.  Copper  Falls 

55*96 

21-04 

10-49 

ll-93=99'42  Barnes. 

4.        "        " 

5504 

22-84 

10-64 

ll*98=:99-95  Barnes. 

These  resnlts  afford  the  following  0.  ratios  for  ft,  S,  Si,  1^:  (1)  1  :  4  :  11^  :  41;  (2)  1  :  4 : 
10  :  :i^  ;  (3,  4)  1  :  3^  :  10  :  3^.  Dolfib*  analysis  was  made  after  drying  the  mineral  at  100°  0. ; 
dried  at  tho  ordinary  temperature  it  gave  13*547—13*807  water,  which  corresponds  to  the  abovp 
formula.     B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel    Dissolves  in  acids. 

From  a  trachytic  rook  at  Schemnitz  in  Hungary;  at  Pfltsch  in  an  earthy  chlorite,  and  near 
Predazzo  in  the  Fleims  Valley,  T^rol,  in  a  melaphyre.  Also  at  Copper  Falls,  Lake  Superior 
regioQ,  a  variety  which  alters  but  little  on  exposure. 

Lewiustein  has  analyzed  two  altered  specimens  from  the  copper  mines  of  Lake  Superior  (ZS. 
Gh.  u.  Pharm.  1860,  \l\  one  (A)  containing  76  p.  a  of  the  mineral,  the  other  (B)  81*61  p.  c,  the 
lesl  impurity;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  excluded: 

Si  Si  ¥e        Ag         Ca         JTa         &  ]S 

A.  57*92        10*19        1-19        1*13        4-59         1-14        2-58        21-26=100. 

B.  55-21         22-58         2*55         1*81         0*98         345         3*41         10-51=100. 

A  gires  neaily  the  0.  ratio  1 :  2  :  12 :  8 ;  and  B,  1 :  5  :  13  :  4*3. 

344.  GATAPIiUnTS.    Katapleiit  WeOfye  A  Sfdgren,  Pogg.,  Ixxiz.  299,  1850. 

Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,  2, 4 ;  Oa  1=142°  4^  0  A  2=122^  40',  O  A  4=107° 
47\     Cleavage :  lateral  (/)  perfect ;  2,  distinct.    Also  massive. 

H.  near  6.  G.— 2'8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Oomp.— O.  ratio  for  ft,  fi,  Si,  lS=l:  2:6:2;  for  ft+fi,  Si,  fi=l :  2  :  |;  whence  the  for 
mula  (i &*-|-|2r)8i«-hlJ  A.    Analyses  hy  fijiogren  (L  a): 


Si 

2r 

Ji] 

j^a 

Oa 

Fe 

tL 

1. 

4fi-83 

29-81 

0-45 

10-83 

8-61 

0-68 

8-66=10102. 

2. 

46*52 

29-33 

1-40 

10*06 

4-66 

0-49 

9-05=101-51. 

Pyr.,  •to.'— In  the  dosed  tube  yields  water.  B.B.  in  the  platinum  forceps  fiises  at  3  to  a  whiti 
enamel ;  with  borax  a  dear  colorless  glass.  Easily  soluble  in  muriatic  acid  without  gelatinising : 
the  dOute  add  solntion  oolors  turmeric  paper  orange-yellow  (reaction  for  ziroonia). 

Obs. — ^From  the  island  Lamoe  near  Brerigi  Norway,  along  with  zircon,  lencophanite,  mosan 
drite,  and  tritomite. 

On  the  crystallication  see  H.  Dauber,  Pogg.,  zdl  289. 

346.  .DIOPTASB.  Achirit  R  F.  J.  Bermaam,  1788,  N.  Act  Petrop.,  xiil  389,  1802.  Em» 
raudine  DdamdK,  T.  T.,  ii  230, 1797.  Kupfer-Schmaragd  Wem,,  1800,  Ludwig,  L  53,  238,  1803 
Dioptase  iT,  Tr.,  iil  1801.    Emerald-Copper  Jameson,    Smaragdo-Ghaldt  Md?u,,  Oundr.,  1824. 
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Ehombohedral,    R  A  jB=126' 


884 


fM 


24' ;    (9  A  ^=148°  88' ;    a=0-5281 

Observed  planes :  rbombohedral,  1  {R\ 
2,  -2;  heini-scalenohedral  on  three  al- 
ternate edges,  as  in  the  figure,  VE^ith  also 
2* ;  also  1  ;  prismatic,  i-2,  i-f  >  *^»  **?> 
the  last  three  heinihedral. 


O  A  2=129°  21' 
t-2  A  1-2=120 
2  A  2=95  54 
2Ai.2=132  3 
2' A  1-2=151 


i-tAi^2=165*'44 
i-f  Ai-2=169  6 
rAi-2=14fi36 
-2  A  ^=137  57 
t-2  A  ^=126  48 


Color  emerald-£:reen. 


Cleavage:  R  perfect.    Twins:  compo- 
sition-face R.    Also  massive. 

a=5.      G.=8-278-3-348.      Lustre 
Streak  green.     Transparent — Bubtrans- 


vitreous. 

lucent.    Fracture  conchoiSal,  uneven.    Brittle.    Double  refraction  strong, 

positive. 

Ocmp.— 0.  ratio  for  Cu,  Si,  fi=l :  2  : 1;  6n8i+fi=SiHca  88-2,  oxyd  of  oopper  60*4,  irttef 
11-4=100.  Analyses :  1,  2,  Hess  (Pogg.,  xyL  860) ;  3,  4,  Damour  (Ann.  Oh.  Fhys^  m.  x. 
486); 


Si 


On 


1. 

36-60 

48-89 

2. 

86-85 

46-10 

3. 

36-4t 

60-10 

4. 

38-93 

49-51 

12-29,  *e  2-00=99-^8  Hess. 
11*52,  2bl  2-36,  Ca  3-88,  ftg  0-22=99*43  Hess. 
11-40,  Fe  0*42,  Ca  C  0-86=98-74  Damour. 
ll-27=99tl  Damonr. 

Pyr.j  etc. — ^like  chrjsocolla,  but  gelatinizes  with  muriatic  acid. 

Ods. — Dioptase  occurs  disposed  in  well  defined  crystals  and  amorphous  on  quarts,  oecopTisg 
•earns  in  a  compact  limestone  west  of  the  hill  of  Altyn-Tubeh  in  the  Kirghese  Steppes.  AIbo  r^ 
ported  as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Brauboch. 

Breithaupt  found  for  the  angle  R  f\R  125^  65';  and  Kokscharofl  after  uareAil  mManrement, 
adopts  this  yalue  (Bull.  Ac  St  Pet.,  iz.  240). 

Named  by  Haiiy  dioplast^  from  fna^  Uvrtmgh^  and  'vro^at,  to  Me,  because  the  cleaTage  directioDf 
were  distinguishable  on  looking  through  the  crystal. 

Named  AchiriU  after  Achlr  ICahmed,  a  Buchanan  merchant,  living  at  the  fortress  of  Semips* 
latoa  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  ftimisbed  the 
specimens  that  were  taken  in  1786  by  Mr.  Bogdanof  to  St  Petersburg.  Although  first  naoed 
by  Hermann,  his  description  was  not  given  to  the  St  Petersburg  Academy  before  1800,  andtbe 
Tolume  containing  it  was  not  published  untU  1802,  a  year  after  the  appearance  of  Haiiy's  work. 


346.  OHRTSOOOUaA.  (AiyBoooUa  pt  Theophr^  Dioac^  PUn.  Ghrysooolla  pt,  Ctemlenffl  p^. 
Germ.  Berggrun,  Agric^  Foas.,  1646.  Oueruleum  montanum  pt  Wail^  lOn.,  280,  1747;  C 
montanum,  Yiride  montanum  pt,  OrotuL^  Min.,  172,  1768.  Mountain  Blue  and  Moontvo 
Green  pt  Bleu  de  Montagne,  Vert  de  Montagne,  Bleu  do  OuiTre,  Yert  de  Ouivre,  /V.  Kup* 
fergrun  TTesm.,  Bergm.  J.,  382,  1789 ;  ^inL,  Tab.,  46,  1800,  62,  1808.  Caim  carbonate  ver^ 
pulyerulent,  JET,  Tr.,  1801;  TabL,  1809.  Kieselkupfer  KJapr.,  Beitr.,  It.  86,  1807.  Yert  di 
Cuivre,  Ohrysocolle,  Broehani,  Mm.,  il  208, 1808.  Kieselmalachit  BautnL,  Handb.,  1813.  Kiesei^ 
kupfer  Leonh,^  Handb.,  1821.  0,  hydrosllioeux  K  Ouivre  hydrate  silicifdre,  Hydrophane  cai- 
Treux,  IV,  SomerrOlite  (fr.  N.  J.)  Dufir.,  Min.,  ilL  147,  1847.  DiUenbnrgite.  Kupferpecbenpt 
Hoffin.  Min.,iil  b^  103,  1816;  Hepatiners  BnUh.,  Char.,  224,  1882;  Pechkupfer  ^osfsi, 
Handb.,  372, 1847.  IJanca  ChOym  Mnen.  DemidoTit  K,  Nordmak^  BoIL  Soa  Nat  KotootV 
Bdz.  128,  1866.    AaperoUte  Esnn,,  ib.,  xttjt.  68, 1866. 
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CrTptooiystalline ;  often  opal-like  or  enamel-like  in  texture ;  earthy. 
Incmsting,  or  filling  seams.     Sometimes  botrjoidaL 

HL=2 — 4:.  G.=2— 2-238.  Lustre  vitreous,  shining,  earthy.  Color 
mountain-green,  bluish-green,  passing  into  sky-blue  and  turquois-blue ; 
brown  to  black  when  impure.  Streak,  when  pure,  white.  Translucent — 
o])aque.    Fracture  conchoidal.    Rather  sectile ;  translucent  varieties  brittle. 

Coiii{i^-<?omp08ition  yaries  much  throngh  imparitieB,  as  with  other  amorphoas  Bubstanoes, 
resulting  from  the  alteration.  As  the  silica  has  been  deriyed  firom  the  decompoBitio&  of  other 
silicates,  it  is  natural  that  an  ezoess  should  appear  in  many  analyses., 

'Inie  chryaoooUa  appears  to  correspond  to  Uie  0.  ratio  for  Cu,  Si,  £[,  1:2:  2=CuSi+2  ti 
= Silica  S4*2,  oxyd  of  oopper  46*3,  water  20*6 =10o,  the  water  being  double  that  of  dioptase.  But 
acme  analyses  afford  1:2:  S=Cu  §t+3  tl  (anal.  13),  and  1:2:  4=:0u  Si+d  (anaL  11). 

Impure  ehrysocolla  may  contain,  besides  free  silica,  black  ozyd  of  copper,  ozyd  of  iron  (or 
limoniteX  and  ozyd  of  manganese ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
black,  the  last  especially  when  oxyd  of  manganese  or  of  copper  is  present  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  copper ;  and  others  witii  ozyds  of  load,  antimony,  arsenic^  etc. 

Analyses :  1,  t.  KobeU  (Pogg ,  xviii.  254);  2-4,  Berthier  (L  c.) ;  5,  Bowen  (Am.  J.  8cu,  viii.  18);  6, 
Beck  (Am.  J.  8cL,  xxxvi  111);  7,  Sclieerer  (Pogg.,  bcv.  289);  8,  C.  T.  Jackson  (This  Min.,  620, 
1850);  9,  Joy  (Ann.  Lye.  N.  Y.,  viiL  120);  10,  Bammelsberg  (J.  pr.  Oh.,  Iv.  488,  Pogg.,  Ixxxr. 
3*>o);  11,  Nordenajciold  (Kamm.  Min.  Ch.,  652);  12,  J.  L.  Smith  (Gilliss's  Exped.,  ii  92);  18,  F. 
Field  (PhiL  Mag.,  TV.  xxii.  861) ;  14,  Kittredge  (Pogg.,  lixxv.  300) ;  15,  Domeyko  (Min.,  146, 1845): 

§1        Cu        d       Fe 

I -00,  gangue  2«10=99-84  KobelL 
80,        "         1-1=100  Berthier. 
2-5,       "        2-6,  C  3-7=100  Berthier. 
— ,       *•         1-0=100  Berthier 

=99-42  Bowen. 

1-40=100  Beck. 

— ,  J?e,  3fcl,  Oa,  1 1-09=99-66  Scheerer. 
8-90,  il  4-8=99-66  0.  T.  Jackson. 
7-76*=9900  Joy. 

l•68^  Ca  1-76,  Mg  1-06=100  Bamm. 
0-40=100-84  Nordenskiold. 
1-97,  Xl  2-88=100-28  Smith. 
2-80,  *l4-»7  =  100  Field. 
24-73^4-94,  Ca  1-49,  iig  0*78=100  Kittredge. 
1-2=99-6  Domeyko. 
b  With  some  A1«0«. 

The  mineral  from  Somerrille,  N.  J.,  as  described  by  Berthier  (Ann.  Ch,  Phys.,lL  396),  is  of  three 
varieties:  (1)  a  thin,  green,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water ;  and  (3)  a  pale  greenish-blue 
massive  material,  hard  enough  to  scratch  glass,  and  to  be  polished  for  jewelry ;  and  he  observes 
that  the  chrysocolla  is  nearly  pure  in  the  first,  but  is  mixed  with  opal-silica  in  much  of  the 
eecnnd  kind,  and  with  opal-silica  and  ordinary  silica  in  the  laat.  Berthier's  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  a 
of  opal-silica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  a  of  firee  silica  in  tiiis  analysis,  sug- 
gests that  the  oomposition  may  be  Ou  Si+4  ^  whUe  Bowen's  earlier  analysis  (5)  gives  Cu  §i-h 
2  H.     Berthier's  mineral  has  been  named  (without  sufficient  reason)  SomervUlite^  and  the 
analysis  has  generally  been  taken  as  expressing  directly  his  view  of  the  oomposition.    Berthier 
gives  an  analysis  also  of  the  hard  chrysocolla  of  Somerville  {fhxrd  kind)  to  show  that  there  is  in 
these  ores  free  silica.   He  obtained  (L  c.)  Silica  28-9,  oxyd  of  copper  6*1,  water  6-7,  oxyd  of  iron 
0-4,  aUieaaolMe  m  (he  (UkaI4ea  67-9=100. 

llie  specimen  for  Ka  13  had  a  fine  turquois-blue  color,  and  was  from  Tambillos  near  Coquimbo. 
^>emidoffite  occurs  at  Tagilsk^  Urals,  in  mammillated  crusts  of  a  sky-blue  color,  and  afforded  N. 
Nordenskidld  (L  e)  Si  81*65,  M  0*63,  Cu  33-14,  Mg  3-16,  S  28-03,  P  [10-22]  =  100. 

Uormann  has  given  (L  c)  the  name  AsperoUie  to  an  amorphous  mineral  from  Tagilsk,  Russia.  It 
occurs  in  reniform  masses  of  the  size  of  the  flat,  of  a  bluish-green  color,  conchoidal  fracture, 
Maooth  and  lustrous.  Brittle.  H.=2-5 ;  G.=2-306.  Analysis  afforded  him  Si  31«4,  Cu  40-81, 
H  27-25=100.  0.  ratio  for  ft,  Si,  fi=l  :  2  :  8.  He  considere  it  one  of  a  series  of  silicates  ot 
copper,  consisting  of  dioptase,  chrysocolla,  asperolite,  and  a  mineral  described  by  Nordenskiold, 
ouQtaiuing  respectively  1,  '2,  3,  and  4  eq.  &    Named  aapeioWe  on  account  of  its  great  brittleness 


1.  BogosloTsk 

36-64 

40-00 

20-20 

2.           " 

86-0 

39-9 

21-0 

3.  CannTeilleB,  Fpr. 

2rt-0 

41-8 

23-5 

4.  Someryillf^  N.  J. 

86-4 

86-1 

28-6 

6.           " 

87-26 

45-17 

17-00 

6.  Franklin,  K.  J. 

40-00 

42-60 

16-00» 

7.  Arendal,  Norway 

36-14 

4807 

20-36 

8.  Copper  Harbor 

37-86 

27-97 

20-00 

9.       **           " 

32-00 

32-76 

26-6i> 

10.  Lake  Superior 

32-66 

42*32 

20-68 

11.  Nischne  Tagilsk 

81*46 

37*31 

31-18 

12.  ChUi 

31-36 

42-61 

21-62 

la  Coquimbo 

28-21 

39-50 

24-62 

14.  Chili 

40-09 

27-97 

24-73  i 

16.     "      W.-^ 

62-2 

29*5 

16-7 

•  LoM  inoliutod. 

iOi 


OZTOKtr  OOHFOTJBDB. 


The  following  an  analyses  of  other  impure  Tirietiea ;  1,  Ullmaon  (^rst>  tab.  Uebers^  275) ;  ^ 
Elaproth  (Beitr.,  ir.  34);  8,  Thomson  (Hin.,  L  1836);  4,  y.  Eobell  (J.  pr.  Oh.,  zzxix.  309);  t, 
Damoor  (Ann.  d.  M.,  IIL  ziL) ;  6,  Bammelsberg  (Uin.  Ch.,  662) ;  7,  Berthier  (Ann.  d.  IC.,  TTI.  six 
698);  8,  Domeyko  (Min,  1860, 139);  9,  F.  Field  (Phil. Mag.,  IV.  xzU.361);  10,  ll,Donie^»(L  c4 


Si 


On 


a 


Fe 


1.  Dfllenburg 

2.  Turjinsk,  green 
8.        ? 

40 
26 
25-81 

40 
50 
64-46 

12 
17 
5-26 

1 

1 
1 

4.  Tnijinak,  hrovm 
6.        '*           " 

9-66 
17-95 

13-00 
12-12 

18-00 
20-55 

69-00= 
50-85= 

6.  Mezioo 

27-74 

36-07 

16-70 

17-46, 

7.  Ohili 

7-1 

46-8 

15*0 

1-5, 

8.    <*     hlaek 

15-00 

26-33 

16-02 

805, 

9.    "         " 

18-90 

24-71 

16*62 

0-28, 

10.    *♦         " 

18-3 

61-2 

17-1 

2-9= 

11.    "         " 

10-38 

75-65 

12-18 

1-26, 

C  8=100  nUmaniL 

C  7=100  Klaproth. 

0  14*98=100  ThomBOD. 

=99-66  KobelL 

=  101-47  Damour. 

Ca,  Mg  0-40=98*37  BammelBbeig; 

S  lO-I.  gangue  18*6=99  Berthier. 

fin  89*80=99-20  Domejko. 

Md  40*28=99*64  Field. 

99*5  Domejko. 

Ca  0  40,  Mg  0*38=100  Domeyka 

Nos.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  DtSanburffUe.  Nos.  4  to 
6  are  Kupferpechtrz  (or  HepaUnen\  a  brown  yariety  containing  much  limouite  as  imparity;  Ka  t 
ooDtains  25  p.  c.  of  sulphate  of  copper ;  Kos.  8, 9  contain  ozyd  of  manganese,  and  are  black  in  cdof ; 
Nob.  10,  11  include  black  oxyd  of  copper.  Kos.  7  to  11  are  all  from  the  TiciDitj  of  Gbquimbo. 
The  cupreous  yariety  abounds  especiallj  at  the  Higuera  mines;  and  10  is  ffom  the  Oortadere 
mice ;  1 1  fW>m  the  Brillador. 

The  chrjsooolla  of  Bochlitz,  in  the  Riesengebirge,  afforded  Herter  ft  Forth  (Jahrb.  G.  Betchs^  x. 
10)  Si  4-i*93— 43*48,  Ou  161 1—29*37,  ifb  1*73—5*05,  Zn  7'43— 0-50.  Oa  2*00—1*54^  Mg  4-46— 
0*33,  ^  5-56—9*85,  Pe  10*07—2*08,  £[  9*23 — 8*61,  and  32  p.  a  of  antimonic  and  arsenic  acids. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish- white  color,  occurring  in  the  galleiiei 
of  a  copper  mine  in  Tuscany  (Ann.  d.  M.,  IV.  ix.  693^  to  consist  of  Silica  21*08,  alumina  17*83. 
oxyd  of  copper  28-37,  water*82-72=100. 

Pyr.,  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  flame 
emerald-green,  but  is  infusible.  With  the  fluxes  giyes  the  reactions  for  copper.  With  soda  and 
charcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  without  gelatinization. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  yeins. 

Bischof  obseryes  (Lehrb.,  it  1885)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-,  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  He  also 
shows  that  this  sOieate  is  decomposed  by  carbonated  waters,  producing  carbonate  of  copper.  Tbs 
alkaline  silicates  are  ftimished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  But  L.  Seemann  communicates  to  Uie  author  that  he  has  seen  specimens  of  chryso- 
colla  from  Chili,  which  haye  in  the  interior  the  fibrous  structure  and  composition  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  chrysocolla  analyzed  by  Scheerer  (an&L 
7)  occurs  with  feldspar,  and  is  supposed  to  haye  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  spedmenfl  of  the  chrysocolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  Libethen  in  Hungary;  at  Falkenstein  and  Schwati 
n  the  Tyrol;  in  Siberia;  the  Bannat;  Thuringia;  Schneeberg,  Saxony;  Kupferberg,  Bayaria; 
South  Australia;  Chili,  etc. 

In  SomeryiUe  and  Schuyler^s  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  WolcottyiU^ 
Conn.,  chrysocolla  occurs  associated  with  red  copper  ore,  natiye  copper,  and  green  malachite;  in 
Pennsylyania,  near  Morgantown,  Berks  Co.;  at  Perkiomen;  at  Cornwall,  Lebanon  Co. ;  also  with  . 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Noya  Scotia,  at  the  Basin  of  Mines; 
also  in  Wisconsin  and  Michigan,  mixed  with  carbonate  of  copper. 

Chrysocolla  is  from  Ypvrtf;,  goldj  and  «dAXa,  glue^  and  was  the  name  of  a  material  used  in  solderiDg 
gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of  the  auciest 
chrysocolla  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dioe- 
corides  says,  was  that  which  was  Karatdpus  vpaot^ovaa,  or  of  a  fine  leek-green  or  prase  color;  and 
the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locality.  Plio/ 
says  the  roinend  was  named  after  the  real  chrysoaUla^  because  it  looked  like  it.  It  may  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  extent  of  the  chrysocoUa  and  mowUain'grem  of 
the  16th,  17  th,  and  18th  centuries.  The  ocendeum  monUuium  of  WaUerius  induded  both  daj^ 
9olIa  and  an  earthy  yariety  of  the  carbonate. 

347.  AXiZPTTB.    Flmelit  Schmidt,  Pogg.,  IzL  888,  1844.    AUpit  Ohdi,  1845. 

Massive;  earthy. 
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H.=2*5.  G.=1'44— 1*46,  Schmidt.  Color  apple-green.  Not  unctuous 
Adheres  to  the  tongue. 

Oomp. — O.  ratio  for  fi»  Si,  d,  1:8:^,  nearly;  whence  (i^-f  f  CSri.&g))Si,  if  the  water  bi 
basic;  according  to  Schmidt  (L  o-X  §i  54*63,  M  0*80,  ili  8266,  to  ri8,  iig  6'89,  Oa  0*16,  ^  5-23 
=  100. 

From  Silesia. 

Named  firom  the  Greek  dXiwfjs^  not  greasy, 

348.  OONABITB.    Konarit  BreUh.,  B.  H.  Ztg^  xviiL  1, 1859. 

Monoclinic  i  In  Bmall  grains  and  crystals,  with  perfect  brachydiagonal 
cleavage,  and  supposed  to  be  like  vivianite  in  crystallization. 

H.=2-6— 8.  G. =2-459— 2-619.  Color  yellowish,  pistachio- and  siskin- 
green,  olive-green.  Streak  siskin-green.  In  thin  lamellse  translucent. 
Fragile. 

OoiiLp.->-0.  ratio  for  ^i,  Si,  ^=:  I  :  8  :  H,  nearly;  whence  (i  l^+fffi)Sl+|£;  if  a  third  of  thi 
water  be  basia    Analysis  by  Winkler  (B.  H.  Ztg.,  xxiv.  835) : 


Si 

21 

Pe 

Si 

Co 

a 

1^ 

Xs 

s 

43-6 

4-6 

0-8 

358 

0-6 

11-1 

2-7 

0-8 

lr.=100. 

Obs. — Oocors  at  the  Hanns  George  mine,  at  Itottis,  in  Saxon  Yoigtland,  with  rottisite. 
Named  from  irtfyapas,  evergrttn, 

349.  FIOROSMINE.    Fikrosmhi  Haid^  Min.  Kohs.,  iii.  157, 1826. 

Orthorhorabic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traces,  parallel  to  a  prism  of  117^  49' ;  perfect  parallel  to  i-i,  less 
so  parallel  to  i-i. 

H,=2*5— 3.  G.=2'66,  cleavable  massive ;  2-596,  columnar.  Lustre  of 
cleavage-face  pearly,  elsewhere  vitreous.     Color  greenish-white ;  also  dark 

Keen,  gray.  Streak  white.  Subtranslucent — opaque.  Odor  bitter  argil- 
ceous  when  moistened.  Double  refraction  strong;  optical  axes  in  the 
columnar  variety  in  a  longitudinal  plane ;  bisectrix  negative,  normal  to  the 
sides  of  the  columns. 

Oomp.— O.  ratio  for  ft,  Si,  £[=1  :  2  :  i;  ttgSi+ifi=Silica  66*1,  magnesia  36*7,  water  8*2=: 
100.    Analysis  by  Magnus  (Pogg.,  vi  63) : 

Si  64*89    &0-79    Fe  1-40    ftn  0-42     Ag  84-86    £[7-80=98-15. 

Pyr.,  etc — In  the  dosed  tube  some  ammonia  given  off  with  the  water ;  the  assay  black- 
ens and  has  a  burnt  smelL  B.B.  on  charcoal  whitens  without  fiising.  With  borax  slowly  dis- 
solyes  to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  inftisible  slag  if  the  soda  be 
increased.    A  pale  and  indistinct  red  with  cobalt  solution. 

Obs. — Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnitz  in  Bo- 
hemia.   The  fibrous  yariety  resembles  asbestus. 

Named  firom  inrp^,  UUer^  and  ^oefi.'^  odor. 

Haidinger  instituted  the  species  on  the  physical  characters  and  deavage  of  the  massive  and 
fibrous  mineral  without  a  knowledge  of  the  chemical  composition ;  and  he  suggests  that  much  of 
common  asbestus  may  belong  to  it 

The  taloose  or  chloritic  schist  of  Greiner  in  Tyrol,  and  the  limestone  of  the  viduity  of  Waldhein^ 
^ony,  are  reported  as  other  localities.  Desdoizeauz  obtained  the  above  optical  characters  fion 
ttie  Pressnitas  mineral,  and  also  from  another  from  Zermatt 


360.  SPADAITB.     K  Kobdl,  QeL  An&,  MOmshen,  zviL  046,  1843,  J.  pr.  Oh.,  zsz.  469. 

Massive,  amorphous. 
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H.=2'5.  Lustre  a  little  pearly  or  greasy.  Translucent.  Color  reddish, 
approaching  flesh-red.     Fracture  imperfect  conchoidal  and  splintery. 

Oomp.-^0.  ratio  for  %  Si,  1^=5  :  12  :  4;  whence,  if  a  fourth  of  the  water  is  basics  (f  ttg4l 
£[)Si+i^    Asalysiflb/T.KobeU: 

Si  66-00        £10-66        $e0-66        Ag  30-67        1^11-34=99*38. 

Pyr.,  etc. — ^In  the  dosed  tube  yields  much  water  and  becomes  gray.    B.B.  melts  to  a  giasesf 
enamel    Dissolyes  in  concentrated  muriatic  add,  the  silica  easily  gelatinizing. 

Obs. — ^From  Oapo  di  Boye,  near  Rome,  filling  the  spaces  among  crystals  of  woDastonite,  in  lefr 
dticlara. 

Named  after  Sign.  Hedid  Spada. 

QuoroiTB. — ^The  quincUe  of  BerUiier  is  in  light  carmine-red  partides  disseminated  tfazong^  a 
limestone  deposit 

Oamp, — Silica  64,  magnesia  19,  protoxyd  of  iron  8,  water  17=98.  From  near  the  TiDage  of 
Quincy,  France.  Strong  concentrated  adds  dissolve  the  magnesia  and  iron,  and  leave  tlie  nliei 
in  a  gelatinous  state.    The  color  is  attributed  to  organic  matter. 

861.  Ptrallolitb  pt  362.  Picbophtll.  363.  Teayxbsbllecb.  364.  PmrABAwimm  36& 
Stbakonitzitb.    366.  Mokbaditb. 

These  are  names  of  pyroxene  in  different  stages  of  alteration,  between  true  pyroxene  aodeltfaflr 
serpentine  or  steatite.    For  analyses  and  descriptions,  see  under  that  spedes  (p.  221). 


367.  NBOUTB.    Neolit  Scheerer,  Pogg.,  IxxL  286, 184t. 

In  silky  fibres  stellately  gronped ;  also  massive. 
H.=l— 2.      G.=2-77,  after  drying.      Color  green.    Ln 
earthy. 


sillcj 


Oomp.— 0.  ratio  for  6,  S,  Si,  fi  about  8:1:6:  1^;  whence  the  formula  ttgSi-f  iA[+iSi 
fi*].  Perhaps  (&*,  S,  tL*)  Si*.  As  the  mineral  is  formed  through  the  agenqr  of  inflltrating  walen 
through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there  are  no  impurities  prose&L 
laalyses:  1-3,  Scheerer  (Pogg^  Ixxxir.  373);  4^  Richter  (ib): 


Si 

M 

te 

An 

iSEg 

Oa 

ti 

1. 

Arendal 

62*28 

7-33 

3-79 

0-89 

81-24 

0*28 

404= 

=99-85. 

2. 

M 

47-85 

10  27 

7-92 

2-64 

24-73 

6-28= 

=99-19. 

8. 

Eisenadi 

61-36 

9-02 

0-79 

80-19 

1-98 

6-50= 

=99-78. 

4. 

li 

61-44 

8-79  9e0*88 

31-11 

200 

6-60= 

=  100-72 

Qbs.— Occurs  in  the  iron  mines  of  Arondal,  and  in  cavities  in  basalt  near  ISsenadL  Ab0 
compact  massive  and  earthy  in  fissures  at  Bochlita  in  the  Riesengebirge,  Bohemia,  of  a  pis- 
tachio-green color,  or  brownish ;  G^.=2*626  to  2*837.  Herter  &  Perth  (Jahrb.  O.  Beichs,  x.  19] 
observe  that  this  variety  contaLos  oxyd  of  zinc^  oxyd  of  iron,  lime,  alumina^  and  copper,  as  10- 
purities. 

Named  from  *ioi,  new,  and  Xi0'f,  sUme, 

368.  PAUQOBSKITE.    Paligorskit  T.  v.  Saaftschenkof,  Verb.  llin.  St  Pet,  1862,  102. 
J^brous.    Soft,  but  tough,  and  hence  with  great  difficulty  pulverised.    G.=2'217.    Oolor  whi^ 

OcntP. — 0.  ratio  for  ft,  fi,  Si,  £[,  after  exduding  8^  p.  c  of  what  is  called  hygrosoopio  watei; 
1 :  2*6  :  8  :  3. 

Analysis  by  Ssaftschenkof  0-  c):  Si  5218,  ^  18*32,  &g  819,  Ca  0-69,  fi  12*04,  hygrosa  V»M 
8'46r=99  84.    B.B.  inftisible.    Kot  acted  on  by  the  adds. 

From  the  Permian  mining  district  of  the  Ural,  *'in  der  Paligorischen  Distani"  of  the  seoood 
mine  on  the  river  Popovka.    Probably  an  altered  asbestus. 

869.  XnonuB  CRocher,  Synopsis,  97,  1647  (Berghok,  of  Stening,  and  Boimuibaf^  approsobet 
the  above  in  coastitution,  but  is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrous; 
glimmering  in  lustre ;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  G.=2'4<-2-45  foi 
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the  tarowB,  and  2*56  for  the  greenish,  Kenngott.    Thaulow  obtained  (Pogg.,  zli  636)  Si  56*68,  £] 
0-04^  2^e  19-4^  Ag  16*50,  Ca  0*10,  ]Q[  10  27='r9*93.  Yon  Hauer  finds  (Sitz.  Wien.  Akad.,  xi.  888): 


Si 

9e 

te 

Ag 

Ca 

t[ 

1. 

44*31 

17-74 

8-73 

8-90 

2*27 

21*57 

2. 

46-53 

18-03 

3-36 

11*08 

<r. 

22*01 

3. 

47-98 

16-06 

1-87 

12-37 

«r. 

2164 

Of  the  water  in  the  analyses,  9*20,  7*90,  and  8*13  p.  a  passed  off  at  lOO"*  G. ;  and,  excluding  tha 
mean  of  tliese  determinations,  reduoes  tiie  mean  of  the  above  results  to  Si  60*43,  Fe  18*97,  Fs 
8-28,  &s  11*82,  CaO*86,  ^  14  63=99*98. 

Kenngott  considers  it  as  probably  altered  ehiysotile. 

^Uie  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and  asbesti- 
foitn  structure.  Hermann  obtained  (J.  pr.  Gh.,  zzxiv.  180,  1845),  Si  44*06,  9e  37*84,  Oa  6*58,  Kg 
5-42,  Cu  l-36i  fl  4-70= 99-96.    H.=3.     Q.=2-935. 

36a  ANTH08IDBRZTB.    iToiMm.,  QeL  Am,  Gott,  281,  1841. 

In  tufts  of  a  fibrons  Btructare,  and  Bometimee  collected  into  feathery 
flowers.     Eesembles  cacoxene. 

H.=6-5.  G.=3.  Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yeDow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  si3)translucent.  Giyes 
sparks  with  a  steel.     Tough. 

Oomp. — l^e'  Si* + 2  "&=  Slica  60*3,  sesquiozyd  of  iron  35*7,  water  4*0 =100.  Analysis  by  Schne- 
dennaan  (L  c.,  and  Pogg.,  UL  292)  of  the  yellow  yariety  (mean  of  two  results):  Si  60*08,  9e 
^4-99,  "^  3'59=98'66.    If  the  water  is  basic,  the  0.  ratio  is  1  :  2^. 

Pjrr.,  etc— B.B.  beoomes  reddish-brown,  then  blade,  and  fuses  with  difficulty  to  a  black 
magnetic  slag.    Decomposed  by  muriatic  acid. 

Obs. — From  Antonio  Pereira,  in  the  province  Minaa  Geraes,  BrasH,  where  it  ia  intimately 
aasociated  vrith  magnetto  iron.    Named  from  Mot,  floww^  and  aUn^iy  tnm. 


.  n.  UNISILICATES, 

*361.  OAIiAMZNB.  Oadmia  pt  PHn^  xxziv.  2;  Aqric,  Fobs.,  256,  1546.  Lapis  calaminaris, 
Qtm^  Galmei  pt  AffriCf  Interpr.,  1646.  Gkdlmeja  pt,  Lapis  calaminaris  pt,  Cadmla  officin.  pt, 
WaH,  Min.,  247,  1747 ;  Zinoum  naturale  caloiforme  pt,  Oalmeja,  Lapis  calaminaris  pt.,  Cronst, 
197,  1768.  Calamine  pt  Fr.  Tri.  Wall.,  I  447,  1753.  Zincum  spatosum  dnereum  compactum 
electricum,  ib.  flavescens  drusicum  (Ar.  OarinthiaX  v.  Bom^  Lithoph.,  i,  132,  1772.  OalamiDe  pt, 
Mine  de  Zuic  vitriforme  (with  figs.)  de  LiOe,  Grist,  829, 1772,  iiL  81, 1783 ;  Kieselerde,  2Sukozyd 
(fr.  Derbyshire),  Klapr,,  Grell^s  Ann.,  i  891,  1788.  Gahnei  pt  KxxrsL,  Tab.,  24,  1791.  Zinc 
oxyd6  pt  K,  Tr.,  it.  1801.  Electric  Calamine,  Silicate  of  Zinc,  Smiihsm,  PhiL  Trans.,  1803. 
Zinc  Calamine  Bnmgn^  Mm.,  iL  186, 1807.  Zinkglaserz  Kant,  Tab.,  70, 100, 1808.  Zmklneselerz, 
Kieselsinkerz,  KieseMnkspath,  Kieselgalmey,  Oerm,  Siliceous  O^yd  of  Zina  Zinc  ozyd^  sili- 
cif&re  JZ  Calamine  Beuei,  Min.,  ii,  190,  1832.  Smithsonite  RdbM,  Min.,  1852  [not  Smithson- 
ite  Beud.}.    Hemimorphit  Kmng.,  Min.,  67,  1863.    Wagit  Badonkavski,  0.  R,  lui.  107,  1862. 

Orthorhombic  ;  hemimorphic-hemihedral.  I A  1=104?  13',  O  A  1-1= 
148^  31';  a:h:  (?==0-6124  :  1  :  1-2850.  Observed  planes  :  0 ;  vertical,  7, 
W,  i-t,  i-|,  i-2,  i-S,  i-6 ;  domes,  |-i,  1-t,  f-z,  |-J,  2-J,  3-J,  5-i,  7-t ;  ^t,  ^i,  i-1, 1-t, 
2-1,  34 ;  octahedral,  i,  |,  1 ;  3-|,  2-2,  4-4,  f  5,  |4,  2-6,  f-T,  f  7 ;  2-2,  3-},  4-}. 


^8 
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O  A  2^=129^  14' 
O  A  3-1=118  34 
0  A  i-i=162  59 
0  A  f  i=166  36 
O  A  l-i=164  31 
0  A  3-i=124  68 


O  A  1=142^  11' 
i-i  A  2-2=129  7 
i-5  A  i-5,  ov.  i-i,=114  50 

/Ai-?=127  54 
i-l  A  1-1=147  17 
fS  A  t-i=156  49 


Twins.  Cleavage :  /,  perfect ;  <?,  in  traces.  -AJso  stal- 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  granular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.=3-16— 3-9, 
3-43 — 3-49,  from  Altenberg.  Lustre  vitreous,  0  subpearij, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluish 
or  greenish  shade ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong ;  optic-axial  plane  i-% ;  divergence  81** — 82^®  for  the  red  rays ; 
bisectrix  positive,  normd  to  0, 

Var. — 1.  Ordinary,  (a)  In  crystals.  Measured  angles:  /Ai4=128"  4',  Schranl^  giTUf 
/A/=103"-62';  /A».S=161-  12',  Schrauf;  f-2  A  i-l=147''  26',  Hessonberg;  0  A  l-i=148"  ^/; 
Dauber,  148°  89',  Schr.;  0  A  8-5=118'*  89',  Dauber,  118*  40'  Schr.;  0  A  14=154''  31,  Danb^ 
154**  27',  Scfar.  {h)  Mammillary  or  stalactitia  (e)  Masaiye;  often  cellular.  Wagiie  is  a  codctp- 
tionarj  light-blue  to  greeu  calamine  from  Nijni  Jagurt  in  tlie  Ural;  0.= 2*707. 

2.  Carbonated,  Sullivan  has  described  (Dublin  Q.  J.  Sd.,  1862,  IL  150)  a  yariety  of  calamine 
from  the  Dolores  mine  in  the  province  of  Santander,  Spain,  occurring  in  concentric  pisoliUc  masses, 
frequently  containing  a  semitranslucent,  opal-like  nucleus.  This  mineral,  produced  from  the  /hy- 
drous carbonate  by  Sie  action  ofsHicated  waters,  contains  frt>m  12  to  2o  per  cent  of  carbonate  of 
zinc ;  G.=2'88 — *H'69.    BuUivan's  paper  is  one  of  much  interest 

3.  ArgUlaeeous.  Another  calamine  from  Spain,  analyzed  by  Schonichen  (B.  H.  Ztg.,  xjoL  163\ 
contains  20  to  26  p.  c.  of  alumina,  with  81*5  p.  c.  of  silica,  21  to  285  p.  c.  of  oiyd  of  zinc,  and  18  to 
20  of  water ;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive ;  color  at  first  white, 
changing  in  the  air  to  violet,  brown,  and  finally  black;  transparent  on  the  edges ;  feel  soapy. 

Oomp.— 0.  ratio  for  B,Si,fi=l  :  1  :  i;  2n' Si +  H= Silica  26«>  oxyd  of  zinc  e7-5,  water  7-5 
=100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  2n'Si  + 1^  d=Silica  24-4.  oxyd  of 
zinc  «5*9,  water  97  =  100. 

Analyses:  1,  Smithson  (Nicholson's  Joum.,  vL  78);  2,  8,  Honheim  (J.  pr.  Gh.,  zlix.  319);  4, 
Berzelius  (Ak.  H.  ^tockh.,  1819,  141);  6,  Berthier  (J.  d.  M.,  xzviiL  841);  6,  Thomson  (PhlL  Hag^ 
1840);  7,  8,  Hermann  (J.  pr.  Gh.,  xzxiii.  98);  9,  E.  Schmidt  (J.  pr.  GOi.,  li.  267);  10,  0,  SchoaiMf 
(Pogg.,  cv.  144);  11,  Radoszkovski  (L  a): 


Si 


Za 


tL 


97-7  Smithson. 

Pe  0*68,  C  0*35 =100-97  Monheiia 

Fe  0-22,  C  0*81=99*27  Monheim. 

=  100  Berzelius. 

=  100  Berthier. 

=  100-8  Tliomson. 

l^b  2  70=100  Hermann. 

=  100  Hermann. 

Fe  0-72,0  1  •02=99-68  Schmidt 

£],  Fe  1-08, 1^  lr.=99-41  SchnabeL 

Ca  1*65,  Ou,  fe  lr.=9915  Badoo. 

The  wagUe  gives  the  0.  ratio  1:1  :  (, 

Pyr.,  etc — In  the  closed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  inftisi 
ble  ( F.=6) ;  moistened  with  cobalt  solution  gives  a  green  color  when  heated.  On  charcoal  with 
soda  gives  a  coating  whidi  is  yellow  while  hoc,  and  white  on  cooling.  Moistened  with  cobalt  lolii- 
tion,  and  heated  in  O.F.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  adds  eves 
when  previously  ignited.  Decomposed  by  acetic  acid  with  gelatinization.  Soluble  in  a  stnmi 
solution  of  caustic  potash. 


1.  Betzbanya 

25-0 

68-3 

4-4= 

2.         »* 

25-34 

67-02 

7-68, 

3.  Altenberg 

(})  24-85 

66  40 

7-49, 

4.  Dmburg 

26-23 

6637 

7-40= 

6.  Brisgau 

25*5 

64-6 

10-0  = 

6.  Leadhills;  G. 

=8164 

23-2 

66-8 

10-8  = 

7.  Nertschinsk; 

G.=3-871 

25-38 

62-86 

9-07, 

8. 

G.=3-435 

25-96 

66  66 

8-38= 

9.  Moresnet 

24-44 

66*48 

7-02 

10.  Santander;  G 

.=3-42 

23-74 

66-25 

8-34^ 

11.  Ural,  WagUe 

26-00 

66-90 

4-70, 
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Oba« — CSaUimiiie  and  smitliaonite  are  usually  found  aasociated  in  yeina  or  beds  in  stratifled 
calcareous  rocks  aocompauTing  ores  of  blende,  iron,  and  lead,  as  at  Aiz  la  GhapeUe ;  Baibei  and 
Bleiberg,  ia  Carinthia,  in  the  upper  Triassic;  Moresnet  in  Belgium,  Frlbourg  in  Brisgau,  laerlohn, 
Taniowitz,  Olkucs,  Miedzanagora,  Retzbanya,  Sobemnitz.  At  Houghten  Gill,  in  Cumberland,  ii 
acicular  cryatalB  and  mammillary  crusts,  sky-blue  and  fine  green ;  at  Alston  Moor,  white ;  at  the 
Rutland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-white,  and  yellow,  and 
mammillated :  at  Gastleton,  in  crystals;  on  the  Mendip  Hills,  mostly  brownish-yellow,  and  in  part 
stalactitic ;  in  Flintdure^  etc.,  Wales ;  Leadhills,  Scotland.  Large  crystals  have  been  found  at 
NertBohinak. 

In  tho  United  States  occurs  with  sraithsonite  in  Jefferson  county,  Missouri.  In  Pennsylvania, 
at  the  Perkiomen  and  Phenizrille  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle* 
hem,  at  Friedensville,  in  Saucou  valley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  SeJinsgrove.  Abundant  in  Virginia^  at  Austin's  mines  in  Wythe  Ga  A  pale  yeUow, 
fusible  zincaferous  clay  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroth  mine, 
Friedenaville.  Analysis  of  this  by  Johu  K  Blake  gave  Si  41*36,  £l  8*04,  Fe  9*56,  2n  32*24^  Mg 
1*02,  it  Ir.,  1ft  7*76.  Other  specimens  examined  by  W.  T.  Boepper  gave  a  variable  amount  of  zino^ 
showing  that  tho  substance  is  not  homogeneous  (priv.  contrib.). 

On  crysu  see  Q-.  Rose,  Fogg.,  lix. ;  Dauber,  Fogg.,  xon.  246  (whose  measurements  are  above 
adopted) ;  Hessenberg,  Senk.  Nat  Qes.  Fnmkflirt  a  M.,  ii  260 ;  Sohrauf,  Ber.  Ak.  Wien,  xxxviil 
189;   Desd.  Min.,  i.  117. 

The  name  Oakimine  (with  Galmti  of  the  Germans)  is  commonly  supposed  to  be  a  corruption  of 
OadnUa,  Agrioola  says  it  is  from  ecUamugf  a  reed^  in  allusion  to  the  slender  forms  (stalactitic)  com- 
mon in  the  ccuimia  fomaeum. 

The  cadmia  of  Pliny  and  of  other  ancient  authors  Included  both  the  native  silicate  and  carbon- 
ate, and  the  oxyd  from  the  chimneys  of  furnaces  (cadmia  fomaeum).  The  two  native  ores  con- 
tinued to  be  confounded  under  the  name  lapis  caiumrUnaria^  caiamine  or  gcUmci,  until  investi- 
gated chemically  by  Smithson  In  1808.  Earlier  analyses  had  made  out  chemical  differences,  and  some 
authors,  before  1790,  had  rightly  suggested  a  division  of  the  species  :  Bergmann  having  found 
28  p.  c.  carbonic  acid  in  a  Holywell  specimen  (J.  de  Phys.,  xvi  17,  1780) ;  and  Felletier,  in  a 
kind  from  Fribourg  in  Brisgau,  which  had  been  called  Zeolite  of  Briagau  because  it  gelatinized 
with  acids,  62  p  a  silica,  with  36  oxyd  of  zinc,  and  12  water  (J.  de  Phys.,  xx.  420,  1782);  and 
Klaproth,  in  another,  similarly  gelatinizing^  66  olyd  of  zinc  and  83  silica.  But  Smithson  was 
the  first  to  make  knowu  the  true  composition,  and  dear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  species,  describing  one  kind  as  prismatic  with 
dihedral  sammlts,  and  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  appreciate 
the  importaoce  of  the  observation ;  while  Ha'iy,  14  years  later,  in  his  Traiie,  describes  only  tiie  crys- 
tals of  the  siUcoitef  and  takes  the  ground  tjiat  the  zinc  carbonaUe  was  only  an  impure  calcareous 
*•  zinc  oxyd6.'* 

In  1 807  Broog^art  called  the  silicate  ccUamine,  leaving  for  the  other  ore  the  chemical  name 
tiihc  ctvrbonaiee.  In  1832,  Beudant  followed  Brongniart  hi  the  former  name,  and  designated  tlie 
latter  SmUhMnit&,  after  Smithson,  who  had  analyzed  in  1803  the  carbonate  as  well  as  silicate. 
Thus  the  two  species  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  k  Miller,  in  1852,  reversed  Beudant's  use  of  these  names,  with  no  good 
reason ;  and  in  1863,  Kenngott,  on  account  of  theoonfusion  of  names,  as  he  says,  introduced  for 
the  silicate  tlie  new  name  Hemimorphiie^  and  so  added  to  the  oonfusion.  These  innovations 
should  have  no  favor. 

361 A  MoBBSKETm  Ri8se  (Yerh.  nat  Ver.  Bonn,  1865,  Ber.  98).  A  mineral  from  Altenberg,  near 
Aachen,  occurring  witii  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opaque ; 
the  other  light  emerald-green,  transparent.  The  latter  is  the  purest ;  it  has  £[.=2*5,  conchoidal 
fracture,  streak  white.  It  afforded  on  analysis  Si  30*31,  £l  13*68,  ^e  0*27,  Ni  1*14,  2o  43*41,  1SL% 
ir.,  Oa  £r.,  £[  11*37=100*18.  B.B.  on  diarcoal  gives  with  cobalt  solution  a  pale  green  mass.  Diffi- 
cultly soluble  in  adds. 

362.  VXLIaARBITB.    Dufirway,  G.  E.,  1842,  Ann.  d.  M.,  IT.  i  387,  1842.    Serpentin  aus  d. 

Malenkerthal  JNMberg^  J.  pr.  (Sl,  d.  88,  1867. 

Orthorhombic.  /A 7=120*'  8',  Descl.  Observed  planes:  0,  l-i,  1; 
crystals  all  compound,  consisting  of  three  intersecting  individuals ;  compo- 
sition-face  U.  0  A  1-1=140^  36',  0  A  1=136°  32'.  (Crystallization  per- 
haps  pseudomorphic.)    Mostly  in  rounded  grains.     Also  massive. 

H.=4— 5.    Q.=2-978,  from  Traversella;  2-99,  fr.  Malenkerthal    Coloi 
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yellowiBh-greeu  to  olive-green;  also  dark  ^een  to  blackish.  Streak  nn- 
cobred.  Translucent;  transparent  in  thin  plates  Doable  refractiuD 
strong ;  optic-axial  plane,  i-l ;  bisectrix  normal  to  O,  positive ;  DeecL 

Comp^O.  raUo  for  ft,  Si,  1^=1 :  1 :  i ;  (H  Ag+iV  J^e)*  Si+i  d=Saioa  38*9,  magnesia  47  ^ 
protoxjd  of  iron  7*6,  water  5*8=100.  Appears  to  be  a  hydrous  forsterite  or  boltonite  id  oompo 
silioi^  and  to  resemble  much  the  latter.  G.  Bose  pointed  out  the  approximation  in  angle  v 
chrysolite,  and  regarded  it  as  an  altered  variety.  Its  occurrence  in  twins  of  three  intersectizs 
crystals,  as  made  known  by  Desdoiseaux  (Miu.,  95, 1862X  isan  important  characteristic  not  thus  iu 
observed  in  forsterite,  or  any  other  species  of  the  chrysolite  group.  The  crystals  hare  the  pbn<;9 
shiumg,  but  not  quite  even.  Analyses:  1,  2,  Dufrenoy  (L  c,  and  DuGr.  Miu.,  2d.  ed.,  iv.  343) ;  i, 
fellenberg  (L  o.) : 

An      %       da       &       fi 

a-42    47-37     0-58    046    6*80=99"78  Dufrenoy. 

43-75     1-70    0-72     6*2 1 =9916  Dufrenoy. 

4216     6-56,  Cr,  jSi  0-76,  Xl  319=:101-33  F. 


Si  to 

1.  Traversella         89-61  8*59 

2.  Fores                   40*52  6*25 
8.  Malenkerthal  (})41-72  7*97 


AnaL  1  is  of  the  original  villarsite;  2,  of  grains  from  the  granite  of  Fores  and  Morvan,  France. 

Pyr.|  etc. — ^B.B.  inAisible.    With  borax  a  green  enameL    Attacked  by  concentrated  acids. 

Obs. — ^At  Traversella  it  is  associated  with  mica,  quartf;  and  dodecahedral  magnetite,  ifucn 
boltonite  is  hydrous,  and  in  composition  belongs  here.  Grains  in  the  interior  of  the  serpentma 
pseudomoq^s  of  Snarum  have  sometimes  a  similar  composition.  The  mineral  from  Pirlo  :r 
Malenkerthal,  of  the  Grisons,  constitutes  the  base  of  a  serpentine-like  rock,  which  is  sli^'Lr.r 
crystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  gn^eu  io 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  tiiat  of  the  Traversella 
mineral    The  rock  looks  like  a  mixture  of  several  minerals. 

S63.  PRSHNITB.  Chrysolite  Sage,  Min.,  L  232,  1777.  Chrysolite  du  Cap  (a  kind  of  Schcrli 
de  Lisle,  u.  275,  1788.  Zeolithe  verdaLtre  v.  Bom,  Cat  de  Baab,  L  203,  1790.  Prebnit  Wen^ 
Bergm.  J.,  1790,  L  110;  anal  by  Klapr.,  Sctunft  Ges.  nat.  Berlin,  viiL  217,  1788.  Koupholitt 
(fr.  BardgBs),  Picoi  la  Peyrauae,  Ddameih^  T.  T.,  iu  547,  1797.  .£delito  (EdeUte)  Wdimaiedt 
Jahresb.,  v.  217,  1825.    Jacksonite  Whiiney,  J.  Nat  H.  Soa  Boston,  v.  487,  1847. 

Orthorhombic.  I^  7=99*'  56',  0  A  1.1=146°  lli' ;  a:h\  c=0-669^»3 
:  1  :  1*19035.  Observed  planes:  0\  vertical,  /,  i-i,  i-I;  domes,  f-i,  {-'u 
6-i;  octahedral,  2,  6.  O  A  f  i=153°  20',  0  A  fi=134°  52i',  O  A  2=lli^' 
45',  0  A  6=100°  47'  0  A  6-1=106°  30',  /A  i.i=130°  2'.    Cleavage :  basal, 

distinct.  Tabular  crystals  often  united  by  O,  making  brokeo 
forms,  often  barrel-snaped.  Eeniform,  globular,  and  stalac* 
titic  with  a  crystalline  surface.  Structure  imperfectly  co- 
lumnar or  lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.=6— 6-5.  G.=2-8— 2-953.  Lustre  vitreous ;  <?  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — ^transln- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  with  polarity  central,  the  analogue  pole* 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachydiagonal,  Riess  &  Rose.  Double  refrac- 
tion strong;  optic-axial  plane  usually  w;  bisectrix  positive, 
normal  to  0\  axial  angle  122°— 130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divei^nce  very  sliglitlj 
diminished  by  heating ;  DescL 

Vsdr. — ^Usual  In  Arm  and  hard  incrustiug  masses,  externally  globular  or  mammiUar/,  the  waiAiff 
made  up  oT^n  of  grouped  crystals  more  or  less  imperfect,  but  sometunes  smooth. 
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Si 

fe 

Ca 

]Q[ 

1.  Tyrol 

43-00 

23-25 

2*00 

26-00 

4-00, 

2.  Tyrol,  Eaaaa 

42-88 

21-50 

3*00 

26-50 

4-62, 

S    Mt.  Blano»  Om^K 

44-71 

23-99 



25-41 

4-45, 

4.  Dumbarton 

4410 

24-26 

26*43 

4-18, 

6.  ^aSdelfora,  EddUe 

43-03 

19-30 

6-81 

26*28 

4-43, 

6.  Glasgow,  green 

43-60 

23-00 

200 

22-38 

6*40= 

7.          "          while 

43*05 

28-84 

0*66 

26-16 

4-60, 

8.  BouT|:  d*0iBaii8 

44-00 

23-44 

4-61 

23-47 

4-44= 

9.  Radauthal,  Han 

44-74 

18*06 

7-38 

27  06 

4*13, 

10.  Nlederkirchen, 

j  42-50 
]  44-00 

30*50 

0-04 

22-57 

6-00, 

1 1.     peeudomorpliB 

28*50 

0*04 

22*29 

6*00, 

12.  ChiU 

43*6 

21*6 

4-6 

25-0 

6-3= 

13.  Tyrol 

44-42 

24-09 

0-92 

26-41 

4*26- 

14s.  Upsala 

44-11 

22-99 

8*22 

25*88 

426= 

C^jt^fihoUie  18  In  caTemons  maases,  made  of  amall,  thio,  fragile  lamuue  or  scales ;  the  arigixia] 
from  the  peak  of  EiesUds,  near  Bardgea,  in  the  Pyrenees ;  also  reported  from  the  On  d\ 
BoTLhomme,  at  the  foot  of  Mt  Blana    Named  from  no^foi,  tender, 
JBdciUc  (or  .^!ddiU)  ia  nothing  but  prehnite  from  iBdelfors,  Sweden. 

Jacksemite  (or  anhydnnis  prthniie)  of  Whitney  is  ordinary  prehnite,  from  Keweenaw  Pt  and  Islf 
Royale. 

Crystals  from  ftonington,  Gt,  have  for  the  optlo-axial  plane  ir%\  and  the  diyergenoe  for  the  red 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48° — 50** ;  in  an  Interior  wedge-shaped  part  of  the 
same  plate,  11  **,  Dead.  The  dispersion  is  very  strong  in  these  crystals,  while  in  those  of  Ban- 
phiny  it  is  hardly  perceptible. 

Conip. — 0.  ratio  for  B,  1^  Si,  ^=2 :  8  :  6 :  1,  whence,  if  the  water  is  basics  for  bases  and 
silica,  1  :  1 ;  and  formula  (^  £["+ 1  Ca+i  ^?  Si'=8iUca  43-6,  alumina  24*9,  lime  27*1,  water  4*4= 
100.  Analyses:  1,  2,  Gchlen  (Schw.  J.,  iii  171);  3-5,  Wahnstedt  (Jahresb.,  y.  217);  6,  7,  Thom« 
son  &  Ijehnnt  (Min.,  L  275);  8,  Begnault  (Ann.  d.  M.,  IIL  xiy.  154);  9,  Amelung  (Bamm.  2d 
BuppL,  118,  Pogg.,  IxvilL  312);  10,  11,  Leonhard  (Pogg.,  liv.  579);  12,  Domeyko  (Ann.  d.  M.,  lY. 
ix.  3);    13,  P.  Kutzing  (B.  H.  Ztg.,  xx.  267);  14,  0.  W.  PaykuU  ((Efr.  Ak.  Stock.,  1866,  85): 

Sin  0«25=:98*50  Gehlen. 

Sin  0-25=98-75  Gehlen. 

Sin  0*19,  ^e  1-25=100  Wahnstedt 

i'e  0-74=99-71  Wahnstedt 

Sin  0*15=100-20  Wahnstedt 

=97*38  Thomson. 

Mn  0-42,  fi;  ^a  1-03  Lehimt 

=100-46  Begnault 

]ffa  1-03=102*40  Amelung. 

&  0*02=100-63  Leonhard. 

&:  0-01=100-84  Leonhard. 

lOO'l  Domeyko. 

=100-10  Kiitzing. 

=  100-41  PaykulL 

Xo.  10  ia  a  peeudomorph  after  analcite,  and  11  after  leonhardite.  Th&  jackaonUt^  or  anhydfima 
preKnUe^  of  Whitney  (L  a),  contains,  according  to  Jackson  and  Brush,  4-7,  415  (J.),  and  4*85  (B.) 
p.  c  of  water.  The  specimen  analyzed  by  Whitney  may  possibly  have  been  calcined,  as  in  some 
localities  on  Lake  Superior  it  is  customary  to  bum  the  copper  ore  to  free  it  from  adhering  rock. 
He  obtained  (L  a)  Bi  46-12,  'A\  26*91,  Oa  27-03,  Na  0-85=99*91. 

P3rr^  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  Couj^ioiUej  which  often 
contuna  dost  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Oba. — Occurs  in  g^rauite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last 
At  St  Christophe  and  I'Axmenti^res,  near  Bourg  d*Oisans  in  Is^  associated  with  axinite  and 
epidote;  at  Batschinges,  Faasa  valley,  and  near  Oampitello,  Tyrol;  in  Salzburg;  Ala  in  Piedmont; 
the  Sau-AJp  in  Garinthia;  Joaohimsthal  in  Bohemia;  in  Nassau,  at  Oberscheld  and  Uckersdorf; 
near  Freiburg  in  Brisgau  on  the  Bosskopf ;  in  the  Harz,  near  Audreasberg,  with  datohte ;  Aren- 
dal,  Norway ;  JSdelfors  in  Sweden  {eddite) ;  Upsala,  Sweden,  in  rifta  in  homblendic  granite,  the 
decomposition  of  the  hornblende  haTing  afibrded  the  Ume,  and  of  the  mica,  the  alumina  (Paykull); 
at  Friakie  Hall  and  Oampeie  in  Dumbartonshire,  and  at  Harttield  Moss ;  in  Benfrewshire,  in  reins 
traveraing  trap^  associated  with  anakate  and  thomsonite ;  also  at  Coretorphine  Hill,  the  Castle 
and  Salisboiy  Crag,  near  Edinburgh ;  Moume  Mta.,  Ireland. 

In  tfie  United  States,  linely  crystallized  at  Farmington,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Maas.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in  small  quantities  in  gneiss,  at 
BeUows  Falls,  Vt;  in  syenite,  at  Charlestown,  Mass;  Milk  Bow  quarry,  often  in  minute  tabular 
tfystals,  with  chabazite;  also  at  Palmer  (Three  Bivors)  and  Turner's  Falls,  Mass.,  on  the  Connec- 
ticut, in  trap,  and  at  Perry,  above  Loring's  Cove,  Maine ;  at  Westport,  Essex  Co.,  N.  Y.  (chiUoniie 
£mmons),  on  a  quartzose  rook ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac;  in  large  veins  in  the  I^ike  Superior  copper  region,  often  occurring  as  the  veinstone  of  the 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules 
Aiaseminated  through  the  copper. 
Handsome  polished  slabs  of  this  mineral  have  been  out  fh>m  masses  Arom  China. 
The  formula  (i  &*+i  ^)*  &i*  is  analogous  to  that  of  chiysoUte  in  the  ratio  1  :  1,  and  the  two 
species  appear  to  be  homoeomorphous,  2-i  a  2-{  in  chrysolite=99°  7'. 
Alt—- lYelmite  occurs  altered  to  green  earth  and  feldspar. 
Named  by  Werner  in  1790  after  Col.  Prei^,  who  first  found  the  minend  at  the  Cape  of  (k)Of 
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Hope.    Sage  had  called  it  (1777)  chryaoUie,  and  Bom^  de  liale  had  referred  it  (lt&3,  to  6i 
group  of  s^iorL 

363A.  UiGiTB  ffeddle  (Ed.  N.  PhiL  J.,  II.  iv.  162, 1856).  In  radiated  sheafy  dusters  of  pba^, 
in  nests  in  the  amygdaloid  of  Uig,  Isle  of  Skje,  along  with  analdte  and  laroelite.  H 
=6*5;  G.= 2*284;  lustre  pearly;  color  white,  slightly  yellowish.  Compositiony  aooordiDg  i: 
Hoddle  (loc.  dt),  Si  46-98,  ^1  21*9S,  Ca  16-16,  IS^a  4*7,  1£L  11*26.  The  0.  ratio  for  ^  S,  ^ieorr- 
ponding  is  near  1:2:4.  B.B.  fuses  readily  and  quietly  to  an  opaque  enamel,  which  is  not  £ro(h.. 
gives  a  strong  soda  reaction. 

It  appears  to  be  near  prehnite  in  structure,  and  needs  further  investigation. 

364.  OELLORASTROIJTX].    C.  T,  Jackaan;  J.  2>.  Whitney^  J.  Kat  Hist  Bost^  r.  48S. 

Massive.    Finely  radiated  or  stellate  in  structure. 
H.=5'5— 6.     G.=3'180.      Lustre  pearly.      Color  light  bluifih-greeD 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.—0.  ratio  1  :  2  :  3  :  1;  (Ca«  ]Sra»)«fli"-f  2(3^Fe)«8i*+6fl=(t&»+|fi)«gi»+2fi=SIiJ 
87*6,  alumina  24'6,  sesquioxyd  of  iron  6*4^  lime  18*7,  soda  6*2,  water  7*6=  100.  AnalyBefl  by 'WLfr 
ney  (Rep.  Qt.  Lake  Sup.,  1861,  il  97) : 


Si 

^l 

f e.  litae  ^e 

Ca 

fra          & 

1ft 

1. 

86  99 

26*49 

6*48 

19-90 

3*70            0*40 

7*22  =  100-18. 

2. 

87*41 

24*26 

6-26 

21*68 

4*88 

6*77=100-26. 

Rammelsberg  observes  that  it  has  some  relation  in  composition  to  a  hydrous  epidote.  It  ake 
approaches  carpholite. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  white.  B.B.  flises  easOy  with  into- 
niescence  to  a  grayish  blebby  glass.  Forms  a  transparent  glass  readily  with  borax,  tinged  wiii 
iron     Soluble  in  muriatic  acid,  the  silica  separating  as  a  flocky  predpitate  (Whituey). 

Obs. — Occurs  on  the  shores  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles,  whick 
have  come  from  the  trap,  and  are  waterwom ;  it  receives  a  fine  poliflh. 

Named  fh>m  x^^^'P^^t  green^  iarpov^  star^  XiOof,  stont, 

366.  TRTrOMTTB,    Tritomit  Wetlye  di  Berlin^  Pogg.,  Izzix.  299,  1860. 

iBometric ;  tetrahedral,  f.  31.     Cleavage  indistinct. 

H.=5-6.  G.=3-9-4-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B. ;  4;26, 
MoUer.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  dirty 
yellowish-gray.     Subtranslucent. 

Comp.— (ft*  tt^  S)*  Si'+4 1^  r  Analyses :  1,  approximate,  N.  J.  Berlin  (I  a) ;  2,  D.  Forbes  (U 
N.  Phil  J.,  II.  iii  1856): 

Si       W       £l       Ce       La       t^     ftn     t      Ag      Ca      JTa      tL 

1.  20*13    4'62*    2-24    40-36     1611     1-88     0-46    0'22    6*15     1*46    7  86=9944  Berfin. 

2.  2116    8-95<»     2-86    37*64     12*41     2*68     1*10    4*64    0*09    4*04    0*88    8*68=99-56  ForbA 

•  WltliUnO,CaO,8nO«.  bWithSnO*.  * 

F.  P.  MoUer  has  obtained  a  veiy  different  composition  in,  apparently,  a  careftil  analysis,  h  w^ 
the  state  of  ozydation  of  the  bases  was  ascertained  (Ann.  Ch.  Pharm.,  cxx  241) : 

Si    Snta2r?€e    ^   Fe   Hn     Ce    La,l)i    t^    Mg    Ca    Ba    &    JTa    &    fi 
lb-38  0*74  8*63  4*48  1'61  2*27  0-49  10*66  44*05   0*42  0*16  6*41  0*19  0*71  0*56  2*10  6*63=9949 

From  Berlin  and  Forbes,  the  formula  fi*  Si'+4]6[  has  been  deduced.  Moller  obtains  the  0.  ti^ 
for  R,  !!,  Si,  d  4  :  1  :  4  :  2.  But  if  the  Sn,  ta,  2r  are  added  to  the  bases  instead  of  the  iilic<i 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  is Tcry  nearly  2  : 1  :f. 

Forbes  questions  whether  the  crystals  observed  are  not  thorite. 

Pyr.,  eta — ^Yields  water  and  gives  a  weak  fluorine  reaction;  with  borax  a  reddish-jello* 
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glaas,  wblch  is  oolorleas  on  oooUng.    With  muriatio  add  in  powder  yields  chlorine,  and  gelat 
laizes. 

Obs. — ^From  the  island  Lamd,  near  Brevig,  Norway,  with  leuoophanite  and  mosandritc  in  a  coarse 
ayenite. 

Named  from  rpif^  ihre^/oH  and  rl/fv<u,  to  eutf  alluding  to  the  trihedral  cayities  which  thecrystall 
leave  in  thegangue. 

366.  THORTTB.  Thorit&rx,  Ak.H.Stockh^  1829.  OrangitBeryemann,  Fogg.,  Izzzu.  661, 1861 

Isometric  and  tetrahedral.     In  dodecahedral  crystals,  with  octahedral 

!)lanes  tetrahedrallj  developed,  the  larger  set  dull  and  even,  the  smaller 
)right  and  rounded,  and  with  the  three  edges  about  the  latter  replaced. 
Also  massive  and  compact. 

H.=4-5— 6.  G.=4*3— 5*4;  of  purest,  6— 6'4.  Lustre  of  surface  of  fresh 
fracture  vitreous  to  resinous.  Color  orange-yellow,  brownish-yellow ;  also 
black,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Transpa- 
rent in  thin  splinters  to  nearly  opaque.  Fracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var. — ^The  browniah-black  and  black  yariety,  fh>m  Loto,  Norway,  was  the  mineral  from  which 
Berzelius  obtained  the  metal  thorium,  and  which  recoiyed  the  name  thoriie.  The  yellowish  variety 
is  the  orangiU  (so  called  from  the  color),  from  Langesnnd  fiord,  which  Bergemann,  when  he  so 
named  it,  supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthodaflt  and 
zircon,-  and  crystals  of  the  latter  kind  have  afforded  Zschau  (Am.  J.  Sci.,  II.  xxvi.  359)  the  angles 
yA]=ri:^2i*>,  1  A  l=128i",  the  corresponding  anglesof  zircon  being  132°  10'andI2S"  19'.  Zschau 
regards  tho  mineral  thorite  as  tetragonal,  and  isomorphous  with  zircon,  not  considering  his  ciystals 
as  pseudomorphous. 

The  mineral  varies  much  in  specific  g^vity,  oran{^  affording  5*397,  Bergemann ;  5*.S4,  Elrantz ; 
6-19,  Damour;  4'8.s8— 5*205,  Chydenius;  and  thorUe,  4-62iU,  Berz.;  4*68^  Bergemann;  4*344— 
4*397,  Ohydenius. 

Comp.— Essentially  ¥hSi+Hd=8ilica  17*0,  thoria  76*2,  water  6*8=100;  for  the  black 
thorite  (anal  l)Thft+ 2^= Silica  16*4,  thoria  73*8,  water  9*8=10o.  Analyses :  1,  Berzelius  (1-  c.) « 
2,  Damour  (Ann.  d.  M.,  V.  I  587) ;  3,  Bergemann  (1.  c);  4,  Chydenius  (Pogg.,  czix.  4$) : 

Si      fh      Sn    21     Fe    Mn    ^    ^b    ftg    Ca    ]!^a     &     fi 

1.  18*98  57-91  0*01  0-06  8*40  2*39  1*61  0*80  0*36  2*58  O'lO  0*14  9*50,  undis.  1-70=99*51  Berz. 

2.  17*52  71*65   0*17  0*31  0*28  1*18  0-88    tr.     1*59  0*88  014  6*14=  100*14  Damour. 

3.  17*70  71-25 0*31  0*21 4*04  0*80      6*90,  Oa  0  404=100*74  B. 

4.  17-76  78*80 118    tr.     108 6*45=1(10-27  Chydenius. 

Pyr.,  etc. — ^In  the  dosed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
cooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed ;  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling ;  with  salt  ofphosphorus  a  colorless  glass, 
which  becomes  milky  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  coiJing.  A  little  nitre  being  added,  the  orange  color  remains  after  cooling. 
With  muriatic  acid  easfly  forms  a  jelly  before,  but  not  after,  calcination.  Tho  black  thorite  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Obs. — Found  in  syenite  by  Esmark  at  Lovo,  near  Brevig,  in  Norway;  also  at  Langesund 
fiord,  near  Brevig  (orang^te,  anaL  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.    The  blade  thorite  appears  to  be  partially  altered. 

367.  OBRim.  Ferrum  caldforme  terra  quadam  incognita  intime  mixtum.  Tungsten  von 
Bastnas,  Ororuiedi,  Ak.  H.  Stockhohn.,  1751,  Min^  183,  1758.  Cerit  His.  4b  Berz.,  Ck^rium  en 
ny  Metal,  etc.,  1804,  Gehlen's  J.,  iL  897, 1804,  Afh.,  L  58,  1806.  Ochroit,  Klapr.,  Gkhlen's  J., 
il  303,  1804.  Cererit  Kla(pr.,  Beitr.,  iv.  140,  1807 ;  KarsL,  Tab.,  74,  1808.  Cerium  oxydd 
siliceux  H^  TabL,  1809.  Cerin-Steln  WarrL,  Hoffln.  Min.,  iv.  a,  286,  1817.  Eieseloerit  Chrm. 
Silicate  of  Cerium.    Ijinthanocerit  Hermann^  J.  pr.  Ch.,  Ixxxil  406,  1861. 

Hexagonal  ?    Isometric  i    In  short  six-sided  prisms,  Haid    Common]  j 
massive;  granular. 
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H.=4— 4-5.  G.=3-3-2 ;  8081,  Hisinger ;  3-168-3  174,  Lang.  Lub- 
tre  of  O  pearly ;  of  other  planee,  less  so.  Color  blackish-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  usually  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  sphntery.     Somewhat  brittle. 

Oomp^— O.  ratio  for  &,  Si,  lft=2  :  8  :  1 ;  and  ratio  of  chlorine  to  oxygen  about  1  :  42.  Mak- 
ing the  water  and  chlorid  of  iron  basics  the  ratio  for  B  +  £[,  §1=1  : 1,  and  the  formula  (i  d  + 
i^  (k,  Pe  Cl»*  Si=,  if  Fe  CI :  Ikn  :  ^e  (+6a)=£l :  6  :  8,  Silica  347,  t^  81-7,  An  19  6,  chlorid  of  iron 
7*0,  water  7  0=100.  Analyses:  1,  Hisinger  (Afh.,  iv.  817);  2,  same,  making  the  iron  and  man* 
ganeae  protoxyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Bamm.  Ifin. 
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1. 

2. 
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86-85 
36*86 
36-43 

36-48 

24-26 
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30-72 

21-81 
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1-21 
1-21 
0-74 

[6-29] 
7-76 

3-77 
8-77 
3-79 

3-00 

Hisinger. 
11 

,  Si  0-24  Lang. 

In  an  earlier  trial,  Hisinger  obtained  Si  36-40,  9e  82*60,  Mn  23*10,  £l  0-60,  the  rest  undeter* 
mined. 

P3nr^  eto^— -In  the  dosed  tube  yields  water,  which  reacts  add.  B.B.  flises  at  2— 2*5  to  a  blade 
magnotio  glaaa.  WiUi  the  fluxes  giyes  reactiona  for  iron  and  manganese.  A  bead  of  salt  of 
phosphorus,  preyiously  saturated  with  oxyd  of  copper,  when  fused  with  the  pulyeriEed  nuneral 
imparts  a  beautiful  aaure  color  to  the  flame  (dilorine).  Decomposed  by  muriatic  add,  with  sepa- 
ration of  silica. 

Obs. — Pyrosmalite  occurs  at  Nya  Eopparberg  in  Westmannland,  and  at  BjelkegruTan,  one  of 
the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  csdc  spar,  pyrox* 
ene,  apophyllite,  and  magnetic  iron.    A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  near^ 
an  inch  in  diameter  and  one  and  a  quarter  inches  long,  and  weighs  flye  and  a  half  ouiioos. 
Named  from  irop,  fwt^  and  'o<r/i<i,  t^Xifr^  in  allusion  to  tiie  odor  when  heated. 

970.  APOPHTZiIirrEI.  Zeolith  yon  Hellesta  0.  Rinman,  Ak.  H.  StockK,  82, 1784.  Zeolithus 
lamellaris  major  MuUer,  De  Zeolithis  Suedds,  82,  1791.  Idithyophthalmite  (Hr.  Uto)  cPAndrada, 
Scherer's  J.,  iy.  32,  1800,  J.  de  Phys.,  IL  242,  180.  Mesotype  ^point^  (fir.  Iceland)  if.,  Tr., 
iil  IbOl.  Apophyllite  H^  Notes  pour  seryir  auOours  de  Min.  de  I'ao  XIIL  (1805X  Lucas 
TabL,  L  2(^6,  1806.  Fisdiaugenstein  Wem.,  1808.  Ichthyophthalmit,  Albin,  Wem.,  Letztes  Min. 
8yi»t,  1817.  Tesselite  (&.  Faroe)  Brewster,  Ed.  PhiL  J.,  L  6,  1819.  Oxhayerite  (fr.  Iceland) 
Brewsiar,  Ed.  J.  ScL,  yil  116,  1827.  Xylodilor  (fr.  Sdly)  v,  TTottL,  Yulk.  Gest,  1853.  Len- 
oocydite  Her9ehta,  Dead.  Ifin.,  1 126,  1862. 

Tetragonal.     OAl-i—128''  38';  a= 1-2515.     Observed  planes:  (9,  t-i, 

i-2,  i-3, 1,  4, 1,  i-i,  U.    0  A  1=119^  30',  0  A  4-i=147°  58',  1  A  1,  pyr.,= 

104°    2',  bas.,  =  121% 

i-iAi-3=161°34',i^'A 

i-2=153°26.'  Crystals 

sometimes  nearly  cylin- 
drical or  barrel-shape. 

Cleavage:      O   highly 

perfect; /less  so.  Also 

massive  and  lamellar. 
H.=:4-5-5.       G.= 

2-3-2-4;  2-335,  Haid- 

^^ger,  a  variety  from 
Iceland ;  2-359,  Thom- 
son.      Lustre    of    0 
pearly ;  of  the  other  faces  vitreous.     Color  white,  or  grayish ;  occasionally 
^th  a  greenish,  yellowish,  or  roee-red  tint,  flesh-red.    otreak  unoolored. 
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TranspareBt ;  rarely  opaque.  Brittle.  Double  refraction  feeble  ;  eitbei 
positive  or  negative ;  sometimeB  a  tesselated  structure  made  apparent  bf 
polarized  light. 

Var.~l.  Ordinary.  TTidsII;  tn  dyatala,  whiiA  an  remarkable  for  tholr  peRr); bisal  (deav^c 
Form  ■omelimea  nearlj  cubic. 

HaQy'g  Metalypc  ipointit  wsh  an  Iceland  varietj;  Fudia  iuid  Q«h]ea  1q  181S  aaoertcficd  in 
Identity  with  apophjUile.  In  tabular  cryatalB  Trom  the  Seisser-Alp  Dauber  Tound  lAl^  Htl"  li  ; 
iu  red  from  Aodreaeberg  120°  129' 18";  incrjsCala  Trom  Poanab  119°  13'. 

1.  The  name  Oxhavtrita  waa  applied  to  a  pale  green  crjatul  Touud  inpelriSed  wood  at  the  Oxhava 
SpriDge,  near  Husarick  in  loetaud.  Aibin  of  Wemer  (named  from  Mta,  vihUt)  ia  in  amall  nevrlj 
cubic  dystals,  opaqne  white  in  color,  from  Ausaig,  Bohemia,  partlf  deoomposed.  Xt/IoeAJorK,  fim 
Sicily,  ia  oliTe-greeo,  end  hj«  Gl.=3'29i)4;  it  owes  ita  color  to  the  preaeace  of  a  little  Iron. 

2.  Tttittiie,  from  Faiue,  U  a  cubical  Tariety,  exbibitii^  a  tesaelated  atracture  ia    polMiiaed 

3.  Leucocydiie,  whan  platea  parallel  to  tfae  baas  are  eiamiDed  bj  meana  of  polarized  ligbc 
ahowH  a  blauk  cross  with  rings  that  are  altematetj  nbltc  and  Tiolat  black,  with  compeiuntiaD 
posLtive  (whence  the  name,  from  Ani^t,  tehile,  and  riilui,  cirelt),  instead  of  the  ordiiuiT7  colored 
rings — a  peculiarity  obgerred  in  crystals  from  the  Seisser-Alp,  Andreaaberg  {part  of  those  of  thit 
locality),  Skya,  Faroe,  Iceland,  Uto,  aud  Poooah  in  India.  Some  crystals  from  Uto  and  Cziklowa, 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  compensatioti  n«gatiT& 
Tbese  different  optical  pbenomena  may  be  presented  by  coutlguous  platea  of  the  tama  ctjKUl; 
Deed. 

Comp. — A  silicate  of  Ume  aod  potash  containing  some  Suorine,  0.  ratio  for  ft,  i^  fi  mostly 
1  :  3-IG  :  2;  for  the  BnalfSis  by  Benelius,  1:4:2;  and  for  f]a,  &,  B  :  1.  Ratio  usually  taken  al 
I  :  4  ;  2  ;  which  corresponds  to  ft  +  2  ^i+  2  ^  ;  and  if  1  R  be  basic,  the  formula  may  be  it*  bi 
1-S  Si,  or  mors  npedaUy  (i  A  +  i  <ii  S  +  }  da))'  Hi+S  ^i=8mca  56-5,  lime  2.H'0,  potufa  *-i. 
water  la'7  =  10D.  This  makes  it  h  Dniailicate,  like  other  tetragonal  ailicales,  with  an  op>Hika 
(uncrjstallizable  ?)  silioate  as  accesaoiry.  The  ratio  of  the  fluorine  to  the  oxygen  has  Dot  bsaa 
necertaincd. 

An^yaos;  1,  2,  BerscUus  (Afh.,  vi  181);  3,  Rammelsbe^  (Id  SuppL,  16);  4,  Stulting  <R  H. 
Ztg,u.26T);  5.  RanimelaberK(Hin.  Ch.,  5Dfi)i  6,  C.  T.  Jaokson [This  Min.,  IS5<i,249);  T,E.L 
Reakirt  <Am.  J.  Sd,  II.  xvL  64J;  8,  J.  L.  Smith  (This  U in.,  304,  1864);  S,  W.  Bedc  (Yerh.  Mia. 
at.  Pet,  IHUS,  B2);  Id,  Haughton  (Phil.  Mag.,  IV.  ixdL  22S): 
31        Ca       &       a         F 

t.  ntA  G2-13     24-71     G*27     16-2U    1-G4=S9'8S  BerseUuB. 

3.  Faroe,  Tianlile  e2-38    24-98     G-37     16-20     1-12=1(HI0S  Berxelius. 

3.  Andreasberg  Sl'Sit     -JS-8e    4-90      unit      Mx  Bamtn. 

i.  ■•         Tdh.         61-T3    afioa    6-11)    IB  13       f=9is8  Staitjug. 

G.  Radau(1iaI,Q.^|-96l  E2'69  25-62  4-76  le-7-S  0  46  Ram m. 

6.  Michig^D.    G.  =  2-30G  Gl-89  2600  SOT  16  00  091  =  99-47  Jackson. 

7.  NoraScotia  G2'tiO  2488  G-14  16-67  171  =  101  BeakirL 
B.  L,  Superior,  0.=2-37  6208  26-30  4-93  15-9a  0-B6=tl8-l9Sroitb. 

»,  Pyterlai,  FinL  {})  62-12     24-99    6-76     16-47     (J-84=10017  W.  Beck. 

la  Bombsy  61-60    2S'U8     G-04     1G'2U     097,  SlO-24,  Mg 0-08, ffaQ -63 =99-84 E 

JylKhUn-e  afforded  t.  WaJiershausea,  as  a  mean  of  two  analyses  (L  cs.\  Si  6-.!-0T,  Ca  20-87,  t» 
1-40,  Ag  0-33,  i.'a  0-GG,  &  377,  'k\  1-64,  fi  and  C  17-14=0U'S7.  The  red  color  of  the  AndiCM- 
berfi  crystals  is  Httributed  by  Suckow  to  Quorid  of  cobalt. 

Pyr.,  etc. — !□  the  cloeod  tuba  exfoliates,  whitens,  and  yields  water,  which  reads  add.    Is 

the  open  tube,  when  fused  with  salt  of  phosphorus,  ^ves  a  fluorine  rsMction.    B.B.  exfoBitefc 

cdors  the  flame  riolot  (potash),  snd  fusea  to  s  whito  vesicalar  enamel    F.  =  1'S  (t.  Eobell)-    De- 

DOioposed  by  muriatic  add,  with  soparation  of  slimy  silica. 

OlHk — Occurs  commonly  in  amygdaloid  and  related  rocka,  with  yarious  ceoUtes;  also  oocasiaD- 

iea  io  granite,  gneiss,  etc     Qreenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ab- 

in  UindoBtan,  afford  flne  specimens  of  apophyllito  in  amygdaloid.    At  Andreaaberg,  ia 

,  traversing gray-wacke  slate;  atOrawicza,  Cziklowa,  and Szaazkn in Tranaylvania, ssxr 

woUastonite ;  in  Fifeshirs,  vrith  magnetic  iron;  at  Uto  in  Sweden;  at  Pny  de  1*  Plqnetn 

D.  in  a  tertiary  limestoue,  near  intruded  basaltic  rooks;  at  Finbo,  Dtii,  and  HaUMl% 

I  the  Tyrol,  near  Frombach;   near  Ncrtscbinsk,  Siberia;  in  Austislia;  the  Vate 

ca  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin  of  Uines,  Non 
1  massive  and  orystallised,  presenting  white,  reddish,  and  greenish  oolora,  and  aaiO' 
laumonttte.  thotuaonite.  and  other  minerBls^of  trap  rocks ;  al»o  at  Cbnte'a  oove,  O^i 
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d^Or,  Isle  Haute,  Swan's  Greek,  and  Cape  Blomidon.  Large  crystals  occur  at  Bergen  Hill  N.  J^ 
associated  with  anakite,  pectolite,  stilbite,  datolite,  etc.,  some  of  them  3  inches  across.  It  is  also 
found  at  Gin  Ck>ve,  near  Perrj,  Maine,  with  prehnite  and  analdte  in  amygdaloid ;  at  the  Cliff 
nune,  Lake  Superior  region  (f.  399). 

Apophjllite  was  so  named  by  ElaQy  in  allusion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
from  dv6  and  ^oAAor,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boUing, 
gave  rise  to  the  name  JehlhyopJUhahnitey  from  ix^^^i  fi^K  ^^^  (i^0<i>^<s$,  eye. 

The  name  ichthyo^thalmite  (or  ich(hyophthalme\  giyen  in  1800  by  d'Andrada,  has  priority.   But 
d'Andrada's  description  (L  c.)  is  bad  in  all  respects,  answering  much  better  for  pearly  feldspar  or 
adularia^  even  the  spedflc  gravity  (2*491)  being  far  out  of  the  way ;  it  affords  some  evidence  that 
he  may  have  drawn  it  from  another  mineral    It  was  therefore  hardly  a  violation  of  the  strictest 
rule  of  priority  tiiat  Hatiy,  who  had  studied  carefully  the  crystallization  of  the  mineral  before  it 
was  known  to  d'Andrada,  should  have  named  it  anew.    Neitiber  justice  to  d' Andrada,  nor  the  good 
of  scienoe,  requires  that  the  name  apophyUiie  should  now  yield  place  to  the  earlier  one.    The  eaj> 
liest  analyses  were  made  in  1805  by  Y.  Bose  (Gehlen^s  J.,  v.),  and  Fourcroy  A  Yauquelin  (Ann.  du 
Mus.,  Y.y 
AlU — Occurs  altered  to  pectolite  near  Tiexno  on  Monte  Baldo,  along  with  unchanged  crystals. 
ArtiL — Crystals  have  been  obtained  by  Wohler  from  heated  waters,  and  he  inferred  that  a  tem- 
perature of  ISu"*  F.  was  necessary  to  the  result.    He  stated  that  when  heated  in  water  to  Uiis 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
cooling.     Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
silicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).    Daubr^  has  detected  crystals  of  apo- 
phyllite  in  the  Roman  works  at  the  hot  springs  of  Plombidres ;  they  were  covered  in  part  with 
incrusting  and  stalactitic  hyalite. 


371.  BDINQTONITB.    BaicL,  Brewster's  Ed.  J.  ScL,  ill  816, 1825.    Antiedrit  BreiiK,  Cfhar 

164,  1832. 

Tetragonal ;  hemiliedral.    0  A 14= 145°  59' ;  890 

a=0-67473.  Observed  planes  as  in  the  annexed 
iignre,  together  with  another  dome  in  the  zone 
i,  having  the  summit  angle  144°.  0  Al=z 
136°  20i',  7a  1=133°  39i',  /Ai=115°26, 
1  A  1,  over  snmmit,=92°  41',  i  A  i,  ib.,  =129° 
8'.    Cleavage:  /^perfect.    Also  massive. 

H.=4-4-5.  G.=2-71,  Haid. ;  2694,  Hed- 
d]e.  Lustre  vitreous.  White,  grayish-white, 
pink.    Streak  un colored.    Translucent — opaque.    Brittle. 

Oomp«— 0.ratiofor&,S,§i,]6[=l:4:  7:4;  whence,  if  half  the  water  is  basic,  for  bases,  silica 
and  water  7 :  7 :  2=1 : 1 :  f ;  and  the  formula  (Hifi+ifia)"-f  ^3tl)«Si»+  If  fi.  A  new  determi- 
nation of  the  composition  is  needed.    Analysis:  F.  Heddle  (PhiL  llag.,  IV.  ix  179) : 

§136-98        £122*63        Ida  26*84        Ca  <r.       iSTa  <r.        d  12*46=98  91. 

Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst.  Ed.  J.  Scl,  iii.  818),  Si  86*09, 
&1 27*69,  Oa  12*68,  ^  13*82,  loss  11*22  supposed  to  be  some  alkali 

^yr^  etc* — Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a  col- 
orless mass.    Affords  a  jelly  with  muriatic  acid. 

Obs.— Edingtonite  occurs  in  the  Kilpatrick  Hills,  near  Glasgow,  Scotland,  associated  with  har- 
motome,  another  baryta  mineral,  and  also  analdte,  caldte,  etc.  One  spedmen  obtained  by  Mr. 
Heddle  weighed  2^  ob. 

GiotUUiie  of  Thomson  (Min.,  i.  328),  fVom  Fort  Glasgow,  on  the  Qyde,  Scotland,  is  described 

as  occurring  in  white  crystaU  that  "  seem  to  be  regul^  octahedroas ;  at  least  4-sided  pyramids, 

the  faces  of  which  appear  to  be  equilateral  triangles,  are  visible ;  other  crystals  appear  to  be 

cubic."    H.=8*5j  G.=2*18;  lustre  vitreous.    Thomson  obtained  (L  c.)  Si  87*01,  Xl  16-31,  Pe 

^50,  Ca  28-93,  fl  21*25=9900.    Heddle  states  (PhiL  Mag.,  IV.  ix.  181)  that  it  is  probably  eding- 

tonito  mixed  with  harmotome,  mentioning  that  Thomson's  mineral  came  from  the  same  locality 

^th  the  edingtonite,  and  from  the  same  dealer  that  furnished  him  with  the  edingtonite  for  his 
analysis. 

S7 
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372.  OISMONDITB.    Zeagonito  Gimmdi^  OBsenr.  Mm.  di  Bom%  1816,  Taech.  ICxxi.  zL  164 
1811.  Gismondin  LeoTi^i  ib.,  168.  Qiamondine.  Abnudte  3*019/0.^  Instit  GeoL,  iiL  1 98.  Aiicsl& 

Orthorhombic.  /A  7=93^  41',  O  A  1-1=134°  35' ;  a :  i :  (?=l-0664  : 1 : 
1-0146.  1-i  A  1-t,  top,  =89°  10',  /  A  1^=124°  42',  v.  Lang.  Fonm  re 
semblin^  square  octahedrons,  bnt  made  up  of  the  planes  /and  1-t;  oftep 
clustered  into  mammillated  forms  with  a  drusy  surface.  Cleavage:  i, 
rather  perfect. 

H. =4*5.  Q. = 2*265.  Colorless  or  white,  bluish-white,  grayish,  reddish. 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axis  a,  and  ans^le  very  large,  v.  Lang;  but  osuailv 
only  confused  appearances  in  polarizea  light,  Descl. 

Oomp.— O.  ratio  for  ft,  fi,  Si,  1^=:  1 :  3  :  4^ :  4^.  Formnla  perhaps  that  of  ekebergite  pha  the 
water.    Analysis  by  Marignao  (Aon.  Gh.  Phys.,  IIL  ziy.  41): 

fii86'38  ^27*28  Ca  1312  &  2'86  £[  2 11 0=1 0018. 

Vyr^  etc. — ^At  100°  0.  yields  one-third  of  its  water,  and  becomes  opaque.  B.B.  whitens,  iih 
tcunesces  much,  and  melts  to  a  milky  glass.    Easily  dissolyes  in  adds  and  gelatinizes. 

Obs. — Occurs  in  the  leudtophyr,  a  leudtic  laya,  of  the  region  of  Mt  Albano,  south-east  of 
Rome,  at  Capo  di  fiove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  meDDite,  philiipdte, 
wollastonite,  etc, ;  also,  according  to  Kenngott,  on  the  Gomer  glacier,  near  Zermatt,  in  cayiUes  io 
a  coarse,  granular,  reddish-brown  garnet-rock,  with  epidote,  caldte,  chlorite,  and  genthite;  alao 
in  the  Yal  di  Noto,  Sicily,  according  to  Bcacchi,  in  white  mam  miliary  concretions,  fibrous  witiiin. 

The  name  Zeaganih  is  rrom  ^cu,  io  cook^  and  ayuvo(,  barren^  and  was  the  first  name  of  tho  species. 
Leonhard  substituted  the  describer's  name,  which  it  has  since  held. 

Yon  Kobell  and  Marignac  haye  analyzed  crystals  fVom  the  locality  at  Capo  di  Boye  with  a  reiutt 
very  different  fh)m  the  above ;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  were  a 
mixture  of  gismondite  and  phillipsite.  The  crystals  were,  however,  received  from  the  Italian  min- 
eralogist Medid-Spada.  Credner  examined  a  part  of  the  same  lot  of  crystals,  and  has  descnbed 
and  figured  them  in  the  Jahrb.  Min.  1847,  p.  659 ;  and  the  figures  have  the  twin  forms  (crudronn 
to  octahedral)  and  strisd  of  phillipsite.  He  describes  others  that  are  rounded  octahedral,  vith 
rough  edges  without  the  striie — the  true  g^mondite,  according  to  most  authors — but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  the  rough,  and  that  all  appear  to  be  one  epe- 
des.  He  consequently  makes  all  the  crystals  orthorhombic,  and  dosely  related  to  phillipsite. 
But  y.  Lang  has  shown  that  the  crystals  are  not  twins,  and  have  the  above  angles  (PhiL  Kagf 
IV.  xxviil  506). 

Von  Kobell  (in  the  Gel  Anz.  Miinchen,  1889)  described  the  crystals  as  tetragonal  mentioned  (he 
twins,  and  published  the  following  analysis.  He  also  places  the  spedes  very  near  phillipsite,  and 
in  his  Gtoschichte  der  Min.  (p.  487)  he  eyen  queries  the  identity  of  the  two.  Marignac  slao 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92 "*  30',  and  of  pynm- 
idal  118*  31'.  Analyses:  1,  y.  Kobell  (I  c.  and  J.  pr.  Ch.,  xyilL  105):  2,  Marignac  (Ann.  Gb, 
Phys.,  IIL  xiy.  41,  1845): 


Si 

£1 

Ca 

& 

a 

1. 

42-60 

26-60 

7-60 

6-80 

l7-66s:100«06  KobeD. 

2. 

43-64 

24-89 

602 

10*36 

16-06=100'86  Marignaa 

The  0.  ratio  for  the  first  is  near  1 : 4:  H:  ^i  for  the  second  1 :  3: 6: 8|.  These  analyses  u* 
sometimes  placed  under  the  name  zeagoniie^  as  if  a  third  mineral  existed  at  Capo  di  Bove  distnie^ 
ftt>m  the  phillipsite  and  gismondite.  But  y.  Kobell  holds  that  his  results  giye  the  tme  oonposi- 
tion  of  gismondite.  L.  Gmelin,  more  than  40  yean  ago,  made  a  diemical  examination  that  H 
hun  to  refer  gismondite  to  phillipsite.  Marignac  regarded  the  mineral  analyzed  fay  him  (so^*  -^ 
as  true  phillipsite. 

Certain  pale  bluish  octahedral  crystals  from  Vesuvius,  affording,  aooording  to  PhUljM  ^ 
terminal  an^  122*  68',  have  been  called  suagofnUfa^  wluoh  TTa««moi>ti  lefim  to  siroon  (BawN 
U.797). 
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373.  OABPHOZJTB.   KarphoH^h  WenL,  Letites  Mm.^8t,  10,  43,  1817. 

Orthorhom'bic.  In  radiated  and  stellated  tafts,  and  groups  of  acicnlar 
etyetelfi.  Rhombic  prisms  of  111^  27',  and  68^  83',  Kenngott,  with  lateral 
odiges  trxtncated. 

±I.=5— 6-5.  G. = 2-936,  Breithaupt ;  2-9365,  Stromeyer.  Lustre  silky, 
glistening.   Color  pure  straw-yellow  to  wax-yellow.   Opaque.  Very  brittle. 

Ooin|»« — O.  ratio  for  fi,  Si  d=l  #  1  :  i,  if  the  bases  are  all  sesqaiozyd,  as  made  by  y.  Hauer; 
giving  the  ronnttla(I^SIii,  l^e)*  §i^3  fi.   Analjses:  1,  Stromejer  (UntereudL,  410);  2,  Stein- 


Si 

"7  — — ••    — 
Si 

Fe 

»e 

Ca 

fi 

HF 

1. 

2. 
3. 

36-1  rt 
37-68 
3616 

28-67 
26-47 
1974 

1916 
18-33 
20-76 

6-27 
9-87 

2-29 

0-27 
1*83 

10-78 
11*36 
10'-19 

1-47= 
Pl-74= 

=98*79  Stromeyer. 
=99*96  Steinmann. 
=100-28  Hauer. 

..,  etc — In  the  dosed  tube  gives  water,  which  reacts  acid  aud  attacks  the  glass  (fluorine^ 
B.B.'8well8  Tip  and  ftises  at  3*5  to  a  brown  glass.  With  the  fluxes  gives  reactions  for  manganese 
and  iron.    Not  decomposed  by  muriatic  add.    Decomposed  on  fbsion  with  alkaline  carbonates. 

Obs« — Occurs  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 
tin  mines  of  Sdiladcenwald.    It  was  named  by  Werner  in  allusion  to  its  color,  from  Kop^s,  straw. 

Yon  Kobell  suggests  that  the  mineral  is  altered  maroeline  (Gksdiichte  Mio.,  677). 


m.  SUBSILICATES. 

374,  AXiXtOPHANB.  Allophan  Stnmeyer,  GeL  Ans.  Gdtt,  1261,  1816.  Biemannit  BreiifLf 
Hoffin.  Min.,  iv.  b,  182,  1817.  Elhuyarit  Sackj  Schw.  J.,  Ixr.  110,  1882  (announced,  not 
named),  Jahrbi  Ifin.,  28, 1834  (mentioned,  not  described). 

Amorphous.  In  incrustations,  usualljr  thin,  with  a  mammillary  sur- 
face, and  hyalite-like ;  sometimes  stalactitic.  Occasionally  abnost  puiveru- 
Ij^nt. 

H.=3.  G.= 1-85 —1-89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimes  CTeenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal  and  shining,  to  earthy.    Very  brittle. 

Oomp.— 0.  ratio  for  £1,  Si,  :^  mostly=r3  :  2  :  6  (or  6):  %  8i+6£[or  £l  ft+6  ti. 
Analyses:  1,  Stromeyer  (IJnters.,  308);  2,  Walchner  (Schw.  J.,  xlix.  154);  3,  Guillemin  (Ann. 
Gh.  Phy&,  zliL  260);  4,  Bunsen  (Pogg.,  xcd.  53);  6,  Berthior  (Ann.  d.  M.,  lU.  ix.  498);  6-9, 
A.  B.  Northcoto  (Phil.  Mag.,  IV.  xiiL  388);  10,  Sittiman,  Jr.  (Am.  J.  Sd.,  U.  vii  417);  11,  0.  T. 
Jadcson(ib^xix.ll9): 

Oa       ti 

0-73 


1.  Qrifenthal 

2.  Gersbach 

3.  Finny,  France 

4.  ^esdorf,  JSlhxiy. 

6.  Beauvais 

0.  N.  Charlton,  ywh. 

7.  *'  subopague 

8.  •«  " 

9.  *•  mby-red 

10.  Biehmond,  Hass. 

11.  Tennessee 


§i 

21*92 
2411 
28-76 
2106 
21-90 
20-50 
19-58 
17-00 
17-05 
22*65 
19-8 


32*20 
88-76 
39-68 
30-87 
29*20 
31-34 
87-30 
39-09 
32-88 
38-77 
41-0 


41-30, 0u,C8-06,  gyps.  0-62,3Pe':ft»0-27=99-88a 

86  75,  Cu  2-83=100-95  Waldmer. 

35-74,  '•   0  95=99-83  Guillemin. 

—  40-23,  Pe  2*74,  Ca  C  2-39,  14g  C  2-06  Bun. 

—  44*20,  clay  4-7 = 1 00  Berthier. 

1-92  42-91,  te  0-31,  (5  2-73=99-71  Northcote. 

1*36  39*19,  fe  Oil,  C  2-44=99*98  Northcote. 

1-50  40-92,  fe  ir.  C  1*49=100  Northcote. 

1-34  40-31,  Pe  6  69,  C  l-82=99-99  Northoote. 

36-24,  ftg  2-83=99-49  Silliman. 

0*5  37*7,  ftg  0-2=99-2  C.  T.  Jadcson. 


490  0XT6XN  ooHPomme. 

The  coloring  matter  of  the  blue  variety  is  due  to  traoea  of  chiyBocolUi,  the  green  to  maladil^ 
•nd  that  of  the  yellowiah  and  brown  to  iron.  Allophane  oocura  at  Bichmond,  Mass.,  mixed  inb- 
mately  with  part  of  the  gibbsite  of  that  locality  (Smiman). 

Pyr.,  etc. — ^Yielda  much  water  in  the  closed  tube.  B.B.  crumbles,  but  is  inftisible.  Gires  • 
blue  cdor  with  cobalt  solution.    Gelatinizes  with  muriatic  add. 

Oba. — ^Allophane  is  regarded  as  a  result  of  the  decomposition  of  some  alaminoos  mlicati 
(Ai'ldspari  etc.);  and  it  often  occurs  incrusting  fissures  or  cavities  in  mines,  especially  those  of 
copper  and  Umonite,  and  even  in  beds  of  coal.  It  lines  cavities  in  a  kind  of  marl  at  GrafenthaL 
near  Saalfeld  in  Thuringia,  where  it  was  first  observed,  in  1809,  by  Riemann,  and  henoe  htf 
been  called  riemanniie.  Found  also  at  Schneeberg  in  Saxonj;  at  Oersbach  in  the  Schwarzwald: 
Potrow  in  Moravia,  in  a  bed  of  limonite;  Chotina  in  Bohemia,  at  a  copper  mine  in  alum  elate;  at 
Friesdorf,  near  Bonn,  in  lignite  (the  dhuyarUe,  of  a  browniih  or  honey-yellow  color,  ^th  6.= 
V^)\  Vise  in  Belgium,  in  the  carb(miferous  limestone;  at  the  Ghessy  copper  mine,  near  Lyons. 
France ;  in  the  (£alk  of  Beauvais,  France,  presenting  a  honey-yellow  color ;  at  New  Charlton. 
near  Woolwich,  in  Kent,  England,  in  old  chalk-pits,  of  amber-yellow,  ruby-red,  and  nearly  opaque 
white  colors.  In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  BichmocKl. 
Mass.,  forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittie ;  at  the  Bristol  Copper 
Mine,  Ct ;  at  Morgantown,  Berks  Co.,  Pa. ;  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  copper 
mine  of  Polk  Co.,  Tenn. 

Named  from  2XAo(,  other,  and  ^a(iru,  to  appear,  In  allusion  to  its  change  of  appearance  under  tht 
blowpipe. 

A  yellowish-white  earthy  mineral  from  Komwestheim,  between  Stuttgart  and  LQdwidBbixr& 
with  G.= 1*794  and  2-098,  consists  of  allophane  and  aluminite  in  combination,  and  has  been  caDed 
Kieael-alummUe  {SiHceous  ahminiit)  by  Groningen  and  OppeL  In  one  of  their  analyses  tbej 
obtained  (Jahresb.  1862,  892,  from  WOrtemb.  Nat  JahresheOe,  1861,  189)  Si  13*06,  3  6*04,  M 
42*69,  ign.  89*32=100'01. 

A.  CAROLATHnnB  F.  L  Sonnmachtin  (ZS.  G.  Qes.,  v.  223,  and  J.  pr.  Ck,  Iz.  268,  1863).  Amor* 
phous,  with  a  mammillary  surface,  and  approaching  allophane  in  the  ratio  of  Si  to  £1,  but  ood!- 
tains  less  water.    H.=2*5;  G.= 1*616;  color  honey«  to  wine-yellow ;  subtranslncent 

Analysis  by  Sonnenschein  gave : 

§129-62        £147-26        fi  16*10        01*33        H  0*74        0  6-96=100. 

Heated  it  affords  water,  which  is  neutral  in  its  reactions;  at  a  higher  temperature  decrepttatoi, 
the  color  darkens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  without  flame,  owing  to 
the  organic  ingredients  present. 

From  the  coal-bed  of  the  Konigin-Louisa  Mine,  at  Zabrze,  in  Upper  SilesilL 

376.  OOIXYRITB.  Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  Frdealeben,  Lempe*s  Mag- 
z.  99,  1793.  Naturiiche  Alaunerde  (fr.  Schemn^ts)  v.  ISdUd,  Min.,  170,  1794;  Kk^rr.,  Beib^ 
I.  267,  1796.    KoUyrit  KarsL,  Tab.,  30,  73,  1800 

A  clay-like  mineral,  white,  with  a  glimmering  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     G.=2-— 2'15.    II.=1— 2. 

Oomp.— £l*Sl+9d;  or  1  of  Allophane +1  of  Gibbsiter=[Sl  Si+6  d]+[Sll9[n=Silica  14*14, 
alumina  48*02,  water  37*84  Analyses:  1,  Elaproth  (Beitr.,  i  267);  2,  Berthier  (Ann.  d.  M.,  B> 
476);  8,  Kersten  (Schw.  J.,  IzL  24);  4,  J.  H.  and  G.  Gladstone  (PhiL  Mag.,  lY.  xziiL  461,  1863): 


Si 

£1 

fi 

1.  SchemnitB 

2.  Kxquerra 

3.  Saxony 

4.  Hove 

14-0 
160 
23*3 
14-49 

46*0 
44>6 

42-8 
47*44 

42*0-101  Klaproth. 

40*6=100  Berthier. 

34-7=100-8  Kersten. 

36*89,  da  0-89,  C  0*79=100  Gladstona 

In  other  specimens  Gladstone  Q,  a)  obtained  from  8  to  3  p.  a  of  silica,  indicating  a  rary'fog 
proportion  of  hydrate  of  alumina 

P3nr*,  etc. — ^Yields  water.  B.B.  infrisible.  Gives  a  blue  color  when  heated  with  cobalt  aolQ* 
tion.    Gelatinizes  with  nitric  acid.    Does  not  fall  to  pieces  in  water,  or  increase  in  weight 

Obs. — From  Esquerra  in  the  Pyrenees ;  near  Schemnitz,  Hungary ;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  color  and  teif 

soft. 

The  name  eoUyriwn  (Ko\X€piov)  was  applied  by  the  Greeks  to  the  "Samian  earth;  **  KaiitM 
ftdopted  it  because  the  description  of  this  earth  by  Diosoorides  answers  well  for  the  above  -'"'**' 


Si 

m 

1. 

22-40 

66*40 

2. 

28*63 

6300 
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8t5A.  BfLurm  Haid.  (Pogg^  Izxyiil  577,  1849)  is  a  related  substanoe.    Eiirtiiy,  wi^  U.=l*8 
2;  0.=2-674— S'Sdfi.    Aoalyses:  HatBelmann  and  Karafiat  (Fogg.,  Izxyiil  676): 

Ag        Ca         fi 

0-44        ir.        21-18,  te,  An,  alk.  «r.=100-87  HatEelmann. 
1-76      0-88       20-05=99-22  Karaflat 

The  analjaes  oorrespond  to  the  formulA  £l^  Si*+9  £[=Silica  24*39,  almnina  64*28,  ^  21'3a 
The  diUnite  is  the  gangae  of  the  diaspore  of  Schemnitz,  at  a  place  called  Dilln.  Dr.  J.  L.  Smith 
obtained  a  Teiy  different  reaiilt  for  a  similar  material  fh>m  the  same  Schemniti  locality,  as  given 
under  ^oljduib  (q.  v.);  and  it  is  probable  that  dillnito  is  a  mixture  of  diaspore  and  kadinito  or 
pholerite. 

376.  SOaROTTBBITB.    Opalin*A]lophan  SchrdUer,  Banmg.  Ztg^  It.  146,  1887.    Sohrotterit 

Giocker,  anmdr^  586,  1839.    Opal  Allophane. 

ReBembles  allophane ;  sometimea  like  gum  in  appearance. 

H.=3 — 3*5.  6.=1'95— 2*06.  Color  pale  emerald-  to  leek-green,  green- 
isli-white,  yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oomp«^0.  ratio  for  fi,  Si,  d=4 : 1 : 6;  Xl'Si'+80d;  eq[uiTa]entto8[SlSi4-6fi]+<^[aS^^f 
or  3  of  allophane  and  6  of  gibbsite.  Analyses :  1,  2,  Sohrotter  (J.  pr.  Oh.,  xL  880) ;  3,  J.  W. 
Mallet  (Am.  J.  SoL,  XL  zxtL  79) : 

Si       £1       9e       ]Q[      Ca      Cn      fi 

1.  Stjria  11-96    46-30    2*96    86-20    1*80    0*26    0-78=99*73  £Idhr6tter. 

3.         "  11-93    46-28    2*66    86*60     103     0*26     0'48=9814  Schrottor. 

8.  Alabama     (})10  63    4648     —    41*09,  Zn  0*77,  f'e,  &g  Ir.,  S  0>80=99-67  Mallei 

Pyr.,  etc« — B3.  acts  like  allophane,  but  bums  white.    Decomposed  bj  adds. 

Obs. — ^From  DoUinger  mountain,  near  Freienstein,  in  Styria,  in  neste  between  daj-Blato  and 
granular  limestone;  in  Cornwall:  at  the  Falls  of  Little  River,  on  the  Sand  Mtn.,  Cherokee  Co^ 
Alabama,  as  an  incmstation  oyer  half  an  ioch  thick  and  partly  stalactitiQ,  resembling  £^m  arabio 
when  broken,  having  H.=3*6,  and  G.=  1*974. 

SI  6 A.  Sc^BBBorrB  Vemon  (PhiL  Mag.,  II.  v.  178, 1829)  is  a  white  clayey  substence,  allied  to 
schrutterite  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polished  by  the  nail;  H.=2'0;  G.= 1*486?  Composition,  according  to  an  imperfect  analysis  by 
Vernon  (1.  c.\  Si  10*60,  &  42*60,  l^e  0-26,  £[  46*76.  In  a  second,  equally  imperfect,  he  obtained 
§i  7*90,  M  42*76,  ti  48*66,  f  e  0*80=100.  Does  not  fall  to  pieces  in  water,  but  increases  in 
weight  It  fins  the  veinings  of  a  sandstone,  which  is  much  marked  with  oo^d  of  iron,  or  of  ite 
■eptaria,  on  the  coast  of  Scarborough,  Yorkshire,  Eng^d. 


n.   ZEOLITE  SECTION. 


ABBANGEMENT    OF    THE    SPECIES. 


^  ME80TYPE  OBOIJP.  Anisometric;  angle /A /near  90"* ;  deaTtge  parallel  to  Z  CryBtalliii^ 
turns  often  adeolar,  or  long  fibrous  and  radiating ;  thomsonite  sometimes  in  short  nearly  reo 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  less  pearly  and  mors 
fi^asij  Bur&oe  than  in  stillrite. 

&  8  Si  d         ^  Si  d 
877.  THOXSOims  1    8    4    2i  lit  (f  0a+ifra),S],2Si,2i£[ 

378.  KATBOLira  18    6    2  1    H    4  i)        :ff a,  j^  8  Si,  2  £[ 


42S  OXT6SN  OOHPOUSDB. 

&  fi  Si  fi[       lEffi  Si  & 

879.  SoOLMini  1    S    6    3  1     H    f(f)        Ca,£l,8Si,Sfi 

880.  ELULGira  18    6    3  1    H    f  (f )       (}Ca+iMS],3Si,tft 

881.  Mnoun  18    6    8  1    U    f  (})       (t(k+^$a),£l,8Sip8fi 

n.  LEYYinTB   GBOUP.    HezagooaL    SaBszIOQ'  noaxlj. 

883.  UYmn  13    6    4  1    li    1  (i)       (C]a,]Sra»&)b^<&t^A 

m.  ANALOITE  OBOUP.    Isometrio^  or  else  orthorhombio  with  lAl=:l20\     0.  ntio  &i 
^  fi^  Si=l:  3 :8,  or  1: 3: 9.    Never  flbrona  or  aoioolar. 


883.  AsALom 

13    8    2 

1     2      i 

^a,;(l,4Si,2fi 

884.  EuDSOPHnn 

13    8    2 

1    2      i 

£ra,M4Si,2£[ 

888.  TAuiAsnm 

18    9    9 

1     2i2i 

(iCa+iMXl.^8l,9fi 

886.  Chabazitb 

1 

3 

8 

6 

1 

2 

H 

887.  GuBUNUB 

1 

8 

8 

6 

1 

2 

H 

388.  HraSOHEUTB 

1 

3 

8 

6 

1 

2 

H 

rV.  CHABAZITE  OBOUP.     Hexagonal,  or  else  orthorhombio  with  /A  7=120*.  0.  ratio  fii 
Ik,  ^  Sisi :  3 :  8^  or  1 : 8 : 9.    Kever  fibrous  or  adoolar.    Not  pearly  foliated. 

(tCa+i(Sa,ft)),Xi,48i,6fl 
(iCa+t(Sa,i)),il.4ft,6fl 
(fira+i4XXl,48i.5fi 

V.  PKTTiTiTPSITE  OBOUP.    Orthorhombic ;  /A  /  near  90*.    Often  in  cradform  twins;  nem 
fibrous  or  adcular.    Hot  pearlj  foliated. 

889.  PHnUFSm  18    8    6  1    2     11  (iCa+i&XS],45i,6A 

VL  HABMOTOME  OBOUP.    Orthorhombic;  /A/=124*~125%    Often  in  crudform  twins; 
never  fibrous  or  adcular.    Lustre  vitreous. 

890.  Habkoioiib  1    8  10    6  1    2iH(i)        Ba,Sl,5Si,6£[ 

Vn.  HYPOSTILBITE  OBOUP.    Like  the  mesotypes  in  adcular  and  fibrous  oijstalliaatiooBttd 
absence  of  pearly  deavage.    0.  ratio  for  ft,  S^  Si=l :  3 :  9. 

391.  Htknrilbitb  13    9    6  1    2iU(i)        (iCa+}fra),Sl,4i§i+6fi 

VIIL  8TILBITE  OBOUP.    Orthorhombic  or  monodinic^  with  an  easj  pearly  diagonal  or  hud 
deavage.    0.  ratio  for  fi«  fi,  &=1 :8  :  12. 

392.  SnLBiTB  1    3  12    6  1    8    H  (i)        0a,Sl,6§i,6£[ 

893.  EFiBiiLBns  1  8  12    6  1    8    U  (|)  (}Ca4-i^a)^£],6Si,ftfi 

394.  Hotlakditb  1  3  12    6  13    U  (|)  Ca»  Si,  6  Si,  5  fi[ 

396.  Bbbwbtbbct  1  8  12    6  1    8    lid)  (|dr+i&aXSl,6Si, 6ft 

896.  UOEDKHITS  1  3  18    6  1    4i  H  (t0a+i]^a),£l,9Si.6ft 

4fgMfultK.-^97.  auunxB.    898.  SABPAOHim 
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In  the  preoediDg  table  the  constitnents  of  the  species  are  stated  without  the  arrangement  of 
them  ioto  formulas.  The  resemblance  to  the  Feldspar  group  in  oxjgen  ratio  seems,  at  first 
iliought,  to  implj  resemblance  at  least  in  scheme  of  composition.  But  it  has  been  obseryed  (p. 
394}  that  mstead  of  unity  ol'  crystalline  fxMrm  and  physical  characters,  as  in  the  Feldspar 
e^roup,  there  is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  holds 
ihroug^h  the  feldspars ;  but  none  exists,  or  could  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
diverg^noe  from  the  feldspars ;  and  it  is  therefore  probable  that  this  water  is  in  part,  at  least, 
basic  This  being  so,  they  may  pertain  to  the  two  divisions  of  UnisUicates  and  Bisilicates.  In 
the  following^  table  they  are  arranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  refereooe  of  them. 

The  species  of  the  Meso^ype  and  Levynite  groups  are  made  TJnlsilioates,  because  they  have  not 
silica  enough  for  the  bisilicate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  8flica=l+ 
3  :  4=1  :  I,  or  that  of  a  true  Unisih'cate;  and  natrolite,  if  the  water  be  basic,  is  also  unisilicate. 
Farther,  the  close  isomorphism  of  the  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  all  unisilicate. 

The  species  of  the  remaining  groups  have  silica  enough  for  Bisilicates,  and  are  so  arranged  in 

the  following  table.    Yet  those  of  the  groups  3  to  6  have  water  enough  for  Unisilicates,  if  this 

water  be  mainly  basia    Thus  chabazite  and  gmelinite  have  a  unisilicate  ratio,  if  two-thirds  of  the 

water  is  basic ;  and  herschelite  and  phillipsite,  if  four-fifths.    But  the  facility  with  which  part  of 

the  water  in  these  species  escapes  is  evidence  that  a  considerable  part  of  it,  at  least,  is  not  basic. 

Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.    For 

other  similar  facts,  see  under  the  species  beyond.    It  is,  therefore,  not  at  all  probable  that  enough 

water  is  basic  to  make  the  species  unisilicate.    In  the  preceding  table,  the  fraction  written  after 

the  oolumn  of  ^  indioateB  the  proportion  of  water  which  is  made  basic  in  the  formulas  which 

here  follow : 


1.  UNISHiIOATB. 


1.  Thomsonite  (i(f  Ca+l]^a)'+f  Sl)*§i"+3i£[ 

KatroUte  (i(|£[+i^a)"+i  &)'§!" 

Boolecite  (i(f^+iOa)'+i^)'Si'+fi 

Mesolite  (i(|£[+}Ca+i]^a)>+i^fSi'+]Q[ 


EDagiie 
S.  Lavynite 


(i(|S+fOa+i*e)»+iafcl)»Si>+fl 


Si  I  ^4 1  tt  aea+i  Na,)H-f /?Al),+liaq 
Si|e4|(i(|H,+iNa.)4-i/?Al), 
Si|^*lttttH,  +  i6a)+i/?Al),+iaq 

Si|e«|(i(fH,+i(ea,NaO)+i/?Al),+ 

iaq 


(ittA+i(Ca,]Sra,t))"+iXl)«Si»+afiSi|e4|tt(*H,-Hl(B„ft))+i^Al),+ 

faq 


2.  BISILIOATE. 


8.  Analdte 
Eudnophite 
Fsiqafiite 

1  Chabazite 
Qmelinlte 
HMschelite 

fi.  Fhimpeite 

^  Hanaotome 

7.  HypottUbite 


(iSa»+fil)fli»+lifi 
(i^a"+fXl)8i»+Hfl 
(ifi+f  (Oa,  ]SFa))»-Hi*l)Si»H-nfl 

(itt  6aH-t]Sra)«-hf  XI)  8i"+Hfl 
a  (i  Ca+i  ]^a)' + i  XI)  Si'+4i  & 
(i<fSa4-it)»+iil)8i"+Hfi 

(i(»Oa+i  fi^'-ht  xi)  fli»-h3f  a 

(1  (ifi+iBa)"+f  Xl)  8i'+2|  fi 
(i(ifi+f  (Oa,  ]Sra))«+|Xl)8i»+ Sitt 


«.  Stilbite         {ittfi+iOft)'+iXl)8i«+2fi 


Bie|et|aKa,+|/9^1)+iaq 
Si  e  I  e,  I  (iNa, + f  /?Al)+i  aq 
fiie|e,|(iH,+f(6a,Na,))+fa!ti)+naq 

Si  e  I  e,  I  tt  (6a,  Na.)+i  0M)+  H  aq 
Si  e  I  e,  I  (J(J6a-j-f  Na,)-hf  ^Al)+ liaq 
Siei  e,  I  (ittNa,+iKO-h*/?Al)-hliaq 

SJ  e  I  e,  I  (J  (»  6a+4  K,)+t  SM)-h  li  fl 

Sie|e>|(»(lH.+ifia)-fJ/?Al)+taq 

Sie  I  e,  I  (i(iH,+»(6a,  Na,))+»^A1)+ 

Sie|e,|(i(fH,+iea)+i/?Al)-h|aq 


424  OXYGEN   COMPOUNDS. 

Bpiatabite      (i(|fi+i(0a,]5ra))«+iXl)fli"+lifi  SiO|e,|(i(f H,+i«,E,)4-i ^AI)  +ti^ 
Heulandite     (W  fl  +  i  Oa)" + i  atl)  §i"+ li  fl  «  O  |  O.  |  (i  (f  H,+i  6a)+ii?Al)— i  aq 

BrewBterlte    (i(|fi[+i(Ba,gr))'+i^)Si'+li]Q[  6ie|e,|(i(f  H,+i(BsSr))-f-i^^3^-r 

9.  Mordenite      (»(ffl+t(Ca,S'a))«f  iXyS'+jfi   fiie|e,|(f  (tH,+i(6a,NaJ)-hi^:A0+ 

The  term  seolite  was  first  used  bj  Cronstedt  in  1*756  (TransactionB  of  the  Swedish  Acad&mj, 
ToL  xviii.),  for  oertain  minerals  that  ftised  with  much  intumesoenoe ;  the  word  being  derived  froa 
<^hi,  to  boilj  and  X(0of,  stone.  Before  the  close  of  the  century  five  subdivisions  had  been  reoo^n^d 
bj  Werner  and  the  mineralogists  of  his  school:  (1)  Mehlzeolilh  (mealy  zeolite);  (2)  Fharigir 
teoliOi  or  lUserzeolith  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modem  mesotjpe 
(or  uatrolite.  scolecite,  mesolite,  and  thomsonite) ;  (3)  StraMiger  zeolUh  or  StrMteolHh  (radlat«^ 
zeolite),  now  stilbite ;  (4)  BlaUriger  zeoUih  or  BluUerzeolith  (foliated  zeoUteX  now  heulandite  and 
apophyllite ;  (5)  WurfslsieoUih  (cubic  zeolite^  now  chabazite  and  analcite.  Moreover,  Kretastentf 
later  <»Iled  barmotome,  and  Ftehnite  were  regarded  as  distinct  species ;  and  so  also  Lapis  Jjoxur  \ 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  1801  Haiiy  gave  the  name  ol  Mtsoiypt^  or  ZeolUe  proper,  to  the  varieties  included  under  the 
first  two  of  the  above  subdivisions,  together  with  apophylUte ;  and  took  a  second  backward  step^ 
which  he  never  retraced,  iu  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  StUbUe,    At  the  same  time  he  rightly  removed  AnaleiTne  from  the  old  Cubic  zeolite. 

In  1803  natroUte  was  separated  from  mesotype  by  Klaproth,  and  hence  his  name  should  stand 
for  the  species  so  designated.  In  1813  Scolecite,  and  in  1816  Mesolite^  were  separated  by  Fncha 
and  Gehlen ;  and  in  lb20  Thomsonite  by  Brooke.  Haiiy 's  name  mesotype  is  at  present  restricted 
or  should  be,  to  a  generic  use  to  include  the  group  of  zeolites,  vi&,  natrolite,  scolecite,  meeolite. 
and  the  related  species. 


377.  THOMSONim.  Mesotype  pt  if.,  Tr.,  1801.  Thomsonite  (fr.  Scotland)  Brooke,  Ann. 
PhiL,  xvl  193,  1820.  Comptonite  (fr.  Somma)  Brewster,  Ed.  Pha  J.,  iv.  131,  1821.  Meaok 
BersL,  Ed.  PhiL  J.,  viL  6,  1822.  TriploWas  Breiih,,  Char.,  1882.  ChalUite  T,  Thomson,  Wil, 
I  324,  1836.  Sooulerite  R  B.  Thomson,  PhiL  Mag.,  IIL  xviL  408,  1840.  Ozarkite  (fir.  Arkan- 
sas) Shep.,  Am.  J.  Sd,  II  u.  251,  1846.  Karphostilbit  v.  WcUL,  Vulk.  Gest,  272,  1853.  Faroe- 
lite  (=Mesole)  Heddle,  PhU.  Mag,  IT.  ziii  50,  1857,  zv.  28,  1858. 

Orthorhombic.    /A  7=90^  40' ;  0  A  l-i=144°  9' :  a ;  J  :  c=0-7225  : 1 : 
1'0117.      Observed  planes,   as  in  the    annexed  figure,  with  also  a  very 

low  macrodome,  nearly  coincident  with  Oy  having  the 
summit  angle  177^  35,  Naumann.  0  A  2-t=125%  m  A  7 
=134°  40.  Cleavage:  i-l  easily  obtained;  it  less  so; 
0  in  traces.  Twins  :  cruciform,  having  the  vertical 
axis  in  common,  and  i-i  of  one  part  coincident  with 
i4  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structiu^ 
radiated ;  in  radiated  spherical  concretions ;  also  amor- 
phous and  compact. 

H.=5— 5-5.  G.=2-3— 2-4-  2-35— 2-38,  fr.  Seeberg, 
Zippe ;  2-357,  fr.  Hauenstein,  Ramm.  Vitreous,  more  or 
less  pearly.  Snow- wiiite ;  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent— translucent.  Fracture  uneven.  Brittle,  Pyroelectric.  Double 
refraction  weak ;  optic-axial  plane  parallel  to  0 ;  bisectrix  positive,  nonnaJ 
to  irl ;  divergence  82° — 82J°  for  red  rays,  from  Dumbarton ;  DescL 
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Var^— 1.  Ordinary,  (a)  In  regular  ciystals,  usoollj  more  or  less  rectangular  in  outlize.  (f) 
in  Blender  prisms,  often  vesicular  to  radiated,  (e)  Radiated  fibrous,  (d)  ^berioal  ooncretions, 
oonsisting  of  radiated  fibres  or  slender  ciTStals.  (e)  Massive^  granular  to  impalpable,  and  white 
to  reddish-brown. 

2.  Meaole  {IhroeUU  of  Heddle),  the  original  from  Faroe,  occurs  in  spherical  concretions,  oon^ 
sisting  of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127*  20',  which  is  within  8'  of  the  corresponding  angle  in  thorosou- 
ite ;  and  Deedoizeaux  regards  the  two  as  optically  identical  It  occurs  with  mesolito  and  ap(^ 
pliyUite,  and  probably  owes  its  slight  excess  of  silica  to  mixture  with  the  former  of  Uiese  minerals, 
or  else  with  free  silica.    Mesole  was  long  since  referred  to  thomsonite  by  Haidinger. 

ScotUeriie  IL  D.  Thomson,  from  Port  Rush,  Antrim,  is  mesole  in  structure.  It  has,  Dr.  Thom* 
son  obserrea,  **the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  & 
D.  Thomson)  rather  less  alumina,  and  6^  p.  c  of  soda.    The  analysis  has  not  been  pubhshed. 

S.  ChaliUte  Thomson,  is  a  compact  variety,  of  a  reddish-brown  color,  from  the  Donegore  Mts., 
Antrim.  Thomson  described  it  in  his  Mineralogy  (i.  324)  as  haviug  G-  =2*252,  and  as  containing 
9  p.  a  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  PhiL  Mag.  for  1840 
(xvlL  408),  he  describes  apparently  the  same  brown  "uncrystallised"  mineral  as  having  G.=2'29, 
with  "  the  same  constitution  as  the  Kilpatrick  thomsonite,  according  to  an  analysis  by  R.  D. 
fhomson  " — an  analysis  not  published.  He  gives  the  locality,  Ballimony,  Antrim.  Yon  Hauer 
analyzed  the  chalilite,  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Greg  Jn  Lett> 
dom  observe  (Min.,  160)  that  the  aeotUerUe  graduates  into  the  compact  chalilite.  In  view  of  the 
facta,  it  can  hardly  be  doubted  that  it  is  impure  thomsonite. 

Oiarkile  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact) 
and  of  a  white  color,  with  G.=2*24. 

Comp^-O.  ratio  for  ^ S,  Si,  1^=1 :  3  :  4  :  2i;  corresponding  to  2 Si,  ^1, (} Ca+i^a),  2i£[= 
Silica  36-9,  alumina  31-6,  lime  12*9,  soda  4*8,  water  18'8=100.  Analyses:  1,  Berzelius  (Jahresb., 
iL  96);  2,  Ranmielsberg  (J.  pr.  Ch.,  Ux.  849);  3,  Retzius  (Jahresb.,  iv.  164);  4,  Zippe  (Verb. 
Ges.  Mus.  Bdhm.,  v.  39.  1836);  5,  6,  Rammelsberg  (Pogg.,  xlvi  288);  7,  Melly  (Bib.  Univ.,  N. 
8.,  XV.  193);  8,  Rammelsberg  (J.  pr.  C?h.,  Ux.  348);  9,  10,  Smith  &  Brush  (Am.  J.  Scl,  IL  xvi 
50);  11,  12,  Walterehausen  (Vulk.  Qeat,  272,  277): 


Si        £l        Ca       iSfa      &       £[ 


1.  Kilpatrick 

2.  Dumbarton 
8.  Faroe 

4.  Seeberg,  OompL 
6. 
6. 


li 


It 


u 


it 


7.  Elbogen 

8.  Hauenstein 

9.  Ozarkiie 

10.  " 

11.  CkurphostHbiie 

12.  Clydopean  L 


88*30 
38-09 
39-20 
38-25 
38-73 
88-77 
37  00 
89-63 
36-85 
87-08 
39-28 
39-86 


30-70 

81-62 

80-05 

32-00 

80-84 

31-92 

81-07 

31-25 

29-42 

31-13* 

29-60 

31-45 


13-54 
12-60 
10-58 
11-96 
13*43 
n-96 
12-60 
7-27 
13-95 
13-97 
12-38 
13*83 


4-58      

4-62      

8-11 

6-58 

3-85     0*54 

4*54 

6-26      

8-03      

8-91      

8-72      

4-09     0*38 
5*30     100 


13-10=100'17  Benselius. 
13-40=100-20  Rammelsberg. 
13-40,  Fe  0-5=101-84  Retsius 
11-50  =  100-24  Zippe. 
13*10=100-49  Rammelsberg. 
12*81=100  Ramm.    G.=2-37. 
12*24=99-16  MeUy. 
18  30=99-48  Ramm.     G.=2-357. 
13-80,  Fe  1-55=99-48  a  &  B. 
13-80=99-70  Smith  t  Brush. 
18-28,  MgO-13,  J?e  1*49=100-48  W. 
11*89=102*38  Walterahausen. 


*  With  Mine  f^*0'. 


The  following  are  analyses  of  Msaole:  1,  Berzelius  (Jahresb.,  nl  147);  2,  8,  Hisinger  (ib.,  v. 
n,  XX.  214);  4,  Thomson  (Ed.  N.  PhiL  J..  ~-    '°'*^-  «  "   ^-^^^-  n  ^x.  o  -  ir^v^n  /t  •.. 
Gh.,  xcviiL  185);  9,  How  (Ed.  N.  PhiL  J.,  IL 


217,  XX.  214);  4,  Thomson  (Ed.  N.  PhiL  J..  xviL  186);  6-7,  Heddle  (La);  8,  v.  Kobell  (J.  pr. 
^  i  viii  207,  1858);  10,  O.  C.  Marah  (jMriv.  oontrib.): 


Si        ^        Ca       f^a        ^ 


1.  ¥u6e 

2.  Annaklef 
8. 


(1 


4.  Bombay 

5.  Storr 

6.  Pcrtree 
t.  trig 

&  Iceland 
9.  B.  ofFundy 
10.  a  Blomidon 


42-60 
42-17 
41*62 
42-70 
41*32 
41-20 
48-17 
41-00 
41-26 
41*64 


28-00 
27-00 
26*80 
27*50 
28-44 
30-00 
29-80 
SI -66 
29-60 
80-52 


11*43 

900 

8-07 

7*61 

11*54 

11-40 

9*82 

10-73 

11-71 

9-21 


5-63 
10-19 
10*80 
7*00 
6-77 
4-38 
5-33 
4-50 
6*29 
4*95 


12-70: 
11-79= 
11-79: 
14*71: 
13-26: 
13*20: 
12-40: 
1211  = 
12*73= 
18-11, 


=100-86  Berzelius. 

=10o-15  HisiDger. 

=98*99  Hisinger. 

=99-52  Thomson. 

=  100*33  Heddle. 

=100*18  Heddle. 

=100-02  Heddle. 

=  100-00  KobelL    G.=:2-17. 

=100*69  How. 

i.  0*44=99-87  Marsh. 


0.  rstio^  according  to  Berzelius,  1  : 
%  ^  8,  and  this  varies  but  Uttie  firom 


3:5:}.     1  :  8  :  4^  :  2i  corresponds  better  with 
the  composition  of  thomsonite. 


ana.  fl^ 


^26  OXTOEN  ooMPOuime. 

Dr.  Thomson  finmd  for  bis  chalOiiA  (L  c-X  S\  86-66,  Si  26*20,  Pe  9-28,  Ca  lO'SS,  A«  2<1  ^ 
16'66z=  101-70.  Yoa  Hauer  obtained  (Jahrb.  G.  Beioha^  1868)  Si  88-66|  £l  27-71,  Fe  ir^  i^  i^ 
Oa  12-01,  H  14-82. 

The  Hauenstein  mineral  (formerly  called  mesoliie  of  Hauenstein)  oocurs  mixed  with  natn^ 
and  Uiia  aooounta  for  tbe  resulta  of  Freiesmuth'a  analysia  (Scihw.  J.,  xx7.  426),  which  di& 
widely  firom  BammeUberg'a  later  results  (auaL  8). 

^yr^  etc.— Tbe  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  acoording  t: 
Damour ;  after  two  hours  at  280""  C.  it  loses  6*1  p.  c,  and  very  slowly  regains  the  water  lo^t  c 
the  open  air,  the  loss  being  reduced  to  1*5  p.  a  after  forty  hours.  At  a  red  heat  the  loao  is  1^'« 
p.  a,  and  the  mineral  becomes  fused  to  a  white  enameL  B.B.  fusea  with  intumesoenoe  at  2  to  i 
white  enameL    Gelatinizes  with  muriatic  add. 

Obs.— Found  in  cavitiea  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorphic  mi& 
with  elsolite. 

Thomsonite  occurs  near  Kilpatrick,  and  at  Kilmalcolm  and  Port  Glasgow,  Scotland,  in  amjpiv 
loid;  in  the  lavas  of  Somma  {camptanUe) ;  in  basalt  at  the  Pflasterkaute  in  Saxe  Weimar ;  at  :^^^ 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone;  io  the  Cyclopean  iaianda,  Sid'j. 
with  analcite  and  phillipsite;  in  Faroe;  in  phonolice  at  Hauenstein;  in  Hungary,  near  Sch^  - 
nitz;  the  Tyrol,  at  Theiss;  atMonaoni,  Fassa ;  in  8traw*yeUow  needles  (oarpkatUlbUe)  at  the  Berc- 
flord,  looJand,  G.=2'362. 

liong,  slender,  prismatic  crystallizationB,  of  a  grayiah-white  oolor,  are  obtained  at  Peters  Pait 
JSloYtL  Scotia,  where  it  is  associated  with  apophyllite,  mesotype,  laumontite,  and  other  trap  icat 
erals ;  fibrous  radiated  and  amorphous  (omrkUe)  at  Magnet  Oove,  in  the  Ozark  Mts.,  Arkansaa  to 
cavities  in  elseolite  (from  the  alteration  of  whic^  it  baa  apparently  resulted),  with  slender  phaisi 
of  apatite. 

Moaole  is  from  the  cave  of  Kalsoe,  island  of  Faroe ;  Disco  L,  Greenland ;  Annaklo!^  Sweden ;  i 
§nr  miles  west  of  C.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft  George. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahresb.  Gea  Hannover,  Jahrb.  Mlu.  1866,  479. 

PUJBOTHOMSONITB  Mtneghim  di  Bechi  (Am.  J.  Sd,  IL  xiv.  68,  1852).  lake  thomsonite  is 
Jbnn,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  aa  a  result  d 
alteration.  Occurs  in  radiated  masaes,  laminated  in  stnicture,  and  cleaving  with  equal  esjr 
parallel  to  two  sides  of  a  rectangular  prism;  H.=5;  G.=2'278;  lustre  pearly;  white;  tnos- 
parent  in  small  fragments ;  very  fragile. 

COMP.— (Ca,  jLg)' gi+  2i  ^Ei+H fl, Bechi  Analysis :  Si 40-36, Xl 81  -26,  Ag 626, Ca  10-f^. 
ffa,  &  0-29,  fi  10-79=99-04.  B.B.  Aises  to  a  white  enamel,  with  intumescence.  Dissolves  in  cold 
acids  and  gelatinizes.  Occurs  with  caporoianite  in  the  gabbro  rosso  of  Tuscany.  The  nAme- 
from  vicptff,  biUeTf  and  thomsonite.  alludes  to  the  magnesia  present 


378.  NATROUm.  Zeolit  pt,  Zeolites  crystallisatus,  prismaticus,  capiUaris  (fr.  Gustafsberg, 
OronsL,  Min.,  102,  1768 ;  Z.  albus  flbrosus,  oapillaris,  eta  (fr.  Iceland  and  Gnstafsb.),  9.  Bcmi, 
Lithoph,  46,  1772;  de  ZmU,  C;rist,*1772,  1783.  Mehl-ZeoUth,  Faariger^Z.,  WenL,  Ueb.  Cronsi, 
243,  1780;  Faseizeolith,  Nadekeolith,  TTdrn.  Mealy  Zeolite,  Fibrous  ZeoUte,  Needle  ZeoUte. 
ZeoUte,  Mesotype,  pt,  £,  Tr.,  iii  1801.  KatroUth  (fr.  Hogan)  XZopr.,  N.  Schriit  Kat  G€& 
Fr.  Berlin,  iv.  243,  1803,  Beltr.,  v.  44,  1810.  Hoganit  £U&.,  Schrtft,  ib^  395.  NatroUte  £. 
Oours  de  Min.,  1804,  Lucas  TabL,  L  338,  1806.    Natron-Mesotype.    Soda-Mesotype. 

Kiokalith  (Grocalite)  (fr.  Felvatisa)  Estner,  Min.,  iL,  pt  2,  669,  1797.  Bergmannit  (fr.  Frieder* 
ickavam)  Sckumaeher,  Veiz.  dan.  Foss.,  46,  1801.  Spreustein  Wem.,  1811,  Hoi&a  Min..  ilb 
303,  1812.  BadioUih  Eamark,  Hunefeld,  Schw.  J.,  liL  361,  1828.  Brevidt  (fr.  Brevig)  r. 
Strom,  Jahresb.,  xiv.  1884.  Lehuntite  TJumaon,  Min.,  I  338,  1886.  Eisen-Natrolith  C.  Berge- 
maim,  Pogg.,  Izrriv.  491,  1861 ;  Iron-NatroUte.  !:$avite  Meneghini,  Am.  J.  Sd.,  IL  ziv.  64  ISdl 
Galaktit  Eaid.,  Kenng.  Ber.  Ak.  Wien,  xiL  290,  1864,  zvi.  167,  1856.  Fargite  JERxU^  Fhil 
Mag.,  IV.  adiL  60^  1867.    Palaao-Natrolith  Sekmnr,  Pogg.,  oviiL  416,  1869. 

Orthorhombic.  I A  7=91%  0  A  l-t=144^  28' ;  a:h:  c=0-35825  : 1 : 
1-0176.  Observed  planes:  prismatic,  /,  i-t;  octahedral,  1,  1-^  (fl?),  34 
(between  1  and  i-t).  /A5-i=134°  30',  1  A  1,  ov.  aj,=U3°  20',  adj.= 
142°  40'  /A  1=116°  40',  aAa=146°  28',  1  A  3-5=153°  30'.  Crystals 
Qsnallj  slender,  often  acicalar ;  frequently  interlacing,  divergent,  or  stel- 
late.    Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.=5— 5-6.      G.=2-17— 2-25;    2-249,    Bei^n    Hill,  »« 

Brush.  Xjnstra  vitreous,  sometimes  inclining  to  pcarlj, 
especially  in  fibrous  varietiGs.  Color  white,  or  colorless ; 
also  grayish,  jellowisli,  reddish  to  red.  Streak  imcolored. 
Transparent — translnceut.  Double  refraction  weak  ;  op- 
tic-axial plane  i< ;  biBectrix  positive,  parallel  to  edge 
1 1 1\  axial  divergence  94° — 96°,  red  rays,  for  Auvei^e 
crystals;   95"  12' Tor  brevioite;  DescL 

Oomp. — O.  taUo  for  A,  5,  fli,  tt=1  :  3;  S;  S;  ooireBponding  to  sSi, 
£), ffa, 3 a:=6ilHia  47%  alumina  27-0,  gods  163,  water  9-5=  100. 

Vtuc. — 1.    OnJMor^    Commooly  oiUiar  (a)  m  gronpB  of  aleader  col(^leM 
priBDiB,  otlea  Bdoulor.  with  /A/=9t°,  Hnid.,  91    !J0',  Q-.  Rose,  and  1At  = 
143°  ao',  Haid,  IW  40',  G.  R,  143'  33',  Pbfflipi;  or  (6)  in  flbrouB  diTargent 
or  radioed  maaseg,  TitreouB  in  lustre,  or  but  sUghtly  pearly  (these  radiated  RHmi  olten  reKin- 
ble  thoae  of  thonwaniCe  and  pectolite) ;  otbin  bIao  (c)  aolid  amf  gdulei,  luusUj  radiated  Abroiis, 
and  somewhat  silk;  in  Itutre  witbin ;  and  (d)  nielj  compact  masaiTe. 

Golocttfa  is  ordinary  nacrolite,  oocarring  in  colorlBSB  acicular  orygtallizationB  in  sonlliera  Scot- 
land, institnted  as  a  species  on  an  erroneaua  analysis.  FargOe  is  s  red  natrolite  from  G-lsn  Fsth 
(snaL  24).  containing,  like  gi^tite.  about  4  p.  d  of  lime. 

BergmatmOt  ( =  (proulnn,  frreuicite,  roAMiU,  p<Uao-nairolile)  is  natrolite  from  the  lirton-ayenita 
of  eonthem  Noriray,  near  Brevig,  on  the  Langesundflord,  occurring  fibrous,  msaslve,  snd  in  loog 
prismatio  oystallixations,  and  from  white  to  red  in  color.  /A  1=91",  Q.  Bose;  90°  64',  Eenn- 
gotl;  and  1  A  1  =  112"  &6',  G.  Boee,  143°  28',  Kenngott;  and  1  A  1,  aide,  =143'  4B',  Kenng.  The 
reddish  varietieB  are  impure  from  miiturs  with  disseminated  diaapore,  as  shown  by  Scheerer,  and 
hence  the  Tsriations  from  uutrolite  in  composition.  The  radiolite  is  iu  radiated  maaaes,  and  oom- 
paiA  tlbiouB  nodules,  of  a  grayish  color,  from  Bdceflord,  having  G'.=2'27S~1'286.  Xheae  miner- 
als result  from  the  altsralioti  of  elteolite,  cancriDite,  and  ollgodase,  according  to  Blam  and  Sue- 
mann  A  ^AanL  The  plaues  3-3  occur  on  brevidte  (&  Bose).  Crocatile,  from  the  Uial,  is  a  red 
leobte,  identical  with  tht  becgmannite  ot  Lsurrig ;  occurs  in  small  amygdules,  and  ia  fibroua 


Sairiie,  aocordiog  to  Bella's  crystailographic  and  other  obterrations  (N.  Oimentov  1S9S),  is  noth- 
ing bni  natrolite,  occurring  in  sJendcr  colorless  priama  of  the  same  angles.  Sella  found/AJ'= 
91  ,  /a  4=I1h°  3S',  i  A.J,  macr^^Ua"  IK'.  It  oomes  f»m  a  sorpentioe  rock  at  Mt.  Oaporci- 
ano,  Italy,  and  specimena  are  ordinarily  not  purs  from  serpentine.  Menegliini  states  that  H.= 
3'b  and  0.=:i-46.    See  for  compoaitjon  below. 

3.  Inm-nxitrolile  (Eisenoatrolith  Bargm.)  U  s  dark  green  opaque  rariety,  either  crystalline  or 
•morpbous,  m  which  a  fourth  of  the  alumina  is  leplaoed  by  sesquiozyd  of  iioa  (anal  30);  it  hM 
H.=&;  0.=!-3S3.    Oocura  with  the  Brevig  brevidte. 

Analyaea:  1,  Klaproth  (Beitr.,  T.  44);  2,  Fucha  (Schw.  J.,  viU.  353,  xviiL  B);  3,  Riegd  ( Jhrli. 
Phann.,ziiL)i  ■4.6,  FuchsO-o.);  B,  Thomson  (Min^  L  817);  7,  t.  Kobell ( J.  pr.  Ol,  TiiL  7);  8,a  G. 
Qmslin  (Fogg,,  IzziL  811)1  9,  10,  ScheererfPogg.,  Izr.  376);  11,  Siereking,  12,  Sobearer(Pogg., 
cviiL  433):  13,  Schoerer  (Fogg.,  Ixr.  276);  14,  Soudan  (Po^.,  zzziiL  112);  L5,  16,  Eurte  (». 
Boee'a  Min.  Sytt.  1852.  96);  11,  Uichaslson  ((ETr.  Ak.  Stockholm,  1862,  005);  18,  HUsiweti 
(Kenng.  Debers.,  1868,72);  19,  Vatonne  (Ana.  d.  IL,  V.  siL  684);  20,  v. Hauer  (Ber.  Ak.  Wien, 
Kii-  290);  21-37,  Heddle  (PbiL  Mag.,  IV.  zi.  273);  28,  Brush  (Am.  J.  Sd..  IL  zxzi.  305);  29, 
CL  A.  Joy  (Ann.  Lyo.  S.  Y.,  viiL  122) ;  30,  0.  Bergemann  (L  a);  31,  K.  D.  Thomson  {Thomson's 
Via.,  1.  338);  33-34,  a  a  Uaiah  (priv.  oontrib.): 

Si        £1  Pe  Oa  ^a  £  a 

L  Htan  4800  2*-29  116    1860    9-00 = 99-50 Klaprolh. 

1      "  47-31  3660  1'3B    16'ia    8-88=99  16  Fuchs. 

5.  "  48-OS  25-Bi>  210    15*JB    .  9-Oa=10O-7O  Kegel 

*•  ^mwfa^erytL  47-16  25  88  lfl-21    9-31=99']tlFuchs. 

*■  Tyrol,  ;ar«a  48-63  24-82  0-21 16-89    8*0=98-95  Fucbs. 

6,  Aatriin,(rT^  47-66     a642     068      1-40     14-93     10'44=l01-33  Thomson. 

J.  OreenLind,  jn*B*M  4fl-94     27'00 1-80     14-70    9-60  =  100-04  KobelL 

8,  Laurvig,  ^olroUa  48-eB  36'31 16-00  D-3E  9-Ga  =  luO-96  Omelin. 

B'  Btrgmaimat,  r«d  47-97  2«t'66  0-73     0-63  14-01  Ir.  9-77  =  99'SS  Scheerer. 

10-           «           wUk  48-12  26-90  013     069  14-23  tr.  10-48=100-7  Scheerer. 

II.  Brevig, fivTn.,  wUb  41-16  2613  0'G3     0-63  16-60  ->—  941=99-42  Sieveking. 

a.      -        "       rti  44-60  SO-06  6  98     083  18-63    9-98 =99-81  Schoerer. 
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ft 

£1 

Fe 

Ca 

JTa 

a 

IS.  BiLliotiU 

48-38 

26-42 

0*24 

0*44 

18-87 

1-64 

14.  Brevig,  BrevieUa 

43*88 

28-39 

6-88 

10*32 

16.      *'           " 

48-32 

26-24 

er. 

15*97 

le.      "           " 

48-60 

2606 

_  ^ 

ir. 

16-49 

17.      "            ** 

47-78 

26-04 

0-53 

2-22 

13-37 

0*40 

18.  Fassa,  (rl 

48-34 

27-43 

8-60 

9-00 

19.  Algeria 

46-60 

26-30 

•^^i. 

0-73 

15-20 

20.  BiBhopt.,  GatadUe 

46-99 

26-84 

4-36 

9*68 

0-45 

21.      "               "       w. 

47-60 

26-60 

0-16 

15*86 

22.      "               "      nOk. 

47-76 

27-20 

093 

14-28 

23.  Glenfarg,       " 

48-24 

2700 

0  82 

14*82 

24.      "               "      ml 

47-84 

2711 

4-31 

1130 

26.  Gampsie  H.,  ** 

47-32 

27-86 

2-63 

18-.H6 

26.  Kilpatrick,    " 

4803 

26-26 

0-86 

2*31 

13*98 

27.  Dumbarton,  '* 

46-96 

26*91 

3-76 

12-83 

■ 

29.  Beigen  Hill 

47-81 

26-77 

0-41 

16*44 

0-36 

29.  New  York 

47-04 

26*76 

14*56 

....^_ 

80.  Jron-Naif^Ue 

46-54 

18-94 

7-49 

• 

14*04* 

»1.  LehuntiU 

47-88 

2400 

1-62 

13-20 

^^_^,„ 

62.  Two  Islands,  N.  & 

46-34 

27-19 

0-24 

14*89 

1*50 

88.  C.  Blomidon,  N.  S. 

46*74 

28-38 

0-27 

14-28 

1-16 

34.  Bergen  Hill 

48-43 

26-96 

0-49 

1309 

1-06 

9-42=100-8lSLheecvr. 

9-68,  |[g  0-21=99-31  S 

9*47=100-00  Koite. 

9-29 =100-33  Edite. 
10  24=100-55  Micbaeb.:^ 
10-30,  Mg  04O,  hjgr.  B 

0-90=99  97  Hlasivtn^ 
11-00=99-73  VatonDC. 
10-66,  fl:  (100")  0*49= 

99*87  Haoer 

9  66=99*78  Heddle. 

9-56=99-72  Heddle. 

9  24=100-12  Heddle. 
10*24=100-81  Heddk. 
10*39=101-05  Heddl& 

9*72,  &g  0-40=l«a^56  H 

9*50=99-96  Heddle. 

9-84=100-12  Brush. 
10-99=99-35  Jox- 

9*37,  te  2-40,  &n  0*55 

=99*33  Bergemamk 
13*60=99-65  Thomson. 

9-79=100*45  Marsh. 

10*11=99-89  Marsh. 
9-71=99*74  Marsh. 


•  With  a  lltU«  potuh. 


Scheerer  haa  shown  (Fogg.,  oviii.  416)  that  the  bergmannite  and  brevicite,  when  of  a  red  or 
reddish  color,  contain  4  to  7  p.  a  of  diaspore  (a  kind  containing  some  iron).  The  specunen  fcr 
anal.  12  contained  6f  p.  a;  and,  allowing  for  this,  the  analysis  becomes  Si  47*47,  £l  26*8)^ 
Fe  0*60,  Oa  0-88,  ^a  14*42,  tL  9*61=99*81.  This  fact  ezphuna  the  discrepancies  in  othei 
analyses 

iSat;i(e  afforded  Bechi  (L  a)  8149*17,  £l  19  66,  Ag  13*60,  ]f^a  10*52,  ti  1*23,  ti  6'57=1U0-0T. 
Bella  suggests  that  the  magnesia  may  come  from  the  associated  serpentine. 

Pyr.,  etc. — The  Auvergue  natrolite  undergoes,  according  to  Damour,  no  loss  in  dried  air.  At 
240''  G.  it  loses  nearly  all  its  water  and  becomes  milky  and  opaque ;  and  if  afterward  exposed  to 
the  ft-ee  air,  it  regains  all  it  had  lost  excepting  its  transparency  and  firm  texture ;  if  again  heated, 
it  loses  its  water  at  about  90*  C.  In  the  closed  tube  whitens  and  becomes  opaque.  B.B.  fuses  quieUy 
at  2  to  a  colorless  glass.  Fusible  in  the  flame  of  an  ordinary  stearine  or  wax  candle.  Gelatiiuzes 
with  acids. 

Obs. — Occurs  in  cavities  in  amygdaloidal  trap,  basalt,  and  other  igneous  rocks ;  and  sometimes 
in  seams  in  granite,  gneiss,  and  syenite.  It  is  found  in  the  graustdn  of  Aussig  and  Tepliu  in 
Bohemia ;  in  fine  crystals  at  Puy  de  Marman  and  Puy  de  la  Piquetto  in  Auyergne ;  at  Alpst«JL 
near  Sontra  m  Hesse ;  Monte  Baldo,  Tyrol ;  Fassathal,  ^rd ;  Kapnik  in  Hungary ;  Dellys  in 
Algeria ;  Hogau  in  Wiirtemberg  (the  Faserzedith  W,\  in  yellowish  radiated  masses ;  eta  lo 
red  amygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  Tyrol ;  the  amygdaloid  of 
Bishoptown  (galactiteX  adcular  crystals,  several  inches  long ;  at  Glen  f^rg  in  Fifeshire ;  in  Dnm- 
bartonshire ;  in  Benfinewshire ;  at  Glenarm  in  the  county  of  Antrim ;  at  Port  Bush ;  and  at  Mi- 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrolite  occurs  in  the  trap  of  Nova  Sootia,  at  Qates*  mountain,  Gape  d'Or, 
Swan's  Creek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  HiU,  N.  J. ;  sparingly  at  Chesttr,  Gt ;  it 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper ;  also  on  New  Y<»k  IbIiikL 

Named  Mwotype  by  Haiiy,  from  iiiooi^  middie^  and  rviru(,  iypt^  because  the  form  of  the  aystil- 
in  his  view  a  square  prism— was  intermediate  between  the  forms  of  stilbite  and  analdte.  S^ 
iroliie^  of  Klaproth,  is  from  natron,  soda ;  it  alludes  to  the  presence  of  soda,  whence  also  the  dibm 
soda-meaotype,  in  contrast  with  scolecito,  or  Ume-megotype,  Schumacher's  name  bergnuumikt  after 
Bergmann,  dates  ttom  the  same  year  (1801)  with  Haiiy 's  meaotifpe, 

Alt. — Occurs  altered  to  prehnite.    Iron-natrolite  is  probably  an  altered  variety. 


879.  BOOZiBOITB.  Bkolexlt  GMUen  dk  Fueha,  Sohw.  J.,  viiL  861,  1813  Me90^  P^ 
Fibrous  ZeoUte  pt^  lime-Mesotype.  Poonahlite  Bnoha,  PhiL  Mag.,  x.  110,  1831.  PoBilitt 
GmvL 
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Monoclinie.     C=89°  6',  I^  7=91°  36',  0  A  14=161"  164^;  a:h:e= 
0-3485  :  1  ;  1-0282.     Obeerved  planes:  0;  prismatic,  /, 
i-\,  i-i   (only  as  composition-face),  i-2  ;    hemidooae,  1-i ;  '*' 

liemioetahedral,  1, -1,  3.  1  A  1=144°  40', -1  A  ^1=144° 
20',  /  A  1  =  116°  27',  Ih  -1=:143°  28',  *4  A  1  =  107°  40', 
i-\  A  —1  =  107"'  66'.  Crystals  long  or  short  prisms,  or 
aciciilar,  rarely  well  terminated,  and  always  compound. 
Twins  :  composition-face  i-i  (orthod.) ;  striffi  on  r-t  meet- 
ing along  a  vertical  line  in  an  angle  of  24"  to  26",  the 
lines  converging  downward  on  the  implanted  crystals. 
Cleavage  :  /nearly  perfect.  Also  in  nodnles  or  massive ; 
fibroQS  and  radiated, 

H.=5 — 5"5,  G.=2-16~2-4,  Lustre  Titreons,  or  silky 
■when  fibrons.  Transparent  to  subtranslucenL  Pyroelectric,  Uie  free  end 
of  the  crystals  the  antilogae  pole.  Double  refraction  weak ;  optic-axial 
^tlane  normal  to  t4;  divergence  &S"  41',  for  tbe  red  rays;  bisectrix  nega- 
tive, parallel  to  m;  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  8'^ to  i-i,  and  93°  3'  to  1-i. 

Vtu-. — 0.  Id  •cicnlar  OfBtala.  h.  Elbroua,  radisted.  e.  HaMive.  /A  7=91°  22',  PhiUIps  and 
DescL;  ^1°  85,  O.  Boss.  /A  1=116°  M,  Desd.;  117"  lO'.PhUUps.  1  a  1=1U°  40',  Bow  and 
DeBcl. ;  \4A°  IS',  Ross.  FotnuMUe  of  Brooke,  bata  Poouh,  BindostaD,  tuts  the  angle  /a  7=91° 
49 ,  Eenngott. 

Comp— O.  raUo  for  ft,  S,  Si,  A=  1:3:6:3;  carreapondinft  to  3  Si,  Xl,  Ca,  S  fi=Silic«  tSB, 
elumiiia  2f>-3,  Erne  14'3,  water  13-7  =  100.  AuiljaeR:  1-S,  Pucha  i.  Qehlen  (:^w.  J..  xvliL  ID); 
4,  QuillemlD  (Add.  d.  K,  ziL  B);  G,  lUegel  (J.  pr.  Obem.,  xL  317);  6,  Qibbs  (Fogg.,  IziL  S65);  1, 
GiUioh  iPagg^  lix  3J8);  8,  Domeyko  (Ann.  d.  M.,  IV.  it  3};  9,  Soott  (Ed.  PhiL  J^  UiL  S77);  10^ 
J.  W.  Ta7lar(A.iii.  J.  Soi.,  IL  iriiL  410);  11,  P.  Collier  (pri7.  oontrib.);  12,  Qmeliu  (Fogg.,  zUx. 
633}: 

ft        31        Ci  ^a       a 

I.  Iceland  4893  !B-99  1014     13-90=99-26  Fucha  k  Oelilen. 

!.  Faroe,  cryA  4619  2B'88  13-86  0-48  13-62  =  100OS  Puoha  k  Gehlen. 

3.  StalTa, >!iri>M  46-75  24-82  1420  0-39  l3-34=98'80  Fucha  Jt  OeUen. 

4,  AuTergne  49-0  26-5  16-3        9-0  =996  GulllenitD. 

b.  Nioderkirclien  48-16  23-60  14-fiO  0-30  lS-G0=99-96  Riegel. 

6.  Iceland  46-72  26-90  lS-71      13'6T  =  100  GKbba. 

1.        "  46-76  26-22  lS-68     13-94=100-6  Gulioh. 

a  Chdi  4«-3  26-9  13-4       14-0=1006  Domeyko. 

9.  UaU,  Scotland  46-21  2700  1345      l3'7S  =  10O-44  Scott 

10.  E  Indies  46-81  25-32  13-80  0-45  13-46,  ft  0  13  =  100-03  Taylor. 

II.  QhantS  4B'80  26-BB  13-97  0-17  14-ie,  ft  ll-aO=100-0"OoUi«r,    0.=2*ae. 
12   PbcMoUitB  15-12  3U-44  1020  0-66  13-39,  ft  (r.=90'81  Gmelin. 

PyTn  etc — Aooording  to  Damour,  Iceland  colomnar  masaaa  lost  nothing  in  dried  air;  nothing 
until  the  heat  applied  exceeded  100°  a ;  at  800'  It  had  loet  0  p.  c,  whii*  it  regained  in  moist 
air;  at  a  dull  red  beat  the  loss  waa  12  p.  c,  and  it  was  no  longer  liygroscopEc;  at  a  bright  red  it 
loit  13-9  p.  c.,  and  became  after  intumesoence  a  white  enameL  B.B.  sometimes  curls  up  like  a 
worm  (wbsDoe  the  name  IVom  '-Miti,  a  worm,  which  gives  leolteitt,  and  not  teoltaiu  or  KoUiite); 
other  Tarieties  intumesoa  but  tlightlj,  and  all  fuse  at  2— 2'2  to  a  while  blebby  enameL  Qelati^ 
ties  with  acida  Uke  aatrolile. 

Oh*.— Oocure  in  the  BeruOord,  Iceland,  where  the  oTsCals  often  exceed  two  incbee  ia  length, 
ind  are  eocagionally  a  quarter  or  an  inch  thick.  It  has  also  been  met  with  b  amygdaloid  at 
™''a;  in  ths  Ule  ot  Mull;  in  Skje.  at  Taliakeri  near  Eisenach  in  Saiony;  near  the  Vietecb 
Glacier,  Valais;  near  Ponnab,  in  the  Yendayah  moaDtains,  Uindoetan;  iii  Greenland;  at  Pargaa, 
nnlaml;  inAuvergne;  the  valley  of  Caohapual,  In  Chili. 

B.  Kennann  slates  (J.  pr.  Gh.,  IxiiL  2H)  that  he  took  a  white  amorphous  plMtio  maas  Itom  • 
^vica  ia  Ibe  colurnnar  baaall  of  Stolpen.  Saiony,  and  put  it  away  in  a  hoz ;  and  that  after  a  long 
^^.  on  opening  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  white  adcului 
<»TUiUa,  which  had  all  the  aspect  of  acoleciu. 
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380.  EUULOTTB  A.  KordenskioUL  (Beskrifh.,  etc.,  156, 1855).  Regarded  bj  Bamme.BbeTfr  0  t 
ferrifercuB  natrolite.  Occurs  in  yellow,  brownish,  or  reddish-yellow  crystalline  masses  ;  crrstah 
cleayable  in  two  directions  with  the  intersections  near  90  "* ;  opaque  to  subtransluoent :  pearij  cc 
a  deavage  surface.  Igelstrom  obtained  (Bamm.  Min.  Oh.,  860)  §i  47*73,  jbl  25-20,  #e  6*57'  Oa 
8*72,  ^  12-81 =101*03,  which,  taking  the  iron  as  protoxyd,  as  the  excess  suggests,  gires  theC 
ratio  1  :  3*1 :  6*6 :  8,  or  1:3:6:3,  and  the  general  oonstitntion,  therefore,  of  natrolile.  B3 
forms  a  white  enamel 

381.  MBSOUTB.  Fwcks  A  OtkUn,  Schw.  J.,  viii.  363,  zvilL  16,  1816.  Mesotype  pt  FSbroos 
Zeolite  pi.  Mehl-Zeolith  pt  lame^md-Soda  Mesotype.  Antrimolite  Thom.^  Min.,  L  32d,  18^ 
Harringtonite  Thom^  Ed.  N.  PhiL  J.,  xtU.  186,  1834. 

Triclinic  ?  Descl. ;  but  nearly  isomorplioas  with  scolecite,  and  similar  in 
acicular  crystallizationB.  /A  'i'znSS^  to  88°  15',  and  91**  41'  to  92** ;  ter- 
minal angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  tne  two  united  halves.  Cleavage :  /  and  /'  perfect.  Crystals  al- 
ways twins ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  less  divergent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  verticauy  striated.  Also  massive ;  nodules  or  masses  usaallj 
silky  fibrous  or  columnar ;  often  bristled  with  capillary  crystals ;  sometimeg 
consisting  of  interlaced  fibres;  rarely  stalactitic,  radiated  fibrous  within; 
occasion^ly  cryptocrystalline,  porcelain-like, 

H.=5.  G.=2-2— 2'4;  2*89,  Iceland.  Lustre  of  crystals  vitreous;  of 
fibrous  massive  more  or  less  silky.  Color  white  or  colorless,  grayish,  yel- 
lowish. Fragile.  Transpai'ent — translucent ;  opaque,  when  amorphous. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
fi'om  those  of  scolecite,  and  compatible  only  with  a  triclinic  form,  Descl. 

Var. — ^Besides  (a)  the  ordinary  acicular  and  capillaiy  crystaUizations,  dfvenrent  tnfts  (less 
delicate  commonly  than  those  of  natrolite,  but  sometimes  downyX  and  fibrous  nodules  or  massesi 
mesolite  occurs  (&)  in  fibrous  stalactites,  with  the  fibres  radiating  from  the  centre — ^the  Tariety 
called  Antrimolite  by  Thomson,  from  Antrim,  Ireland,  having  H.=3-5— 4,  G.=r2"096 ;  also  (c)  amor- 
phous, chalk-white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.=6— 6'i>,  and  Q.=2*21. 
the  variety  named  HarringUmiU  by  Thomson,  also  from  Antrim;  G.=2*174,  HaughtozL  X^ 
cording  to  Kenngott,  the  prismatic  fibres  of  t^e  antrimolite  have  lAlzzid'!"  13',  and  two  verticil 
edges  are  bevelled  by  a  prism  of  150**  30*. 

Oomp.— 0.  ratio  for  B,  fi,  Si,  fi=l  :  3  :  6  :  3;  corresponding  to  39i, il,  (|6a-f  ^5ra),8ft=: 
Silica 45-6,  alumina  26*0,  lime  9*5,  soda  6*2,  water  13*7=100.  Analyses:  1,  Berzelius  (Jahrasb^ 
ui.  147);  2-5,  Pucha  ft  Gehlen  (Schw.  J.,  xviiL  1);  6,  Reigel  (J.  pr.  Oh.,  xl.  317);  7,Thoiii80Q 
(PhiL  Mag.,  1840);  8,  Breidenstem  (Ramm.  5th  SuppL,  168);  9,  v.  Waltershausen  (Vnlk  G«^ 
267);  10,  Thomson  (Min.,  i.  326);  10-15,  Heddle  (PhiL  Mag.,  IV.  xiiL  50,  U8);  16,  17,  H.  How 
(Am.  J.  ScL,  II.  xxvL  32);  18,  19,  Thomson  (L  c);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1854);  21, 
Haughton  (PhiL  Mag.,  IV.  xxxu.  226) ;  22,  28,  0.  0.  Marsh  (priv.  contrib.) : 


=100*87  BenseliuB. 

=100*20  Fuchs  in  Gfehlen. 

=99'60  Fuchs  A  Gehlen. 

=100*18  Fuchs  &  Gehlen. 

=100*21  Fuchs  &  Gehlen. 

=100-22  BiegeL 

]ftg  2*46=101*86  Tliomsoa 

£:  0-31=100*08  Breidensteln. 

]fc  0*41,  fig  0*01=100*97  WaltBBh 

It  410,  *e  019,  01  0-10=10aMT 

=100*45  Heddle. 

=100*68  Heddle. 

=100-64  Heddle. 

=100*76  Heddle 

=99-76  Heddle. 


Si 

^ 

Ca 

]»a 

fi 

1.  Faroe 

46*80 

26*50 

9*87 

6-40 

12*30: 

2.      "    orysL 

47*00 

2613 

9*35 

5*47 

12*25: 

8.  Iceland, /S&rott9 

46*78 

25*66 

10*06 

4-79 

12-31: 

4.       " 

47  46 

25*86 

10*04 

4-87 

12-41: 

6.  Tyrol 

46*04 

27*00 

9-61 

5-20 

12*86: 

6.  Niederkirchen 

46*66 

27*40 

9*26 

4*91 

12-00: 

7.  Giant's  Oauseway 

48-88 

26  36 

7*64 

4-20 

12*32, 

8.  Iceland 

45*78 

27*58 

9*00 

5*03 

12-38, 

9.  Berufiord,  Iceland 

46*41 

26-24 

9*68 

4*46 

13-76, 

10.  AntrimoUU 

43*47 

30*26 

7*50 

16*32, 

11.        " 

45*98 

26*18 

10-78 

4-54 

18*00: 

12.  Talisker,  Syke 

46*71 

26-62 

9-08 

6-39 

12*88: 

13.  Storr,          " 

46-72 

26*70 

8*90 

5-40 

12-92: 

14.  Kilmore,     ** 

46*26 

26-48 

1000 

4-98 

13*04: 

15.  Naalaoe,  Faroe 

46*80 

26*46 

9-08 

6*14 

12-28= 
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Si 

Si 

Oa 

]$ra 

fi 

16. 

NoraSootia 

(})  46*tS6 

26*48 

9-63 

4-83 

12-26=99-90  Howi 

11. 

(C 

46-71 

26-68 

9-65 

6-68 

11-42=100-04  How. 

18. 

SiMYtfiffifynUtt 

44-96 

26-86 

11-01 

6-66 

10-28,  fe  0-88— 99-54  Thomson. 

19. 

u 

44-84 

28-48 

1068 

5-56 

10-28=99-85  Thomaor- 

20. 

u 

45-71 

26-68 

11-48 

8-80 

13-11=100-68  Hauer. 

21. 

**         Bombiy    46-60 

27-80 

12-12 

2-76 

12-99,  Sigrr.,  it 0-63=101-40 H,  G. 

22. 

a  BlomidoD,  N. 

S.      46-89 

27  66 

9-13 

6-09 

12-79,  K  0-48-100-98  Marah. 

23. 

Sundy  CJove,  N. 

a       46-39 

28-09 

7-56 

6-28 

12-71,  t,  0-49-99-61  Marnh. 
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Pyx.,  eto« — ^Yields  water  in  the  dosed  tabe.  B.B.  becomes  opaque,  swells  up  into  Termicalar 
forma,  but  not  in  so  marked  a  manner  aa  sootootte,  Itaaing  easily  to  a  blebby  enameL  Oelati- 
nizes  with  muriatic  add  (Facha). 

Oba. — Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  espedaUy  the  coarser,  are 
uBuaUy  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye,  in  delicate  inter- 
lacing cryatala  called  ooUon-sUm^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystals ;  in  duwny  tufts  and  other  forms  at  Naalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
E^nbuTgh  and  Kinross,  and  at  Hartfleld  Moss,  in  Scotland ;  in  Antrim,  at  the  Giant's  Causeway, 
in  acicuiar  crystallizations;  also  at  Ballintoy  in  Antrim,  stalaotitic  (antrimolite),  iuyesting  yellow 
caldte,  or  chabazite ;  in  Antrim,  in  veins  of  amorphous  meaolite  (harringtonite),  at  Portruah  and 
&t  the  Skerries ;  and  at  Magee  Island,  and  Agnew's  Hill,  6  m.  W.  of  Lame ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  King's  OountTt  and  Gates*  Mountain,  of  Annapolia  Co.,  N.  Sootia» 
with  faroelite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  head^  usually  within 
fine  fibroua,  radiated,  and  somewhat  plumose ;  also  at  Gape  Blomidon. 

382.  UJVVMITB.    Levyne  Brewster,  Ed  J.  Set,  il  332,  1826.    Meaollu  Bers^  Ed,  Phil.  J., 

Til  6,  1822. 

Khombohedral.  R  A  ^=106°  3' ;  0  A  ^=136**  V ;  <i=0-83583.  Ob- 
served planes,  as  in  the  annexed  figure,  with  also 
-3;  -2  A -2,  term,  edge,  =79°  29',  -2a2-=125^ 
14',  O  A  3=109^  3',  O  A  2=117^  23'.  Cleavage : 
-2,  indistinct.  Twins :  composition-face  <?,  as  in 
chabazite.  Crystals  often  striated ;  often  in  dliises, 
Double  reft^ction  strong ;  axis  negative. 

H.=4— 4:-5.     a.=2-09— 2-16.    Lustre  vitreous. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish.     Transparent  to 
translucent. 

▼w-— I^vynite  occurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
known  in  crystals  of  chabazite.  It  differs  from  chabazite  also  in  dearage  The  original  crjrstals 
were  from  Dalanypen,  Faroe.  Meaolin  is  a  white  granular  material  from  Fiaroe,  whidi  may  be 
chabazite ;  it  flUs  small  cavities  in  amygdaloid. 

-  ^^P'-O.  rattp  for  fi,  fi,  Si,  fi=  1:3:6:4  from  Damour*s  analyses ;  corresponding  to  3  Si 
»,  (Oa,  Na,  K),  4  H.  Berzelius's  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 
chabaate  and  levynite  (see  Greg  k  Lettsom,  179),  give  the  ratio  of  chabazite,  1:8:8:6.  Anal- 
yses:  1,  2,  BeraeUus  (Jahresb.,  iil  146,  v.  216) ;  3,  Oonnel  (PhiL  Mag.,  y.  60) ;  4,  6,  Damour  (Ann. 
0-  *.,  IV.  ix.  333) : 

19-30,  ftg  0  4=99*32  BerzeUus. 
18-1 9=99-79  Berzelius. 
19-61,  te,  iSin  0*96=  102-07  OonneL 
17 •49=99-34  Damour. 
17-83=100*22  Damour. 

Pjrr,,  etc— Iceland  crystals,  according  to  Damour,  lose  4  p.  a  in  dried  air,  and  regain  all 
^^  soon  hi  the  free  air.  When  heated,  begin  to  lose  water  at  70*  0. ;  at  226'  the  loss  is  It 
">  13  p.  e. ;  remain  hygroscopic  up  to  860*.  The  loss  is  completed  at  a  white  heat,  when  the  min« 
^  |«  a  white  blebby  glass.  B.B.  intnmeaoea  and  ftises  to  a  white  blebby  glasii  nearly  opaque. 
Owatiwaes  with  muriatic  and  nitric  adds. 


r 

Si 

H 

Oa 

]^a 

± 

1.  Faroe,  Levynik 

48-00 

20-00 

886 

2-86 

0-41 

2.      "^     Meaolin 

47-60 

81*40 

7*90 

4-80 

_ 

3.  Skye,  LwyniU 

46-80 

22-47 

9-72 

1-66 

1*26 

4.  Iceland,    ** 

4604 

2404 

9-72 

1-42 

1-68 

6.       •*        ** 

46  76 

23  66 

10-67 

1-36 

1-64 
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ObB. — ^Llnes  cavities  in  amygdaloid^  and  is,  with  a  rare  exception,  the  "sole  knmU  of  its 
even  though  these  druses  he  witliin  a  quarter  of  an  inch  of  others  containing  chabaate 
ated  with  half  a  dozen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctivenesR  from 

Found  at  Glenarm  and  at  Island  Magee,  Antrim ;  near  Dungiven,  Magilligau,  and  elsewhere 
Londonderry ;  Hartfleld  Moss,  near  Glasgow ;  at  Dalsnypen,  Faroe,  and  on  the  laland 
at  Godhavn,  Disco  Island,  Greenland ;  at  Onundarfiord,  Dyreflord,  and  elsewhere  in  Joeland. 

Named  after  the  mineralogist  and  crystallographerf  A.  Levy 


383.  AKALOTTB.  Zeolite  dure  (ft.  Etna)  Dolomieu^  F.  de  St  Fond  Min.  des  Volcana,  19^ 
1784.  Wiirfelzeolithpt  [rest  Ghabazite]  EmmerUng,  Min.,  205, 1793;  Lenz,  L  241, 179^  [Form. 
t  9,  described.]  Zeolite  cubique,  Z.  leucidque,  DdameUk,  T.  T.,  ii.  807,  308,  1797.  AoaJoic? 
K,  Tr.,  lit  1801.  Analcite  GaUitzin,  Diet  Min.,  12,  1801.  Kubizit  Wem^  1803,  I^adwif^ 
Min.,  il  210,  1804.  Analzim  Wem^  Letzt  Mm.  Syst,  6.  Kuboit  BrtilJL,  Char.,  153,  IdSI 
(Analzim,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  siinjlsd^ 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  O.  Cleavage: 
cubic,  in  traces.     Also  massive  granular. 

H.=5— 5-5.  Q.=2-22— 2-29;  2-278,  Thomson.  Lustre  vitreous.  Col- 
orless ;  vehite ;  occasionally  grayish,  greenish,  yellowish,  or  reddish-white. 
Streak  white.  Transparent — nearly  opaque.  Fracture  subconchoidal, 
uneven.     Brittle.  , 

Oomp.— 0.  ratio  for  ft,S,§i,^=l :  3  :  8  :  2,  corresponding  to  4Sif  ^l,]^a,2d=8aioa  64't 
alumina  23*3,  soda  14-1,  water  8-2=100.  Analysea :  1,  H.  Rose  (Gilh.  Ann..  Izxii.  181) ;  2,  Henrr 
(Pogg.,  xlvi.  264);  3,  Leschner  (Breith.  Min.,  1847,  410);  4,  Connel  (Ed.  J.  ScL,  1829,  262);  5, 
Thomson  (Min.,  I  438);  6,  Avdejef  (Pogg.,  Iv.  107);  7,  8,  Riegel  (J.  pr.  Ch.,  xL  817);  9,  Wdt- 
Eien  (Ann.  Gh.  Pharm.,  zdx.  287);  lo,  JElammelsherg  (Pogg.,  CT.  317,  Min.  Ch.,  804);  11,  Wal- 
tershansen  (Yulk.  Giest.,  266);  12,  13,  Eammelsbeiig  (L  c.): 


1 


1.  Fassathal 

2.  Blagodat,  OuboUe 
3         **  ** 

4.  KUpatrick 

5.  Giant*8  Gauseway 

6.  Brorig 

7.  Niederkirchen 

8.  " 

9.  Eaiserstuhl 

10.  Wessela 

11.  (?ycL  rds,  G.= 2*286 

12.  »* 

13.  »* 


S 

6512 
67*34 
51*00 
65*07 
5560 
55*16 
57-50 
5612 
54*02 
5622 
53-72 
55*22 
64*34 


^  Oa       ^a  t,       ti 

22-99  13-53     8*27 

22-58  0-36  11-86  0-55  900 

2413  0-75  11*75     9*76, 

22*23  1317      8*22: 

23-00  14*65      7*90 

23*56      ir.  14-23  tr,  826: 

23-16  5-63      6*45     8-00, 

24-00  5-82       6*45      8-00, 

22*54  2*91  10*14  0*71  8-93, 

22*22  0-27  1210  1*45  8*38: 

24*03  1*23      7*92  4*46  8*50, 

28*14  0  25  12-19  1*52  7*68 

2H61  0*21  12-95  0*66  811, 


=99*91  Rose. 
=101-68  Henry. 

Fe  1-50=98*88  Leschner. 

=99*28  Gonnel 
=101*16  Thomson. 
=  101-20  Avdejof. 

Peo*  10=1 00*83  RiegeL 

Fe  015=100-54  RiegeL 
ligO*57,Pe  1  *35,P  <r.=  lOMr  W 

=  100*59  Rammelsbeig. 
Mg  0-05=99-91  Waltersh. 
=  1 UO  Rammelsherg. 
9e  0*12=100  Rammelflberg. 


Pyr.,  etc — ^Yields  water  in  the  closed  tuhe.  B.B.  fbses  at  2*5  to  a  colorless  glass.  Oelsti- 
nizes  with  muriatic  acid. 

Breitbaupt  has  found  (B.  H.  Ztg.,  rxir.  337)  the  sp.  gr.  of  the  opaque  analdte  from  Lake  8qi»- 
rior  =2*09,  and  for  the  nearly  transparent  =2*1—2*11.  But  a  microscope  shows,  as  Brash  litf 
observed,  that  the  crystals  are  full  of  air  canties. 

Obs.— The  Cyclopean  Islands,  near  Catania,  &'cily,  a£ford  pelludd  crystals  (£  9) ;  also  the 
Tyrol;  Scotland,  in  the  Kllpatrick  Hills;  Bowling,  ps^iudomorphs  after  laumontlte;  (^lenFtfg: 
near  Edinburgh ;  at  Kilmalcolm ;  the  Campsie  HiUs,  etc. ;  at  Antrim,  eta,  in  Ireland ;  the  Fitf^ 
Islands;  Iceland;  the  Vinoentine,  with  prehnite,  chabadte,  apophyllite,  etc.;  WesselSt  n^ 
Aussig,  Bohemia ;  at  Arendal,  in  Norway,  in  beds  of  iron  ore ;  at  Andreasberg,  in  the  Hir^ 
In  silver  mines. 

Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Cape  d'Or«  Swan's  Cra^ 
^nd  C!ape  Blomidon;  crystals  like  f.  9,  10,  occur  at  Bergen  Hill,  New  Jersey  r  in  gneiss,  netf 
Yonkers,  Westchester  (5o.,  N.  Y.  (f.  1(») ;  at  Perry,  Maine,  with  apophyllite.  in  grMnatone ;  abiffl- 
dant  in  fine  crystals,  with  prehnite,  datolite,  and  calcite,  in  the  Lake  Superior  region;  io  ^ 
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ang^e  of  the  copper,  at  Copper  Falls  and  north-weateni  minea,  and  at  Michij^coton  Island 
x>nn  2>2),  and  also  at  other  mines  not  now  worked. 

The  name  A.nala,tM  is  from  dwi\Kn^  weakj  and  alludes  to  its  weak  electric  po\rer  when  heated 
r  rubbed.     The  correct  deriTative  is  cknalcitej  as  here  adopted  for  the  species. 

Alt. — J^ieranaiciTne  of  Meneghini  and  Bechi  (Am.  J.  Sci.,  II.  ziy.  &2)  is  probably  analdte  altered 
ly  the  magnesian  process.  It  occurs  in  geodes  in  the  gabbro  rosso  of  Tuscany,  and  also  in  the 
itea title  paste  of  a  metalliferous  dyke;  forms  f.  9,  10,  with  distinct  cubic  deavage.  EL =6.  G. 
=2**257.  Color  fleah«Ted  to  oolophonite-red.  Lustre  vitreous.  OompoaUionf  accoMing  to  mean  of 
wo  analyses  by  E.  Bechi  (L  a),  Si  59-11,  3tl  22-08,  Mg  10-12,  Na  0*45, 1^  0*02,  fl:  7tt7=r99-45.  For- 
Qula  M^  di'  +  8  &  Si'+ 6  ^  BechL    Associated  with  caldte,  caporcianite,  and  picrothomsonite. 

A  somewhat  similar  compound,  a  pseudomorph  after  analdte,  has  been  obserred  by  Outhe 
,Jahrb.  Min.,  18H3,  590)  Id  the  day*iron  ore  of  Duingen.  An  analysis  by  Stromeyer  (L  c.)  af- 
forded Si  56-1,  *1  21-2,  Fe  2-8,  l^Ta  9-1,  fi  9*8=99-6. 

The  CUiihaUU  of  Thomson  (Mm.,  i.  3^9,  1886)  occurs  m  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  Kilpatrick  Hills.  H.=3'5.  G. =2*1 66.  Opaque  or  subtranslucent  Fragile.  Analy- 
sis afforded  Si  51-266,  &  23*560,  Fe  7*306,  ffa  5130,  Mg  1*233,  A  10'668= 99*048.  It  may  be 
altered  analcite. 

Analdte  altered  to  a  mixture  of  caldte  and  hydrous  silicate  of  alumina  has  been  obsenred  by 
Tachermak.    Also  occurs  altered  to  prehnite. 

384.  BX7DNOPHITB.    Eunophit  Weibye,  Fogg.,  Izxiz.  803,  1860. 

Orthorhombic.  /A/=120^  7Al-i=130%  l-iAl-t,  over  ^=84^  9'. 
Form  a  six-sided  prism  (/,  i-t)  with  the  dome  1-t.  Cleavage :  0  perfect ; 
iri  and  i-l,  less  so.    Commonly  massive,  cleavable. 

H.=5'5.  G.=2"27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent;  m  thin 
laminae  transparent.     Optically  biaxial ;  double  refraction  strong ;  Desql. 

Oomp. — O.  ratio  for  B,  S,  Si,  £[=1  :  8  :  8  :  2,  or  the  same  as  for  analdte.    Analyses  by  too 
Bordc  and  Berlin  Q.  &) : 

Si  &  fTa  ft 

1.  64-93        26-69        14*06        8*29=102'87  Borck. 

2.  5606        28-12        14-06        816=100-40  Berlin. 

Pyr.,  eto« — ^Fases  to  a  colorless  glass.    Gelatinizes  with  muriatic  add. 
Obs.— Occurs  in  a  coarse  syenite  on  tbe  island  Lamoe,  near  Brevig,  Norway,  with  oatapleilte, 
leucophanite,  mosandrite,  eta 
Named  from  cv^yo^ar,  ob9curUyf  in  allusion  to  the  doudiness  of  the  mineral 

386.  FAUJABrrZI.    DamauTf  Ann.  d.  IL,  IV.  L  896, 1842. 

Isometric.     In  octahedrons.    Twins  :  composition-face  the  octahedral. 

H.=5.  Q-.=1'923.  Lustre  vitreous ;  sometimes  adamantine.  Color- 
less — white;  brown  externally.  Fragile;  fracture  vitreous  and  uneven. 
No  action  on  polarized  light. 

^mp.— 0.  ratio  for  1^  S,  Si,  "&=!  :  3  :  9  :9;  corresponding  to  4i  Si,  %!,  (i  Oa+i  I^aX  oAzs 
Silica  45*6,  alumina  17*4,  lime  4-7,  soda  6*2,  water  27*2=100. 
Analyses:  1,  Damour  (L  c);  2,  id.  (ib.,  xIt.  67): 

Si  &         Oa        ]!ira  £[ 

1.  Eaiserstuhl       49-36        16-77        600       4*34        22*49=97*96. 
a         "  46-12        16-81        4-79        609        2702=99-83. 

^3^1  vto*— Aoooisling  to  Damour,  loses  16  p.  a  of  water  when  exposed  for  one  month  to  dry 
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air,  but  regtiDanlmoat  allaf  it  in  onlmaT7Biriii!4hoaTi.  Heatedat  50*~SB*C.n>rotl«Iu^]I1w• 
lI•'2  p.  c;  ateo'-SS',  10-4  p.c:  at  TO°'TG°,  19-S  p.  &,  which  !■  almost  entiivlj' reined  b^eip  , 
sure  to  air  for  a  few  weeks.  B.B.  Tdme  with  intumeacence  to  a  wbite  biebbj  onameL  E>ecb.  ] 
poaed  by  Diurintic  add  without  gelatuiizaCioii.  I 
Ob*.— Occura  with  augite  in  ilie  amygdaloid  of  Eniaentahl,  Baden.  The  adamantme  hMn  ' 
•omelimee  exiaUng  la  attributod  to  a  thin  bitninlnoiu  coadn;.  Named  bj  Damour  alter  Fi^  j 
de  Saint  Fond.  i 


386.  OHA2AZITB.  Zeolithna  albua  cnbicua  TalaniUn  v.  Bon,  Uthoph.  I  46,  177X  ZteHUf- 
cabea  J<iui}iu,  Tolc  Viv.,  126,  1TT8;  dt  Liile,  Criat,  iL  40,  1T8S.  Ohabade  (ft-.  ObenttJi 
Awe  ilAniie,  J.  d'HisL  N.,  ii.  IBI,  ITSO.  WurfetseoUth  pt  (rest  anateite)  Wank,  EmnwriJe 
UiD.,  L  205,  1193.  Chaba^  (rhombohedral  foim  recognlBed)  ^.,  Tr.,  liL  1801.  Cbatsci 
EanL.  Tab.,  30,  IBOS.  Schabaait  Wtrru,  Hogia.  Kuboizit  Wtia,  HoBbi.  llin.,  it.  b,  •- 
ISia.  Mag.  G«a.  N.  Fr.,  Berlin,  tIL  181,  1810. 

PhakoUt  BniSk.;  lUnwuH,  Johrb.  Hin.,  663,  a67,  ISSS.  HaTdenlta  CkoMiaad,  16a,  4:1 
1822.  Acidialite  Alg»  A  Jackton  (without  publication)  =  "lfo  Chabaiie"  K  BofmO'i*,  Ac 
J.  ScL,  sxz.  366,  lS86;=AQ«dioUte  Thonuim,  FUL  Mag.,  xziL  192,  1843;  iSovea,  Am.  J-  ScL 
n.  i.  132,  1846. 

Rhombohedrftl.  .ff  A  5=94°  46',  OAfi=129°  15' ;  a=l-06.  Obaerrwi 
planes  :  prieinatie,  i-2 ;  rhombohedrEil,  ^,  -4,  -2 ;  pyramidal,  1-2  {t) ;  scalene- 
fiedral,  V  {o,  bevelline  terminal  edge  of  Ji,  or  replaeiog  edgi  '  '  ""  ° 
and  -^  ^) ;  H*  (0,  aWays  Btriated  parallel  to  edge  X  (I  396) 


.Ha -1=137°  23' 
^A-i,  ov. -2,=:83  31 
fl  A -2,  vert.,  119  42 
B  A  -2,  aerosB,  126  26i 
-i  A  -i,  term.,=125  13 
tM,  term.,=145  54 


-2A-2,  tenn.,=73''53' 
-i  A  V=155  18 
X  in  7=103  28 
Zin  ^=174  5 
XinV,  ov.-l,=130  36 
Fin  >*=155  53 


Twins ;  compoflition-faco  O,  very  common,  and  mi- 
ally  in  componnd  twins,  as  in  i.  397, 398  ;  2,  a-fm 
S,  rare.  Cleavage  rhomboliedra],  rather  distinct 
n.=4— 5.  G.=2-08— 2-19.  Lustre  vitreoos.  Colfr 
Faroe.  white,  flesh-red;   streak  nncolored.      Transparent- 

translucent.  Fractore  uneven.  Brittle.  Double  refraction  weak ;  in  y^" 
larized  light,  images  rather  confused ;  axis  in  some  crystalB  (Bohemial 
negative,  m  othere  (from  Andreaeberg)  positive ;  Deed. 
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1 .  Ordinary.  The  most  common  fbtm  is  tho  fhndamental  rhombohedrot),  ib.  Which  th«  angHr 
is  so  near  90"  that  the  crystals  were  at  first  mistaken  for  cabes.  B  A  i?=94^  46',  Phillii»,  Haid.  t 
94'  36',  ft-.  Kihnalcolm,  Tamnau;  94**  68',  fr.  Rubendorfel,  id;  95*  2',  ft.  FaAsa,  id.;  94*  24',  fr 
OberBtein,  Breith.  Aeadialiie,  fh>m  Kova  Sootia  (Acadia  of  the  French  of  last  oenturyX  is  only  a  wd 
dish  chabazite ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  arranged 
in  a  teaaelated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  J'TiaeoiUe  is  a  colorless  Tariety  occurring  in  twins  of  mostly  a  hexagonal  form  (C  997),  and 
often  much  modified  so  as  to  be  lenticular  in  shaj^e  (whence  the  name,  from  ^<«rtf(,  abeam)]  tiie 
original  was  from  Leipa  in  Bohemia;  B  A  ii^=v4''  24',  fr  Oberstein,  Breith. 

3.  IfaydemtB  is  a  yellowish  variety  in  small  crystals  of  the  form  in  fig.  890,  from  Jones's  Falls, 
near  Baltimore,  Mdac  the  crystals  are  often  twinned  parallel  to  R 

Gbabazite  crystals  discoyered  by  Ulrieh  in  the  Okerthal,  Harz,  in  cayitles  in  the  granite,  haT« 
G.=:-i'189,  and  their  edges  scratch  glass  (y.  Rath,  Fogg.,  cxzil  404). 

Ooinp.-^For  most  chabazite  0.  ratio  for  &,  I&,  Si,  H=l  :  3  :  8  :  H ;  corresponding  to  4  Si,  iltl, 
(I  Ca  4>  I  (Na,  ^)),  6  ^ ;  some,  I  :  3  :  9  :  6,  the  same  in  constituents  except  4i  Si.  For  the  phacolite, 
according  to  Rammeliri>erg,  1:3:7:6. 

Analyses:  1-3,  Hofmann  (Fogg.,  xzr.  495);  4,  Berzelius  (Afh.,  yi  190);  6.  Bammelsbeiig 
(Handw.,  i  149);  «,  Thomson  (Min.,  i.  334);  7,  Connell(Edinb.  J.,  1829, 262;;  8,  Utirocher  (Ann. 
d.  M.,  III.  zix.  685);  9,  Genth  (Ann.  Ch.  Pharm.,  Ixyi.  274,  1848);  10,  Bngelhafdt  (Ann.  Oh. 
Pharm.,  Ixr.  372);  II,  Bammelsberg  (2d  SuppL,  p.  34);  12,  13,  A.  A  Hayes  (Am.  J.  Sd., 
IL  i.  1%'Z);  14,  Rammelsberg  (Fogg.,  IxiL  149);  15,  Anderson  (Ed.  N.  PhiL  J.,  1843,  23);  1% 
Schroder  (Jahrb.  Min.,  I860,  795) : 

19-66,  Fe  0'85=99'79  Hoftnonn. 

20-70=99-91  Hofmann. 

21*10=99-95  Hofmann. 

19*90=99-52  Berzelius. 
[20-47] =100  Bammelsberg. 

21  72=99-93  Thomson. 

20-83=99oO  OonnelL 

21-30=99-63  I>urocher. 

22-29,  Pe  0-16=100-76  Genth. 

19-65,  Mg  O'-ie  Engelhardt. 

1919=  100  Rammelsberg. 

18-30= 99-64  Hayes. 

20  6i=99-69  Hayes. 
1-29  [19-16]=100  Bammelsberg. 
1-68     1-81     17-98,  ftg  0-14,  l?e  0-43=99-95  Anderson. 
2-12    0-62    22-09,  Ba  0-48,  §r  0*82=100-40  Schroder 

The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  these  earths  from  the  Iceland  was  ascertained. 

Delesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  (Key.  ScL,  xxy.  107),  Si  49-5,  Xl,  Pe  23-5,  Oa  2*70,  Mg  ir^  fc  2-50,  A  21-0=99-2.  Silli- 
man's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

Pjrr.,  etc — According  to  Damour,  crystals  from  Dyreflord,  Iceland,  and  Biibenddrfel,  Bohemia, 
lost  7*2  p.  c.  after  5  moa.  in  dried  air ;  after  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  of  0*15  p.  c  Heated  for  1  h.  to  100"  C,  the  loss  was  2*75  p.  c. ;  to  180%  14 
p.  c.;  to  230**,  17  p.  a ;  to  300",  19  p.  c ;  this  loss  was  reduced  to  zero  in  n  days;  at  a  dull  red 
heat,  the  loss  was  21  p.  c,  and  the  mineral  was  no  longer  hygroscopic ;  at  a  bright  red,  it  lost 
22-4  p.  c,  intumesced,  and  was  partially  fused. 

PbacoKte  of  Scotland  [Ireland?!  lost  7  p.  c.  after  7  mos.  in  dried  ur;  and  4  months  after,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12*5  p.  c,  whi(^  it  lostyery  nearly 
again  in  ordinary  air.  Heated  to  100*  C,  the  loss  was  3*7  p.  c;  to  210°,  15-7  p.  c. ;  to  290"- 
360®,  18  p.  c.;  and  after  48  hours*  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dull  red  heat,  the  loss  was  22*2  p.  c. ;  at  a  bright  red,  2*i*8  p.  c,  and  the  material  was  fused  to  a 
^>lebby  enamel. 

B.fik  intumesoes  and  fuses  to  a  blebby  glass,  nearly  opaque.    Deoomposed  by  muriatio  acid, 
with  separation  of  slimy  silica. 

ObB.l-0habaaite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss, 
syenite,  mica  schist^  homblendic  schist 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite ;  it 
AuBsig  in  Bohemia,  in  a  kind  of  greenstone  (the  graitstein  of  Werner) ;  at  Oberstein,  witli  harmo 
tomo;  at  Annerode,  near  Glessen;  at  the  Giant's  Causeway,  Kilmalcolm  (some  an  inch  across)  ; 
Renfiewshire,  Isle  of  Skye,  eta ;  Poonah  in  Hindostan,  ete.    In  Noya  Scotia,  wine-yellow  or  flesb^ 


Si 

*1 

(h 

Iffa 

& 

1.  Paraboro,  N.  & 

61-46 

17-68 

891 

1*09 

017 

2.  Faaaathal 

48  63 

19*52 

10-22 

0-66 

0*28 

Z. 

48-18 

19-27 

9-65 

1*64 

0-21 

4.  GuataiBberg 

50-65 

17*90 

9  87 

170 

6.  Auasig 

48*86 

18-62 

9-73 

0-25 

2*56 

6.  Kilmaloolm 

48*76 

17-44 

10-47 

1-55 

7.          " 

50-14 

17-48 

8*47 

258 

8.  Faroe 

47-75 

20-85 

6-74 

2-84 

1-66 

9.  Annerode 

47-00 

19-71 

10*63 

0-65 

0-83 

10.  Glessen 

48-31 

19-47 

1101 

117 

11.  Parsboro 

62-14 

1914 

7-84 

0-71 

0-98 

Vl  AcadialUe 

5202 

17*88 

4*24 

407 

303 

13.           " 

52-20 

18-27 

6-58 

212 

14.  Leipa,  I'JUKO&e 

46*38 

21-87 

10-40 

0-96 

1-29 

15.     "            » 

45  68 

19-48 

13-30 

1-68 

1-81 

16l  Oberstein 

50-19 

17-45 

7-13 

2-12 

0-62 
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red  (the  last  the  aeacUalUe),  asBoctated  with  heulandite,  analoite,  and  calcite,  at  Five  lalandfl,  8«nl 
Creek,  Digbj  Neck,  Mink  Gove,  William's  Brook.  PhacoUie  oocora  at  Leipa  in  Bohemia  ;  also  il 
Balescl  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Caaseway. 

Both  ma88i7e  and  incnxsted  at  the  Paugatuck  stone-quarry^  Stonington,  OomL,  with  ■capoBm^ 
sphene,  and  apatite;  also  yellowish-red  in  North  Killingwortii.  on  the  Essex  turnpike ;  at  Em^ 
lyme,  Conn.,  on  gneiss ;  in  syenite  at  Oharlestown,  Mass. ;  also  at  Chester,  Mass.,  in  araygdaJoid; 
at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermont,  N.  Y. ;  in  fis8un««  in  bofs- 
blendlc  gneiss- at  Jones's  Falls,  near  Baltimore  {haydeniU),  witii  heulandite.  Phaooliti  has  beeo 
reported  from  New  York  Island. 

At  Husavic,  Iceland,  fossil  dam  shells  (Venus)  occur  in  a  reoent  deposit^  lined  witliin  witii  amir 
rhombohedrons  of  chabazite.  Daubr^  states  that  crystals  occur  at  the  warm  springs  of  lAxeisl, 
Dept.  of  Haute  Sadne,  France,  as  well  as  at  those  of  Plombidres,  under  condinons  whidi  indicate 
that  they  were  formed  through  the  agency  of  the  warm  waters ;  the  temperature  at  Lnzenii  h 
116°  F.,  and  at  Plombidres  163°  F. 

The  name  ChdbaxUe  is  from  x^^H^*^^  ^^  ancient  name  of  a  stone. 

AIL — ^The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  ok 
the  crystal 

Altered  crystals  from  the  Yogelsgebirge,  that  had  lost  part  of  their  proto^d  basea,  have  beea 
analyzed  by  Suckow  (Yerwitt^  etc,  148) : 


A 

£l 

Oa 

»a 

£: 

fi 

C 

Interior 

48-40 

19-13 

1-88 

1-47 

813 

21-01 

=100-02. 

Exterior 

47-29 

19-16 

6-78 

1-60 

1-47 

21-00 

8-20=99'40. 

400 


Bemoving  Oa  C  fit>m  the  latter,  the  0.  ratios  are,  for  the  first,  0*76  :  8  :  8*6  :  6*S ;  for  Um 
second,  0-37  :  3  :  8-4  :  6*2  (Ramm.  Mln.  Ch.,  818). 

Doraniie  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the  anal* 
tored  mineraL  It  is  described  as  occurring  in  aggregated  crystals,  apparently  cubic,  yellowislh 
white,  and  translucent,  with  GI-.=2']6 ;  and  as  consisting  of  Si  48*0,  ':k\  22*0,  J^e  2  76,  Mg  ISfX 
Oa  6*0,  £[  7-70=99-46.    Found  in  basalt,  2  m.  W.  of  Carrickfergus,  Ca  Antrim. 

387.  GBAEZJNmi.  Baroolite  Vauq,,  Ann.  d.  Mus.,  ix.  249,  1807,  xi  42.  Hydiolithe  Lma^ 
Cat  Min.  de  Dr^  18,  1811.  Gmelinite  Brooke,  Ed.  J.  ScL,  IL  262,  1825.  Ledeierite  CC 
Jackdon,  Am.  J.  ScL,  xxy.  78,  1834. 

KhombohedraL  JS  A  ^=112^26',  0  A  ^=0  A -1=140^  3' ;  a=0-7254. 

Observed  planes :  prismat- 
ic, i,  i-2  ;  rnombohednd,  i?, 
-1 ;  and  also  the  plane  1-3 
trancating  the  edge  be- 
tween Ji  and  -1.  S  A  -1, 
yr.,  =  142'*  23',  i?A-l, 
aB.,=79°  54',  i?Al-2= 
-1  A  1-2=161°  16'.  Crj;&- 
tals  usaallj  hexagonal  in 
aspect ;  sometimes  -1  small- 
er than  H,  and  habit  rhom- 
bohedral ;  i  often  horizon- 
tally striated.  Cleavage :  i  perfect.  Observed  only  in  crystals,  and  nevff 
as  twins. 

H.=4-5.  G.=2-04-2-17;  2-099-2-169,  fr.O.Blomidon.  Lnstrevit 
reons.  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-rei 
Transparent  to  translucent.  Brittle.  Double  refraction  weak ;  axis  posi- 
tive for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Vicen- 
tine,  and  Glenarm ;  no  evidence  of  compound  structure  by  polarized  light; 
DescL 

Vmt.— The  angle  i?A-l,  ov.  ^=80'  8',  Brewster,  80'  64',  O.  Rose,  80*  6',  Dufren.,  W44' 
Breith.,  80*"  8\  B.  A  1£,  79"  44',  from  Andreasberg,  DesoL    Plane  1-S  ob«er?ed  onfy  on  Andiwi 


OL  Blomidon,  ete. 


0.  Blomidon. 
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>>erg  cryBtalB.  The  aarcoliie  of  Yauqaelin  is  a  flesh-red  gmeliDite  from  Monteocbio-Mf  .^ore  In 
ftlie  Yiodntiii,  supposed  bj  Vauquelln,  when  he  used  the  name,  to  be  identical  with  the  vesuyian 
^aroohte. 

LedererUe  is  ordinary  gmelinite  from  Nova  Scotia,  impure  with  some  fr^e  silica.  Marsh  hai 
shown  that  it  does  not  differ  in  the  amount  of  water ;  and  Desdoizeanx  that  it  has  the  same 
angles,  finding  B  A  -1,  or.  t,=80",  and  0  A  i;=: I4(i°.  Marsh  found  a.=2'108  (anal  6\  and  2*099 
<anaL  7) ;  most  of  the  Grystals  obtained  by  him  were  implanted  on  quarts. 

Oomp. — 0  ratio  for  ft,  S,  Si,  £[=1  :  3  :  8  :  6,  as  in  chabazito,  G^.  Rose ;  corresponding  to  4  Si, 
^  i Oa+f  K^t^  ii),^tL  Analyses :  1,  Gonnell  (Edinb.  New  PhiL  J.,  1838) ;  2,  3,  Rammelsberg 
<Pogg.,zlix.  211);  4,Damour(BullSoa  a,  IILxvL  675);  5,  A.  A.  Haye8(Am.  J.Sd,xxY.  78); 
B,  6A,  7,  0.  G.  Marsh  (Am.  J.  Sci^  IL  zliy.  362): 


Si 

^l 

Oa 

:^a 

& 

fl 

1.  Glenarm 

48-56 

18-05 

513 

885 

0*39 

21-66,  Pe  0-11—98-75  Oonnell. 

i 

46-40 

21-08 

8  67 

7-29 

1-60 

20-41=100*45  Rammelsberg. 

3.         ♦• 

46-56 

2018 

3-89 

7-09 

1-87 

29*41=100  Rammelsberg. 

4.  Cyprus 

4687 

19  55 

5-26 

5-61 

0-78 

2200=99-47  Damour. 
8-^8,  Fe  0-14,  P  3-48=98-57  Hayes. 

5,  LidererUe 

4947 

21^ 

11-48 

3*94 

6         " 

53-71 

17-63 

6-52 

8-10 

0-80 

17  98=99-74  Marsh. 

6A.      " 

47-19 

20-13 

7-44 

3-54 

0-91 

20-53=99  74  Marsh. 

1         " 

51-32 

18*45 

640 

[3-^ 

wi 

20  36— 100  Marsh. 

Analyses  6,  7,  give  an  excess  of  sflica,  and  Marsh  attributes  it  to  free  quarts,  Ttaible  particles  of 
which  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separation 
of  this  excess,  amounting  to  about  1 2  p.  a  Both  6  and  7  are  of  crystals  from  Oape  Blomidon,  but 
from  difTerent  localities. 

Pyr.,  eta — According  to  Damour.  the  Oyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100*^  C. 
losii  13  p.  c,  and  the  amount  is  regained  rapidly  in  free  air ;  at  230'  G.  loss  20  p.  & ;  at  a  bright  red 
lieat  21*5  p.  c.,  and  tlie  grains  become  soldered  together.  The  Irish  crystals  lose  7*25  p.  a  in 
dried  air,  which  in  six  months  increases  to  9*8  p.  a ;  the  loss  is  reduced  to  1*5  p.  a  after  a  few 
days  of  exposure.  In  the  closed  tube  crumbles,  giving  off  much  water.  B.B.  Aises  easily  (F.= 
2*5— 3)  to  a  white  enamel    Decomposed  by  muriatic  acid  with  gelatinization. 

Ob8.^-0ccur8  in  amygdaloidal  rocks  ot  Montecchio  Maggiore,  and  nt  CSastel,  in  the  Yioentine ;  at 
Andreasberg,  in  argillaceous  schist,  with  aualdte  and  heulandite ;  in  Traasylyania ;  at  Glenarm 
and  Portrush  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  i  in.  across ;  near  Lame, 
flesh-colored ;  at  Talisker  in  Skye,  in  large  colorless  crystals ;  on  the  I.  of  Cyprus,  near  Pyrgo,  of 
a  pale  reddish  color,  and  G.=2-o7 ;  at  Cape  Blomidon  in  Kora  Scotia  (ledererite),  on  the  north 
coast,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodes,  with  analdte  and  quartz,  often  implanted 
on  the  latter  mineral 

Gmeitmte  is  usually  considered  rhombobedral,  and  the  crystals  as  twins,  secondary  to  a  rhom- 
bohedron  of  86"  18'.  Tamnau  makes  i?  A  /2  as  in  chabazite,  and  the  pyramidal  (Susea  the  formf*. 
The  hexagonal  cleavage  observed  by  Rose  separates  it  widely  frx)m  chabazite. 

Named  Gme^nile  after  Prof.  Ch.  Gmelin  of  Tubingen;  Hydrolite  from  the  water  present; 
LedererUe  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydrolite  has  the  pri- 
ority, bat  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous  as  to  make  it  deserr- 
ing  of  the  appellation. 

388.  HBRSOHZIIalTII.    Levy^  Ann.  Phil.,  x.  861,  1825.    Gmelinite  pt  many  mdhon.    Her* 

schelite  v.  Lang,  Phil  Mag.,  lY.  xxviil  506. 

Orthorhombic,  v.  Lang.  I A  /=120°,  or  nearly,  O  A  l-t=139°  23'. 
Observed  planes :  0,  i-i,  1-t,  2-J,  fJ,  3-t.  i-i  A  14=130^  37',  i-tA2-i= 
149**  45',  t-5  A  |-i=155°.  Not  known  in  simple  forms.  Cleavage :  basal. 
Twins:  composition-face  /,  the  crystals  hexagonal  tables,  with  replaced 
basal  edges,  but  consisting  of  six  sectors  from  composition.  The  tables 
often  aggregated,  as  in  prehnite ;  and  also  into  spherules.  Surfaces  of  planes 
hardly  smooth ;  0  often  rounded  or  rough. 

H.=5*6.  G.=2'06.  Lustre  weak  vitreous.  Colorless  or  white.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidal.  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  double  reiraction 
weak ;  axial  divergence  small ;  bisectrix  negative. 
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Oomp.—0.  ratio  for  ft,  fi,  Si,  1^=1  :  3  :  8  :  5;  corresponding  to  4 Si,  Si,  (f  ^»+ilt\5fi 
Near  gmelinite  in  the  general  form  of  the  crystals  and  iu  composition,  but  the  cryBtals  are  orib 
rhombic  and  not  simple,  and  it  contains  as  its  protozyd  bases  potash  and  soda  in  place  of  liaa 
and  soda.  Analyses:  1,  2,  Damour  (Ann.  Oh.  Phys.,  IIL  xIy.  99),*  3,  t.  Waltershauaen  (Vuft 
Gest.,  261): 

8i        £1       Oa      ^a      i        & 


1.  AdOastello 

2.  " 
3. 


41 


41*39 

47-46 

(})  46-46 


20-90 
20*18 
19-21 


0-38  8  33  4-39  1'7'84=99'28  Damonr. 
0*26  9-35  417  17 '66 =99*06  Damour. 
4-76    6-27     2*88     17*86,  D(g  0*42,  Fe  1*14=97*99  Walt 


Pyr^  etc. — In  the  closed  tube  whitens  and  yields  water.  B.B.  fhses  easily  to  a  ^rhite  enuoel 
Easily  decomposed  by  adds,  yielding  semi-gelatinous  silica  (Damour). 

Obs. — ^Accompanies  phillipsite  in  a  laya  at  Aci  Castello,  near  Aci  Beale,  SicOy;  also  at  Pydopi, 
Oatania ;  in  basalt  near  Bichmond,  in  Victoria,  Australia,  the  crystals  in  mode  of  twinning  and  ii 
optical  properties  like  the  Sicilian. 

889.  PBXUJP8ITB.  Lwy,  Ann.  PhiL,  XI.  z.  862,  1825.  Lime-Harmotomeb  Kalk-HjnnO' 
tome  Germ.  Kali-Harmotom,  Normalin,  BreWk,  Schw.  J.,  L  827,  1827,  Uib.,  32,  1830,  GhsL, 
126,  1832.    Ghristianite  DescL^  Ann.  d.  M.,  lY.  ziL  373,  1847. 

Orthorhombic,  /A  7=91*'  12'  and  88°  48';  1  A  1=121**  20',  120°  44' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  MiUer. 
Facee  1  and  i-l  striated  parallel  to  the  edge  between  them.  Simple  crre- 
tals  unknown.  Twins :  (1)  composition-face  /,  prodacing  penetration  fonnf 
like  either  part  of  fl  401 ;  (2)  cruciform  crystals,  consisting  of  two  crosfiiog 


401 


402 


0  dlBove. 


adlBoTO. 


crystals,  each  a  twinned,  prism  (f.  401) ;  (3)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  right  angles  to  one  another.  The  prisim  of 
f.  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  grouped  in 
lufts  or  spheres  that  are  radiated  within  and  bristled  with  angles  at  surface. 
H.=4-4-6.  G.=2-2;  2-201,  Iceland,  Damour,  and  SicUy,  v.  Walters- 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Streak  uc 
colored.    Translucent — opaque. 
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Ooiii|i« — O.  ratio  for  ^  fi,  Si,  'S^^l :  8  :  8 :  6;  oorrogponding  to  4  ft,  £l|  (}  Oft+i  t\  6  £[ss 
Silica  47-9,  alumina  20*5,  lime  7'4,  potash  68,  water  17'9=100. 

Analyses:  1,  2,  Gmelin  (Leonh.  Za  Min.,  1825);  3,  4,  Koblei  (Pogg.,  zzzril);  6,  Conne* 
(Edinb.  PhiL  J.,  zzxv.  1843,  875);  6,  7,  Damoar  (Ann.  d  M.,  lY.  ix.  336);  8,  Qenth  (Ann.  GIl 
Pharm.,  IxvL  272);  9,  10,  Waltershausen  (Yulk.  Gest,  263): 


Pe  0*99=100*88  ameUo. 
Fo  0-18=:100-62  Gknelin. 
=99-49  Kohler. 
=  100*22  Kohler. 
=  100-21  ConneL  a.=2*l7. 
=  100'73  Damour. 
=100*00  Damour. 
Fe  0-24,  Ba  <r.=100-36  Gt. 
Fe  2-64»,  iig  1*60=100*34  W. 
Fe  0*71,  ftg  1*42=98-91  W. 


Si 

£1 

Oa 

fra 

& 

a 

1. 

liarbuzg 

48*61 

21-76 

6-26 

_ 

6*33 

17*23, 

2. 

u 

4802 

22*61 

6-66 

— 

7-60 

16-75, 

3. 

(i 

50*45 

21-78 

6*50 

3*95 

16*82: 

4. 

Cassel 

48-22 

28-33 

7*22 

— » 

3*89 

17-65: 

5. 

G.  Causeway 

47-35 

21*80 

4*85 

3-70 

5*65 

16-96: 

6. 

loeland 

48*41 

22*04 

8-49 

619 

i5-«0: 

1. 

t4 

50*16 

20*94 

7*74 

6-50 

14-66: 

8, 

ICarburg 

48*17 

21*11 

6-97 

0-63 

6-61 

16-62, 

9. 

Act  GasteUo,  Sic 

48-53 

19-88 

2*92 

6-18 

3*82 

14-76, 

10. 

Palagooia,  Sia 

48*37 

2107 

3-24 

3-41 

6*15 

14*54, 

Piobablsr  as  phosphftta. 


Marigaac  published  as  an  analysis  of  the  philhpsite  of  G.  di  Bove  results  differing  widely  from 
the  aboTe.     See  page  418,  under  Gismonditb. 

Pyr^  eUx— According  to  Damour,  the  Kaiserstohl  crystals  (mixed  with  a  little  faujasite)  lose 
8  p.  a  after  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
5Cr  G.  for  an  hour,  the  mineral  loses  1 2*3  p.  c.,  and  recovers  nearly  all  in  24  hours'  exposure  to 
ordinary  air,  but  becomes  a  powder  and  opaque  (the  faujasite  remaining  transparent).  Heated 
to  150**  G.,  the  loss  is  16  p.  &,  and  only  0*8  p.  c.  after  exposure  again  to  the  air  for  4  days.  At 
250*"  G.,  the  loss  is  1 8-5  pi  a,  part  of  which  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  c.  in  the 
free  air.     B.B.. crumbles  and  fuses  at  8  to  a  white  enamel.    Gelatinisses  with  muriatic  add. 

Oba.^ — ^In  translucent  crystals  in  amygdaloid,  at  the  Giant's  Oauseway,  Ireland ;  in  small  oolor- 
Jess  crystals,  and  in  spheroidal  groups,  in  leudtophyr,  at  Capo  di  Bove,  near  Rome;  in  crystals 
and  radiating  masaes  at  Ad  GasteUo  and  elsewhere  in  SioUy ;  among  the  lavas  of  Somma ;  at 
Btempel,  near  ]i£arburg;  Habichtswalde,  near  Gassel;  Annerode,  near  Giessen;  near  Eisenach, 
in  Saxe  Weimar ;  Petersberg,  m  Siebengebirge ;  Leubach,  in  Hense  Darmstadt ;  in  Kaiserstuhl, 
with  fiiujaaite ;  at  Hartlingen,  Duchy  of  Nassau ;  in  Silesia ;  Bohemia ;  on  the  west  coast  of 
Iceland,  the  shores  of  Dyreflord.  Very  small  transparent  crystals,  of  recent  formation,  in  the 
masonry  at  the  hot  baths  of  Plombidres,  France,  observed  by  Daubr^e,  are  stated  by  Senarmont 
to  have  the  angles,  aod  by  Desdoizeaux  the  optical  characters,  of  phillipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  christianUe  was  given  by  Des- 
doizeaux (after  Christian  Till,  of  Denmark)  to  the  Marburg  harmotome  and  crystals  from 
Iceland;  and  in  his  Man.  Min.,  1862,  he  places  all  of  phillipsite  under  his  name  christlanite. 

On  cryst  see  Deed,  L  a,  and  Min.,  L  899 ;  y.  Bath,  ZS.  G.,  xvHL  680,  from  whom  the  above 
figures  are  taken. 


390.  BARMOTOBCB.  Spatum  calcarinm  cryst  dodecaedrum  album,  opacom,  %t  lamellis 
quatuor  erectis,  eta  (fr.  Zellerfeld),  v.  Bom,  Lithoph.,  iL  81,  Tab.  I.,  f.  1 ;  Figura  hyadn- 
thica,  etc :  hie  crystalli  non  sunt  calcarese,  sed  silicea,  Bargyn.^  Opusc.,  IL  7, 1780.  Hyadnte 
blanche  DtToeste,  Leit  417,  var.  5,  1779.  Hyadnte  blanche  crudforme  de  LisU^  Crist,  il  299, 
pi  iv.  1 119  (good),  1783.  Kreuzkristalle  Heyer^  v.  Trebra*8  Erfahrungen,  etc.,  89 ;  Crell's  Ann., 
t  212,  1789.  Slreutzstein  TTem,  Karstm^  Lempe's  Mag.,  it  58,  59,  1786.  Andreasbergolite 
JMamtOierui,  Sdagr.,  i.  267,  1792.  AndreoUte  DdameQu,  T.  T.,  iL  285,  1797.  Staurolite  Kvr- 
wui,  I  282,  1794.  Erdnite  ITapione,  Blem.  Mhi.,  239,  1797.  Harmotome  Haay,  Tr.,  ill  1801. 
Pierre  crudforme  Bnchant,  I  811,  1808.  Monrenite  Thom^  Min.,  L  351,  1836.  Baryt-Harmo- 
tome. 

Orthorhombic.   /A/=:124®  47'.    Observed  planes  :<?,/,  1,  4 ;  1,  4,  and 
Bometimes  /,  hemihedraL 


0  A  1=120**  28' 
0  A  4=98  22 


I A  1=149**  32' 
1  A  1,  ov.  /,=119  3 


1  A  I,  adj.,=12r  6' 
/  A  /,  adj.,=110  26 
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Cleavage  :  /,  0^  easy.   Simple  crystals  unknown.   Twins :  1.  Compo«ti<» 
face  /,  f.  403,  404 ;  f.  403  elongated,  and  f.  404  shortened  in  the  direcdcc 


403 


404 


405 


Andreasberg. 


Andreasberg. 


406 


of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants  twinned  parallel  to  I^  and  then  these 
Sarts  prolonged  backward  in  the  direction  of  the  shorter 
iagonal,  m&ing  a  crystal  composed  of  two  intersecting 
crystals,  but  apparently  composed    of    4  parts ;      eacl 
pwi  having  one  narrow  plane  /  between   two  planes 
1,  and  one  broad  /,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.     2.  Composition  thd  same,  but 
twins  double  twins,  as  in  f.  405 ;  also  in  f.  406.  which  is 
like  f.  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  consequent  absence  of  the  terminal  planes  /,  the  laree  lateral  planes 
corresponding  to  4  O's  and  each  reentering  pair  to  4  Z's.   Unknown  massi v<^ 
H.=4'5.     G.=2'44 — 2*45.    Lustre  vitreous.    Color  white;  passing  info 

fray,  yellow,  red,  or  brown.  Sti-eak  white.  Subtransparent — translucent, 
racture  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  i-i  (having  the  direction  of  the  lines  in  base  in  f. 
404) ;  acute  bisectrix  positive.     Dispersion  inappreciable. 

Var. — The  variety  fnorvmxit^  from  StroDtiaiii  Scotland,  occurs  in  transparent  and  tranalnceDt 
brilliant  crystals  like  fig.  403.    G. =2*447,  Damour. 

Oomp.— 0  ratio  fof  ft,S,Si,]lO[=l  :  3  :  10  :  6  (or  4^);  corresponding  to  5  §i,£l,Ba,  5^= 
Klica  46 '5/ alumina  16*9,  baryta  23*7,  water  13*9=:  100. 

Analyses:  1,  Kohler  (Fogg.,  xzxrii.  A61);  2,  Rammelsberg  (Handw.,  i  200);  \  id.  (Pogg.,  ex. 
624);  4,  6,  Kohler  (1  c.);  6,  Rammelsberg  (Pogg.,  ex.  624);  7,  Gonnel  (Ed.  N.  PhiL  J.,  Jul  J. 
1832,  33);  8,  Damour  (Ann.  d.  M.,  IV.  iz.  336,  and  C.  R,  zxiL  746);  9,  10,  Damour  (Ann.  d 
It,  IV.  ix.  846) : 


1.  Andreasberg 

2.  Andreasberg 

8.  " 

4v  Oberstein 

0.  Strontian 
6.        ** 
t. 
8. 

9.  MorvtfniiU 
10.       " 


u 
II 


A 

46-68 
48-74 
48*49 

46  65 
46*10 
47*62 

47  04 
47*74 
47  60 
47-69 


£1 

16*82 
17-66 
16-86 
16-54 
16-41 
16-94 
15-24 
16*68 
16*39 
16*71 


fia 

20-32 
19-22 
20-08 
1912 
20*81 
20*26 
20-86 
21*06 
20-86 
20-45 


6a 

0*26 


1-10 
0*63 

010 


% 


a 


102 


It. 

207 

1-10 

0*90 

109 

1-00 

0-84 

0*88 

0-80 

0-78 

0*74 

081 

ft 

1603=100-08  Kdhler. 
14-66=100*27  Rammelsberg. 
13-00=99*99  Rammelsberg. 
16*24=99*77  Kohler. 
16*ll=»9-96K6hler. 
13*45 =100*^5  Ramra. 
14-92,  9e  0*24=100  11  OonneL 
18  19,  Fe  0-61=99*76  Damour. 
14*16,  Fe  0*65=101*21  Damoor. 
14*16,  Fe  0*66=99*47  Damour. 


Pyr.,  etc. — According  to  Damour,  the  Scotch  harmotome  loses  4*8  j.  c.  by  6  mos.*  exposure tt 
•tried  air.    Heated  to  lOO*"  G.  it  loses  1*8  p.  a    between  100°  and  160  \  9*9  p.  a ;  between  100' 
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and  i90%  13*5  p.  a;  and  after  24  h.  ezpoBure  to  the  ortUnarj  air,  what  la  lost  is  restored.  At  a 
dull  red  heat  the  loes  is  14*66  p.  a,  and  the  mineral  is  disaggregated;  the  total  loss  at  a  kight 
red  heat  is  14*70  p.  c.  B^.  whitens,  then  crumbles  and  fuses  without  intumescence  at  3  6  to 
R  white  tranBluoent  glass.  Some  yarieties  phosphoresce  when  heated.  Decomposed  by  muriatii 
acid  without  gelatinizing. 

Olaa. — Harmotome  ocenrs  in  vnygdaloid,  phonoUtei  trachyte;  also  on  gneiss,  and  in  some 
metalliferons  reins. 

Oocurs  at  Strontian,  in  Sootlaiw^  m  fine  crystals,  some  an  inch  tlirough ;  in  a  metalliferous 
▼eln  at  Andreasberg  in  the  Harz ;  at  Budelstadt  in  Silesia ;  Schiffenberg,  near  Griessen ;  at 
Schima  and  Hauenstein  in  Bohemia ;  near  Eschwege  in  Hesse ;  at  Oberstein  in  Birkenfeld,  im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsberg  in  Norway ;  with  analdte  in  the  amygdaloid 
of  Bumbartonshira 

Named  from  'ap/io(,  joini^  and  rtftvoi^  to  cut^  alluding  to  the  fact  that  the  octahedron  (made  by  the 
planes  1)  dlTides  parallel  to  the  plane  that  passes  through  the  terminal  edges. 

On  cryst.  see  Levy's  Heuland  ;  Desdoizeauz,  Ann.  d.  M.,  lY.  ix.  S39,  and  Min,  i.  412.  Thi 
prismatic  angle  124**  47'  gives  for  the  prism  t-2  the  angle  87 **  26'  and  92"  34',  which  is  near  the 
angle  in  phillipeite  ;  so  that  while  phillipsite  has  the  0.  ratio  for  bases  and  silica  of  a  bisilicate 
and  the  angle  /A  /of  pyroxene,  harmotome  has  the  O  ratio  nearly  and  angle  /A  /  of  horn* 
blende.     Daznour  and  Desdoizeaux  show  morvenite  to  be  harmotome  (Ann.  d.  M.,  IV.  ix  839). 

The  name  AtydawlUe  of  Delametherie  (derived  fVom  the  locality  at  Andreasberg)  has  the  priority, 
and  also  EirHniie  of  Napione ;  but  Haiiy  substituted  harmoiome.  of  no  better  signification,  and  all 
subsequent  mineralogists  have  followed  him. 

391.  HTPOSTHiBITZI.    Beudani  (fir.  Faroe),  Min,  IL  119,  1882.    Desmin,  Puflerit,  Bukeiign, 

Ber.  Ak.  Wien,  xxiv.  286,  1867. 

In  Bmall  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 
fibrous  or  columnar  masses. 

H.=3'5— 4.  G.=2*l— 2*25.  Lustre  vitreous,  strongly  so  to  feebly 
shining.  Color  white,  sometimes  greenish-white.  Transparent  to  trans- 
lucent. 

Oomp.,  Var.~0.  ratio  for  ft,  S,  Si,  d=  1:3:9:6,  corresponding  to  4^  Si,  £1,  (}  Ca+}  l^a), 
$:£[=:,  if  &=0a,  Silica  60*3,  alumina  19'2,  lime  10*4,  water  20*1=100.  The  ordinary  hypostil- 
krite  contains  some  soda,  with  ffa:  Ca=2 :  7,  nearly;  while  the  variety  pt^flerite  is  without 
alkalies. 

G. of  hypostilbite,  2*14,  Beudant  ;*2'18,  Haughlon ;  2*25'2,  Mallet;  of  puflorite,  2,  Bukeisen ;  2*21, 
Damour.  fn  puderite  the  fibres  have  two  unequal  deavages,  at  right  angles  with  one  another, 
with  lustre  strongly  vitreous.  Double  refraction  is  strong ;  axial  divergence  small ;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative ;  axial  plane  parallel  to  the  plane  of  more  difficult 
deavage;  DescL 

Analyses:  1,  Beudant  (Min^  iL  120);  2,  Dumdnil  (ib.);  8,  Mallet  (Am.  J  Set,  IL  xxii.  179); 
4,  Haughton  (Phil.  Mag.,  lY.  xiiL  610);  6,  id.  (ib.,  xxxiL  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xxiv.  286) : 


Si 

21 

&g 

Oa 

]^a       & 

fl 

1.  Faroe 

62*43 

18*32 

8*10 

2*41     

18-70=99*96  Beudant 

2.  Balsnypen 

52*26 

18*76 

7*36 

2-89     

18-75=99-50  Dum^niL 

3.  Skye 

68*95 

2013 

ir. 

12*86 

0*87 

12*42 =100*28  Mallet. 

4.      *' 

62*40 

17-98 

0-36 

9*97 

1-40     0*03 

17*83=«9*97  Haughton. 

6.  Bombay 

52*80 

1712 

fr. 

7*89 

2*86      0-07 

18*52—98-75  Haughton. 

8.  Pirfleriie 

62*84 

16-30 

1119 

— ^ 

17*16=9809  Bukeisen. 

Thomson  found  (Mm,  I  345)  a  "red  stilbite  *'  from  Dumbarton  to  contain  Si  52-60,  £l  17*32, 
pa  11-52,  ^  18-46=99-79.  As  he  calls  the  mineral  red  stiOnie  from  Dumbarton,  a  noted  local- 
ity of  red  stilbite  familiar  to  him,  and  stilbite  is  easily  distinguished  by  its  pearly  deavage,  it  is 
tar  safer  to  give  credit  to  his  mineralogical  opinion  than  to  his  analysis.  Until  hypostilbite  is  an- 
nounced on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin* 
oaenoe  by  error. 

Pyr^  eto.— According  to  Beudant,  intumesces  a  little,  and  Aises  with  difficulty  on  the  edges; 
**^^^  by  adds  without  gelatinizing.    According  to  Mallet,  gelatinizes  readily  with  adds. 

Puflerita,  according  to  Bukeisen.  intumesces  much,  and  Aises  easily  to  a  snow-white  b.ebbj 
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OXYGEN   OOMPOUNDS. 


ObB.^-H7poBtilbite  occurs  on  the  island  of  Faroe  with  stilbite  and  epietilbcte,  farming  fitrvi 
nodules  o^  ooncretioDB  in  amygdaloid ;  on  the  island  of  Bkje,  in  a  siinilar  manner;  in  the  N7^ 
budda  valley,  and  near  Bombay  in  India,  in  the  same  rock,  oonatitnting  lai^  fibrous,  tnuspans: 
masses,  radiated  like  natroUte  or  thomsonite. 

Puflerito  occurs  at  Pufler-lodi  in  the  Seiser  Alps,  Tyrol,  in  cavities  in  meli^hyre^  with  acak^ 
and  chabazite,  and  often  implanted  on  these  minerals  in  small  concretions. 

Named  ft-om  'viri>,  behio,  and  atilbitej  in  allusion  to  its  containing  less  silica  than  stilbite.  It  ki 
been  considered  altered  stilbite. 

392.  STUiBITE.  Zeolit  pt  Orotut.,  Ak.  H.  Stockh.,  1766;  Zeolites  cryst,  crystal!]  ad  oentna 
tendentes  (fir.  Gustafsberg,  etc.\  OronsL,  102,  1758.  Z.  fade  Selenitica  lamelkris,  BUttrkuia 
ZeoUt  pt,  WaiL,  Min.,  L  313,  1772.  8trahliger  ZeoUth  Wem^  Ueb.  Cronst,  242,  17^ 
Btrahl-Zeolith  (var.  of  Z.)  Wem^  1800,  Ludwig.,  L  49,  1803.  Badiated  Zeolite.  ZecjSt 
nacr^,  StUbite^  Ddameth^  T.T.,  it  305,  1797.  Stilbitr  (Heulandite  ind.)  J?.,  J.  d  3L,  ixL  ^ 
1798,  Tr.,  lii.  1801,  1822  ;=:Strah].ZeoUth  ffqfin^  Min.,  iL  237,  1812.  Desmine  [=Stllbite  v>\tt 
HeuL  excL]  Breiih,,  Hofifm.  Min.,  iv.  b,  40,  1818;=Stilbite  Brooke^  Ed.  Phil.  J.,  vL  11^  IS^i 
Sphnroetilbite  BauL,  Tr.,  ii  120, 1832.  •  Syhedrite  Shepard,  Am.  J.  Sd.,  IL  xL  110,  1865. 

Orthorhombic.  7 A  /=94°  16'  (whence  i-2  At-2=130°  12',  analogue  of 
/A /in  heulandite);  1  A  1,  front,=119°  16',  side,  114°  0\UAi-l=9ir 

Brooke  and  Miller  make  O  Ai^  or  i  t=90°,  irl  A  1=12.3% 
iriAl =120°  22'.  Cleavage :  i4  perfect,  i-l  less  so.  F<  >\iu'» 
as  in  f.  407 ;  more  common  with  the  prism  flattened  par- 
allel to  iri  or  the  eleava^faoe,  and  pointed  at  the  extrtMn- 
ities ;  sometimes  with  tne  vertical  edges  replaced  bv  tlit 
prism  /.  Twins:  crucifonn,  composition-face  1-f,  raix*. 
Common  in  sheaf-like  aggregations  ;  divergent  or  radiateti; 
sometimes  globular  and  thin  lamellar-columnar. 

H.=3-5-4.  G.=2-094- 2-205;  2-161,  Haidinger. 
Lustre  of  iri  pearly  ;  of  other  faces  vitreous.  Color  white: 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streak 
uncolored.  Transparent — translucent.  Fracture  uneven. 
Brittle.  Double  refraction  strong ;  optic-axial  plane  «-j  : 
divei^ence  50°— 65°  ;  bisectrix  negative,  perpeu^cnlar  to 
O:  Cescl. 

Var^ — 1.  Ordinary.  Either  (a)  in  crystals,  flattened  and  pearly  parallel  to  the  plane  of  deayage^ 
or  shoaf'liko.or  divergent  groupa ;  or  (6)  in  radiated  stars  or  hemispheres,  with  Uie  radiatui^in<ii- 
viduals  showing  a  pearly  cleavage  surface.  Spfuerottlilbite  Bead,  is  in  spheres,  radiated  inihin. 
with  a  pearly  fracture,  rather  soft  externally,  but  harder  at  centre,  and  having  G. =2*31.  Heddk 
thoiHrs  that  it  is  Rtilbite  imnure  from  mixture  with  meAolitp  •   the  nrurinfll  waa  fmm  Fflri'iA 


tt 


ii 


shows  that  it  is  stilbite  impure  from  mixture  with  mesolite ;  the  original  was  from  Faroe 

esponding  to  6fii,3ltl,Ca,6]^=:Silica  67*4,  alumina  16*5,IiiD8 


Oomp.— O.  ratio  1:3:12:6;  oorres] 


8*9,  water  17*2=100.  Analyses:  1,  Fuchs  &  Gehlen  (Schw.  J.,  vui.  268);  2,  Hisinger  (ib.,  xnii 
6»);  8,  Retzius  (Jahresb.,  iy.  153);  4,  Moss  (Fogg.,  Iv.  114);  6,  Riegel  (J.  pr.  Gh,  xl  31T):  ^ 
Hermann  (Bull  Soc.  Nat  Moscou,  1848,  318);  7,  Miinster  (Fogg.,  Ixv.  297);  8.  9,  Sjogren  ((ETr. 
Ak.  Stockh^  1848,  111);  10,  Waltershausen  (Yulk.  Qest,  264|;  11,  Kerl(B.H.  Ztg,  1853,Nai); 
12,  R.  Weber  (ih.);  13,  Beudant  (Min.,  il  119,  120);  14,  Heddle.(Greg  &  L.  Min^  164);  15,  \*\ 


19-80=10003P.  &G. 
16*4=99-70  Hisinger. 
18'86=100'77  Betsius. 
17-79=l00-68  Mosfi. 
14*50,  -Pe  0*26=96'&3  Bi^l 
17-16,  Fe,  Mn  1-0=100 
17^06,  Fe  U'5  Munster. 
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Si 

£1 

Oa 

fra     & 

1.  Iceland 

5607 

16*68 

1*58 

1*50 

2.       ** 

58*0 

161 

9-2 

•._     _ 

3.  Faroe 

5608 

17-22 

6-95 

2*17     

4.      " 

67-18 

16-44 

7-74 

1-11     0*32 

6.  Miederkiidien 

58*38 

16*66 

7*16 

1-62     

6.  nmenMta.; 

Q.: 

=a'i9 

56-31 

16-25 

7-66 

1*03     

T.  Ghiistiana; 

a= 

=2-203 

58-58 

16-7» 

7-02 

307» 

1 

^  With  lome  magnolA. 

HXDB0U8  aiUOATIIS,   ZEOLITE  SECTnOK. 
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Si 

Si 

Oa 

»a 

4 

8   QuBtafbberg 

57-41 

16-14 

8-97 

121 

104 

9.  BarbrO)  Norway 

6841 

16-56 

7-89 



10.  loeland;  0.=i2-134 

67-40 

16-23 

7-71 

0-60 

0-84 

11.  Andrensbei^ 

668 

16*9 

7-4 

0-6 

1 2.  Bemflord,  Iceland 

68'Oa 

14-94 

8-83 

1-80 

13.  J^hcBrostilbiie 

65*91 

17-61 

9-03 

0-68 



14.  Skye 

6664 

16-43 

8-90 

0-46 

1 5.  Bombaj 

58-20 

16-60 

8-07 

0-49 

0-92 

16.  Nerbudda 

66-69 

15-36 

5-88 

1-45 

0-89 

16-60,  iig  ^.==101-40  Sjogren. 
16-63,  %,  An  0-59=99-93  S. 
16-68,  Mg  018=99-09  Walterah 
17-6.  Fe  13=991  KerL 
17-71  =  100-80  Weber. 
17-84=100-07  Bendant 
1 705= 99-38  Heddle.  I 

1800=101-28  Haughton. 
17-48  Haughton. 

A  white  silky  incrustation  on  chert,  from  the  hot  spring  of  Olette,  eastern  Pyrenees,  afforded 
J.  Bouis  ft  67*6,  M  16*1,  da  8^,  ^  17*6=99-9;  and  IJesdoixeaux  obseryes  that  it  occurs  alsc  lo 
deavable  rectangular  prisms  like  those  of  stilbite. 

Byhedtrik  of  Shepard  {h  aX  th>m  trap  in  the  Syhedree  Mountains,  Bombay,  has  a  greeoish  oolor, 
with  G.=2-82l ;  and  afforded  W.a  Tyler  (J.  c.)  *1  16*06,  fe  2-71,  Mg  2-46,  &  6*45,  fl  16-4<»,  the 
rest^  56-92,  undetermined,  bnt  supposed  to  be  all  silica.  Alkalies  wanting.  It  may  be  an  impure 
Btilbito.  colored  by  a  chlorite-like  mineral 

Pyr.,  etc.^ — According  to  Damonr,  loses  1-3  p.  a  at  100**  G. ;  13  p.  c.  between  100°  and  150**  G. ; 
regaining  all  lost  but  3*1  pb  c.  after  5  days*  exposure  to  the  ordinary  air;  at  170"  G.  the  loss  is 
16*2  p.  a,  which  is  leduo^  to  92  p.  c  after  15  days*  exposure.  B.B.  exfoliates,  swells  up,  ciures 
into  fan-like  or  vennicular  forms^  and  Aises  to  a  white  enamel  F. =2—2-5.  Decomposed  by 
muriatic  acid,  without  gelatinizing  The  aphcerosHlhite  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  muolUe  with  the  stilbite. 

Oba. — Stilbite  oocurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  In  some  metalliferous 
veins,  and  in  granite  and  gneiss. 

Abundant  on  the  I^roe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  alpo 
found  on  the  Islo  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Graig,  and  at  Sjlpatrick,  Soot- 
land,  in  red  crystals ;  at  Kincardine,  Kilmalcolm,  Gampsie,  Scotland ;  at  the  Giant's  Gauseway. 
in  the  lloume  Mts.,  etc,  Ireland;  at  Andreasberg  in  the  Harz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore ;  in  the  Yendayah  Mts.,  Hindostan,  in  large  translucent  crystals  having  a 
reddish  tmge;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency;  a  brown  variety  on 
granite,  at  1^  copper  mines  of  Oustafsberg,  near  Fahlun  in  Sweden ;  at  Andreasberg,  Kongsberg, 
eta 

J^hao'oatilbUe  occurs  in  minute  spheres  over  foroelite  in  Skye;  at  Storr  (anal  13,  14);  and  at 
Quiring,  in  spheres  as  large  as  a  pea 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Charlestown  syenite  quarries, 
Mass. ;  at  the  gneiss  quarry,  Thachersville,  Gonn.,  in  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite ;  at  Phillips- 
town,  N.  Y.,  in  crystals  or  fan-like  groups ;  opposite  West  Point,  in  a  vein  of  decomposing  bluish 
feldspar^  intersecting  gneiss,  in  honey-yeUow  crystals ;  in  the  greenstone  of  Piermont,  in  minute 
crystals ;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals ;  also  at  the  Miohipiooton  Islands,  Lake  Superior ;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  tcom  8  to  4  inches  thick,  and  ftom 
80  to  5i)  feet  long,  intersecting  amyg<Sdoid,  its  colors  white  and  flesh-red ;  also  at  Isle  Haute, 
DIgby  Neck,  Gulliver's  Hole,  Black  Bock,  Gape  Blomldon,  Hall's  Harbor,  Long  Point. 

The  name  slUbUe  is  from  aTixffn,  lustre ;  and  desmine  from  Sivnn^  a  bundle.  The  species  stilbite, 
as  adopted  by  Haiiy,  induded  Stiahlzeolith  Wem.  (radiated  zeolite,  or  the  above),  and  Blatterzeo- 
lith  Wem,  (foliated  zeolite,  or  the  species  heulandite  beyond).  The  former  was  the  typical  part  of 
the  species,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  siUbite 
iKiamorphique)  he  added  to  the  spedes,  as  he  observes,  with  much  hesitation.  In  1S17,  Breit- 
haupt  separated  the  two  zeolites,  and  called  the  former  desmine  and  the  latter  euxeoliie,  thus 
throwing  aside  entirely,  contrary  to  role  and  propriety,  ECaiiy's  name  atiibiief  which  shonld  have 
been  accepted  by  him  in  plaoe  of  desmine,  it  being  the  typical  part  of  his  species.  In  1822 
Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  sHSfUe  for  the  first,  and  named 
the  other  hmilandite.  In  this  he  has  been  followed  by  the  French  and  Knglish  mineralogists 
while  the  Qermans  have  unfortunately  followed  Breithaupt 
Alt— StUbite  has  been  observed  changed  to  quartz. 


393.  BFX9nZ«BITB« 


Epistilbit  O.  Roae^  Pogg.,  vi  183,  1826.    IConophan  BreUfL,  Char.,  27fli 

1823. 


Orthorhombic.    /A  7=135*'  10',  0  A  H=144.°  63' ;  a  :  J :  (j=l-422  : 1  : 
24242.     Observed  planes,  as  in  f.  408,  with  2-S  replacing  edge  /A  lit 


r?^ 


].  BeniBord 


urraEN  ooupoonvs. 

l-l  A  1-1,  top,=109°  46',  14  A  1-i,  top,=147°  40',  /All 
=122°  9',  1-t  A  1-1=141°  47'.  Cleavage:  vi,  very 
perfect;  indistinct  in  other  directione.  ^ice  /moBtlv 
uneven.  Generally  in  twins;  compoeition-face  T. 
'I  Also  granular, 

H.=4-4-5.  a.= 2-249 -2-363.  Lustre  of  c Wage- 
face  pearly ;  of  I  vitreous.  Color  white,  bluisli-  oi 
yellowish-white,  reddish.  Transparent — translucent. 
Fracture  uneven.  Double  refraction  weak;  plane  of 
optical  axea  parallel  to  i-i,  and  bisectrix  normal  to  i-i. 

Oomp.— O.  T«Ho  for  ft,  H,  SL  3^1 :  3:  13;  6;  aoireipondiiis  U>6Si,  Sl,(}Oa-(-i^B),  eS= 
Bilica  GS-0,  BlnmiUB  16-9,  lime  T'3,  sod*  2-0,  water  U-B=100.  AiulTsea:  1,  3,  d.  BowfLc); 
:<,  Dr.  Umprioht  (Waltenb.  Vutk.  QmL,  24a);  *,  S,  WalteratiMiwn  (ib.) ;  6,  Kurlbanm  (Am.  J. 
BcL,  IL  iruL  421);  7,  8,  How  (ib.,  nTi.  as): 

1-TS     U-lS=99'e3  Boce. 
Vb2    12-si  (IoeB)=lDO  Bote. 
.  .                 .^  Dmpricht. 
..—    —      —    i  WdterahHUun. 

, (10-08  16-T4  B-U  ft2-36  14-31  =  101-62  WalterehauBen. 

«.         "  68-7*  1710  7-81  SaS-OS  J4-21,  Pe  Ola,  ft  01B=100-28  K 

T.N.8c»da      (|)SS-G7  16-84  7  00     0-69  ie'42,  Fe  I'SS,  S  0-9»=99-8B  How. 

$.        "  68S6  16-73  7-67       !10  14-98=100  How. 

Pyr.,  etc. — B.B.  JDtamesceB  and  rorms  a  veucular  enamel.    SolDble  in  ODoiMntrated  muHati/ 

arid  without  gelatiuiimg. 

Ob*.— Occura  with  Bcoleclte  at  the  Beniflord  id  Iceland;  in  Faroej  at  Poonah  In  India;  ii. 
Email  flcHh^calored  trfstaU  at  Slcje;  in  small  reddiiih  cijstali,  nearlj  or  quite  opaqua.  with  Btil- 
bite,  at  UargaretTille,  S.  Scotia,  T  m.  E.  of  Port  George  (anal.  1 ;  loo.  for  anaL  8  not  precUoly 
known),     Koported  bb  occ-urring  with  atilbite,  apophjlDte,  eta,  at  BeTg«n  Bill,  N.  J. 

ParastUbile.  Von  WaltershauHea  thus  namoa  (1.  c,  p.  261)  a  apecimen  from  Biirgarflord,  which 
afforded  on  analysis  Hi  6187,  M  1783,  (}a  1-S2,  Na  2  UO,  K  1*78  &  9  20=100,  for  wbioh  h« 
deduces  Ibc  0.  ratio  1  :  3  :  12:  3,  and  writes  tha  fomula  &  Si  +  Sl5i*-f-S  fl.  It  reBembleB  epi- 
B^'bite,  but  givea  (Fogg.,  zdi.  170)  136°  39'  for  the  angle  /A  /. 

3'*4.  BUnULNBITB.  Bluttriger  Zeolith  Uei/er,  Beschaft.  Gea.  K.  Fr.  Berlin,  it.  1779; 
SoffiTi.,  Bergm.  J.,  130,  1789.  Btatter-Zeolith  (var.  of  Z.)  Wont.,  1800,  Ludw.  llin.,  49,  1S03. 
Stilbite  pt,  StQbite  anamorphlque,  S.,  Tr.,  ill  18»I.  Euzeolith  Brdtk^  Hoffln.  Mia.,  It.,  b^ 
40,  IBI8.  Hoolandite  Brooke,  Bd.  PhiL  J.,  rL  112,  1822.  Liooolnite  HOelteoek,  Bep.  O.  Hasft, 
1833,487,1886,682,1841.    BMUfflODtile  £««V.  &  IL.  1 839. 


da 

68-69     17-62     7-66 
GO'28      17 '36     S'32 
U.       68-99     18-21      6'9S       2-35     14'88  =  ini'i 
•2!      17-^3     8'20       '2-46     13-80  =  101-0i 


Mouuclinic.     C= 


'  35',  I A  /=136''  4',  0  A  l-i^lSe"  45' ;  a  ;  6  :  c= 
1-065  :  1  :  3-4785.  Observed  planea  as 
in  the  annexed  figures. 

(?A2-i=tl6°20'    a  A -1=106°  32' 
OA-2-i=114  iA.1  7=11158 

3-t  A  -2-i=129  40  -1  A  -1=146  56 
Cleavage  :  elinodiagonal  {iA)  eminent. 
Also  in  globular  forma ;  also  gi-anular. 
H.=3-5-4.  G.=3-2,  Haidinger ; 
2-195,  Faroe  Islands,  Thomson  ;  2175, 
Iceland.  Lustre  of  «-»  strong  pearly ; 
of  other  ftices  vitreouB,  Color  various 
shades  of  wliite,  passing  into  red,  gray 


/ 

\iiy/ 

^ 

2-\y 
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ind  brown.  Streak  white.  Transparent — subtranslucent.  Fracture  sub- 
^oiichoidal,  uneven.  Brittle.  Double  refraction  weak ;  optic-axial  plane 
iiormal  to  i-i;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
Dase ;   Descl. 

Oompw — O.  ratio  1  :  8  :  12  :  6,  oorrespondiDg  to  6  Si,  Si,  Oa,  5d=SiIica  59*1,  alumina  16-9,  lima 
9-2,  water  14'8slOO.    Analyses  :  1  Meyer  (La);  2,  Thomson  (Min.,  i  347);  8,  4,  Bammelsbei^ 
CHandw^  i.  8o2,  Pogg.,  ex.  626);  6,  Damour  (Ann.  d.  M.,  lY.  x.  207);  6,  Waltershausen  (Yulk 
Qest.,  262) ;    7,  Haiighton  (PhiL  Mag^  lY.  xiiL  609)  : 


Si 

£1 

Oa 

]$ra 

a 

A 

1. 

68-3 

17-2 

6*6 

17  6=99-6  Meyer. 

2. 

Faroe 

69-16 

17-92 

7-66 

16-40=100]2  Thomson. 

Z. 

loeland 

68  2 

17-6 

7-2 

— 

16*0=99-0  Bammelsberg. 

4. 

M 

69-88 

1614 

624 

0*46 

2-83 

16*48  Bammelsberg. 

5. 

U 

69*64 

16-33 

744 

1*16 

0*74 

14-88=99-64  Damour. 

6. 

i« 

68-90 

16-81 

7-88 

0-67 

1-6H 

14  38,  9e  0-12,  Idg  1. -29= 100*04  W. 

7. 

Nerbudda 

66-69 

16-36 

6-88 

1*46 

0-89 

17-48,  &g  0*82=98-46  Hanghton. 

The  red  color  of  the  Fassa  crystals  is  due,  according  to  Kenngott,  to  minute  crystalline  gndnf 
of  another  mineraL 

Pyr,,  etc« — Aooording  to  Damour,  the  Far5e  mineral  loses  part  of  its  water  in  dry  an*,  which 
it  retakes  in  ordinary  air;  the  loss  of  the  mineral  is  2*1  p.  c.  at  lOO**  C,  and  8*7  p.  c  between  100* 
and  150'*  GL ;  and  this  is  restored  again  after  24  hours  in  the  air.  At  190"  the  loss  is  12*8  p.  c. ; 
and  by  the  end  of  two  months  all  is  regained  but  2*1  p.  a    B.B.  same  as  with  stilbite. 

Oba< — Heulandite  occurs  principally  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
metalliferous  yeins. 

The  finest  specimens  of  this  spedes  come  ftt>m  Beniflord,  and  elsewhere,  Iceland ;  the  Farou 
Islands ;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  Kilpatrick  Hills,  near  Glas- 
gow ;  on  the  I.  of  Skye ;  in  the  Fasaa  Yalley,  l^rol ;  Andreaaberg,  Harz ;  near  Semil  and  Bodis- 
fort,  Bohemia ;  Poremba,  Poland ;  Marschendorf,  Moravia ;  Neuddrfel,  near  Zwickau,  Saxony ; 
Siberia,  at  Nertachinsk,  eta ;  in  the  amygdaloid  of  Abyssinia.  Bed  varieties  occur  at  Campsie  in 
Sterlingshire,  with  red  stilbite ;  also  in  Fassa  YaUey,  Tyrol ;  and  brown  in  ore  beds  at  Arendal 
At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  flesh-red  colors, 
and  associated  with  laumontite,  apophyllite,  thomsonite,  eta ;  also  at  Gape  Blomidon,  in  crystals 
an  inch  and  a  half  in  length ;  at  Martial's  CJove,  Isle  Haute,  Partridge  Island,  Swan's  Greek,  Two 
Islands,  Hall's  Harbor,  Long  Point 

Jn  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  at  Hadlyme,  Gt,  and  Chester,  Mass. ; 
with  these  minerals  and  datolite,  apophyllite,  etc,  in  amygdaloid  at  Bergen  Hill,  New  Jersey ; 
sparingly  at  Kipp's  Bay,  New  York  Island,  on  gneiss,  along  with  stilbite :  at  McKinney's 
quarry,  Rittenhouse  Lane,  near  Philadelphia,  sparingly;  on  north  shore  oi  Lake  Superior, 
between  Pigeon  Bay  and  Food  du  Lac ;  in  minute  crystals,  seldom  oyer  half  a  line  long,  with  hay- 
denite,  at  Jones's  f^s,  near  Baltimore,  on  a  syenitic  schist  (Levy's  beaumonUtej  which  is  crystal- 
lographically  and  opttca^y  identical  with  heulandite). 
Named  after  the  English  mineralogist,  H.  Heuland. 

Ckhuiitk  How  (Ed  N.  Phil.  J.,  II.  x.  84,  1859)  is  near  heulandite  in  composition,  but  is  massire, 
irith  a  subresinous  or  waxy  lustre,  H.=3*5,  white  or  yellowish-white  color,  and  it  fuses  B.B.  with- 
out intumescence.  How  obtained,  as  a  mean  of  two  analyses,  Si  67-57,  %1  12*66,  Fe  1*14,  Mg 
l-bl,  Oa  9-82,  &  0-37,  fi  16'69=99'12.  Forms  the  thin  outer  crust  of  amygdulei?  in  trap  of  the 
Bay  of  Fundy,  near  Black  Bock.  A  jmre  species  could  hardly  be  exposed  from  a  massive 
material  in  sucdi  a  condition. 


396.  BREWBTBRXTB.    AvoJte,  EdPhiL  J.,  vi.  112, 1822.    Diagonit  JS^vO^Ghar.,  118, 188Z 

Monoclinic.     67=86°   56',  /A  7=136°,   0  A  14=157°   14';  a  :  J  :  c=. 

V0387  : 1  •.  2-4715.     0  A  i.i=93°  4',  OAi^=90%  0  A  7=93°  24',  OaU 

=176°,  4-i  A  |4=172°,  Brooke.     From  measurements  by  Mallet,  7  A  jf= 

m°  13^,  7Ai-i=157°  17'-23',  7Ai.i=112°  12'-17',  (?Afi=175°  49' 

-^5',  H  A  f  i=171°  40'-43'.    Cleavage :  U  highly  perfect. 

H.=4-5-5.    G.=2-432  Thomson;  245. Damour;  2-453,  Mallet.    Lu» 
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/^o2B 


I  a 


gi 

^1 

Fe 

Ba 

dr 

Ca 

1.  Strontian 

63-67 

17-49 

0*29 

6-76 

8*32 

1*36 

2.        " 

63*(»4 

16-64 

6-05 

9-01 

0-80 

8.        " 

(})  64*32 

16*26 

0-08 

6*80 

8  99 

1-19 

tre  of  ir\  pearly ;  of  other  faces  vitreous.  Coloi  white,  hi 
dining  to  yellow  and  gray.  Streak  white.  Transparent- 
translucent.  Fracture  uneven.  Double  refraction  weak; 
optic-axial  plane  normal  to  iA ;  bisectrix  parallel  to  orth- 
diagonal;  plane  of  axes  of  the  red  rays  inclined  21°-i^v 
to  ti,  and  70^-72°  4'  to  0. 

Oomp.— 0.  ratio  for  %  S,  Si,  ^=1  :  3  :  12  :  6,  oorresponding  to  6  §1,  ii 
(f  Sr+i  Ba),  6  d=Silica  5S-6,  alumina  15*8,  baryta  7*6,  etroDtia  10*^  wfttc: 
18*4=100.  Analyses:  1.  Gonnel  (Ed.  N.  PhiL  J.,  zix.  85);  2,  Thomson  (iOa. 
L  848);  3,  J.  W.  MaUet  (PhiL  Mag^  lY.  zriiL  218)  : 

ti 

12-68=100*46  Gonnel. 
14*73 =100- 17  Thomaon. 
13-22=99'85  Mallet 

Pyr.|  etc. — According  to  Damonr,  brewsterite  loses  water  in  anheated  dried  air,  experiencisf 
A  loss  of  weight  of  1-65  p.  a  in  the  course  of  a  month.  At  100"*  0^  after  2  hours,  the  kwa  is  O-f 
p.  a,  but  at  180"  C.  7*7  p.  c.,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutatlh 
attracting;  they  have  become  opaque  and  pearly;  by  48  hours'  exposure  to  ordinary  air,  the  toe« 
Is  reduced  to  2*7  p.  a  At  ISO"  C,  the  loss  is  8*2  p.  c. ;  this  is  reduced  to  sero  after  48  boors 
exposure ;  and  at  270°,  the  loss  is  10*1  p.  c,  which  is  reduced  to  1*2  p.  a  after  8  days' exposure. 
At  a  dull  red  heat  the  loss  is  12*8  p.  e.,  and  at  a  bright  red,  18-3  p.  a  B.B.  sweHs  up  and  fuses 
at  3  to  a  white  enamel    Decomposed  by  acids  without  gelatiniring. 

Obs. — First  observed  at  Strontian  in  Argyleshlre,  with  calcite.  Occurs  also  at  the  GianO 
Causeway,  ooating  the  cavities  of  amygdaloid;  in  the  lead  mines  of  St  Turpei;  near  Freiburg  is 
the  Brisgau ;  at  the  Col  dn  Bonhomme,  &  W.  of  Mont  Blanc,  on  a  quarts  rook ;  near  Bareges,  fa 
the  Pyrenees,  in  a  calcareous  sohist;  and  it  has  been  reported  firom  the  department  of  the  Isms 
Id  France. 

Named  after  Sir  Dayid  Brewster. 

396.  MORDBNim.    Bmo,  J.  Ch.  Soa,  IL  li.  100. 

In  small  hemispherical,  reniforra,  or  cylindrical  concretions.  Structure 
iibrous. 

II. =5.  G.=2-08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.     Rather  brittle. 

Oomp.— 0.  ratio,  ft,  S,  Si,  ^=1  :  3  :  18  :  6  ;  correspondmg  to  9  Si,  Si,  (}0a+il!<ra),6ft=S 
06-92,  ^  12'66,  Oa  4  59,  ]^a  264, 1^  13-29=100.    Analysts :  How  (1.  o.) : 

Si  ^         Oa        ]^a         a 

(i)  68-40       12-77       3-46       236       13-02=100. 

The  soda  includes  0-09  to  0*23  of  potash.    The  sQica  varied  from  67 'S8  to  69*27. 

Pyr.,  etc. — ^Yields  water.  B.B.  fuses  without  intumescence.  Not  perfbctly  d€«oiiipos9d  hj 
adds 

Obs. — Occurs  near  Morden,  King*8  Co.,  Nova  Scotia,  m  trap,  with  apophyUte^  barite,  tad  i 
Drehn!to*like  mineral ;  also  at  Peter's  Point,  eight  miles  west^  with  gyrolite. 


APPENDIX  TO  ZEOLITE  SECTHON, 

897.  SLOANITE    Mmeghini  ik  Bech%  Am.  J.  €oi.,  IL  xit.  64. 

Orthorhombic.    /A  7=106°.     Cleavage :/ very  distinct    Id  radiated 
^''h  often  a  fracture  transverse  to  the  radiation. 
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H.=4-5.    G.= 2-441.     Lustre  pearly.     White.    Opaque. 

OOVP. — O.   ratio  for  ft,  S,  Si,  ]^  from  analjBi8r=l  :  6  :  7  :  l=sSOica  42*7,  alumiia  34*9,  lime 
U-4,  vrater  110=100.    Analysis:  Bechi  (Am.  J.  8cl,  II.  xIt.  64): 


Si 

Si 

C» 

*iS 

frs 

i 

fi 

42-19 

86-00 

8-12 

2-67 

0-25 

0-80 

12-60=100-76. 

Ptb.,  bic — ^Yields  water.    B.B.  fhses  withoat  iatomesoenoe  to  a  iMvb  onameL    Diaaolvea  ir 
the  acids  even  in  the  oold,  and  gelatinises. 
From  the  gabbro  rosso  of  Tuscany. 

398.  Saspaohitb  Desdoizeaux  (Mio.,  L  420).  A  teoUHe  mineral  from  Saspach  in  Kaiiserstahl, 
afforded  J.  Schill  (Jahrb.  Min.  1846,  462)  Si  01*60,  ^  16-51,  Ca  6*20,  &  6*82,  Mg  1-98,  ^  17'00 
=99*96.  OocoTfl  in  tufts  of  fibres  and  ooncretiona;  G.=:  1*466;  H.=4— 6;  white  or  colorleas; 
lustre  ailkj  to  yitreous.  Easily  soluble  in  muriatio  add.  Oocura  in  doleiyte  in  oavitleSi  and  ia 
often  overlaid  by  faujasite  and  apophyllite. 


III.  MAKGAEOPHTLUTE   SECTION. 


The  Margarophyllites,  whose  general  characteristics  are  mentioned  on 
page  393,  have  the  crystallization  of  the  micas,  and  the  name  alludes  to 
the  pearly  folia.  Massive  varieties  are,  however,  much  the  most  common 
with  a  large  part  of  the  species,  and  they  often  have  the  compactness  of 
clay  or  wax.  Talc,  pyrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  while  pinite  occm's,  as  thus  far 
known,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  ^ :  1,  corresponding  to  tersilicates  at 
one  extreme  and  the  lower  of  subsilicates  at  the  other.  %ut,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
under  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates ;  and,  although 
there  must  be  much  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  method  of  arrangement  is  in  fact  no  more  arbitrary  than  the  common  one  of  making  no 
account  of  the  water.    Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
time,  it  contains  water,  and  holds  it  even  when  highly  heated,  thereby  indicating  that  part,  at 
least,  of  the  water  is  basic ;  and  with  basic  water  the  ratio  may  be  2 :  1,  or  that  of  a  true  Bisil- 
ioate.    The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  therefore,  not  to  be  alto- 
gether arbitrary.    Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
uid  like  structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  therefore, 
next  to  talc^  among  the  Bisilicates.    Serpentine  has  not  sOica  enough  for  «  Bisilicate  f  but,  widi 
luUf  of  its  water  basic,  it  is  a  Unisilicate.     Eaolinite  is  identical  with  serpentine  in  oxygen  ratio, 
as  pyrophyllite  ia  with  talc,  and  is  similarly  a  Unisilicate.    Pinite  has  tiie  same  ratio,  excepting 
half  less  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonite  is  another  of  like 
ratio  and  diaracters.    These  species,  moreover,  are  all  related  to  Uie  margarodites  or  hydrous 
nucaa. 

In  the  following  table  the  spedes  are  distributed  under  the  three  heads  above  mentioned.  The 
catalogue  of  the  spedes  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  containing  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  siUca,  and  water,  and  also,  in 
soother  column,  those  for  the  bases,  silica,  and  water ;  and  under  ^  in  the  latter,  a  Auction  is 
added  in  parentheses,  which  indicates  what  proportion  of  the  wa.«r  (when  any)  is  made  basic  in 
the  formulas. 
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ABEANGEMENT  OF  THE  SPEGUR 


I.  BISILICATES. 


L  TALO  GROUP.    Foliated  when  crystallised. 


899.  Talo  a 
B 
400.  Ptbophtllitb 

401.  PlHUTB 


(ifi+tMg)Si+ifi[ 

afi.»H-jxi)fli«+Tvfi 


Bie|e.iaH.+ji%) 

Sie|e,|(iH,  +  J/5Al)-TV«q 
Sie|e,|(i(H,.K„B)+t/?Al)4  \t 


XL  SEPIOUTE  GROUP.    Contain  magnesinm  or  aluminnm.    Known  onlj  maaslTe. 
402.  Sbpioutb  (ilS+f  %)Si-fi]ft  Bieie,|(iH,+f Mg)+iaq 


403.  APHBODm  MgSi+f  £[ 

404.  ODfoun  (i^+f  3itl)9i*+^ 
406.  Smeotitb  (ifi'+i£l)§i*+4^d 

406.  MONTXOBILLONITE  (i£['+f  %1)  §i'  +  6fi 


Sie|e,|Mg+taq 
eie|e.|(iH,-|.t/?2M)+iaq 
6i  e|e,|(i  H,  +  i  /9A1)+  li  ai| 
Sie|e4(tH,  +  f/?Al)+ltaq 


ni.  CHLOROPAL  GROUP.    Contain  iron  in  Uie  aeaqniozyd  state. 


407.  STILFNOMKT.ANB          (It*,  (Fe,  Xl))  Sl'+Sfi 

Sie|e,|(fi,/?(Fe.Al))+faq 

408.  Cqlobopal              (]fe',Fe)Si+4ifi[ 

eie|ej(Fe,/?Fe)  +  liaq 

409.  GULUOOJilTB 

410.  CBLADONm 

It  fi  gi   ]^   fifi  Si  d 

ft   fi   Si     fi    fiS  Si    fi 

Talc  A             1          H    i        I    H    i 

amolite 

18      1        1    8      l(i) 

B              1          2i    i        1     2i    i(f) 

Smectite 

14      4?      14      iii) 

PyrophyUite           1     2i    i        1    2i    i  (f ) 

Ifontmorillonite     1    2^    2^      I     2i    2i 

Pihiite              1     8  20      2        1    2}    )  (i) 

Stilpnomelane                              12} 

SepioUte           1         8      1        1    8      1  (i) 

Ohloropal 

1    2      i        1     2      i 

Aphrodite        1         3      |        1    2      f 

Glaaoonite 

18   9     sr     I    Si  If 

n.  UNISILICATES. 


IT.  BBBPENTIKE  GROUP.    Oontahi  magnesiiim. 


411.  SBBPSMTIini 

412.  BAsnn 

413.  DsWKTLXn 

414.  CsBOiin 

415.  HTDBOPBXn 
410.  GJUTUlTfl 

'1.7.  SAPOinn 


(jfi+|Ag)«fli+i«[ 

ttfij.tAg)'Si+|fi 

(ifi+iAg)Si+ifi 

(ifl+|(3ife,te))«8i+tfi 

(itt+|(*i,fig))«8i+tft 


a|e4KiH,+fa^),+Jtq 
Sqe4|(H,+|Mg),+}aq 

sqe.K*H.+iMg),+iaii 

Bi|e4|(iH,+|(Mg,Fe))"+|iq 
Si|ej(iH,+f(Ni,Mg)).+tM 


HTDBOX78  8ILI0ATKB,   MAKOAKOPHTLLITB  8E0TIOK. 
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V.  KAOIilNITB  GB0I7P.    Oontain  aluminum. 


418.  Pholbbixs 

419.  Kaoumixs 

420.  HaUXITOTB 

421.  Saxoitb 


(ifl«+fSl)«8l«+3fi[ 


Sl|e4|(iH.+t/JAl),-h«i 


YL  FINITE  GBOUP.    Contain  alnminnm,  and  generally  alkali  metals. 


422.  PlHIXB 

423.  CATASPmri 

424.   BiHABITB 
426.  PAULOONm 


(ifi»+f(t*,Xl))«fli» 

(i»"+ixi)»a»+ffi 

(t&'+i5l)'8i"+tfi 
tti[«+f(»»Sl))«8i»+nS 


Si|e4|(iH,+f(K,.^Al)), 
6i|e4|(|  (K„ea,Mg)+t^Al),+ia 
Bi|^4|(*  (Mg,ea)+i/?Al), + i  aq 
Siie^Ki  H,+t  (ft,  /?(Al.Fe)),+aq 


VIL  MABGABODITS  GROUP.     Structore  mJcaoeooB.     Oontain  alnminum,  and  generaUj 
alkali  metals. 


426.  Fahluniti^  a 

B 
421.  GBOPFm 

428.  Yoiarm 

429.  Haboaboditb 

430.  DAXoumn 

431.  PABAGONm 

482.  euphtluth 

433.  (Ellaobxbjte 

434.  oookkixk. 


(WH+iB)«+|(Xl,$'e))»Si» 

(}(ifi+iB)»+l(5l,Fe))«Sl«+Jfl 

(i(ifi+*lt)»+iXl)«Si«+£[ 

(ilt»-hi(*l,Fe))«Si«+8fl 

(i(|fi+ifc)-+f(5l,3Pe))*8i» 

(i(ifiH-»*a)'+lXl)«8i» 

(jB»+fXl)«Si»+jfi 
(i(ifi+*^)'+»il)«8i« 


Siie^KI  (H„  «)+}  0(:M,  Fe)), 
Si|e4(}  (H„«)  +  f  0{M,  Fe)),  + 1  ao 
6i|e4|(i(H„  ft)+i/?Al),+iaq 
Si|e4|(i«+i/ff(Al,  Fe)),4-aq 
Si|e4|(i  (H„  KO + 1 0(M,  Fe)). 
Si|e4|(i(H„Ka)+f/?(MFe)), 
Si|e4|(i(H.,Na,)+t/?Al), 
Si|e4|(i(K„  Na.)  +  »^Al).+taq 
6i|04|(i  (H„  K:„  »)+* /?A1). 


VUL  HISINQEBITE  GBOUP.    Oonsist  largely  of  iron,  or  iron  and  manganese. 


436.  HisnroxRiTB 

436.  EnCAKNITE 

437.  NsoToom 
4S8.  Stuhkutb 

439.  GlLLDIGITB 

440.  JOLLTn 


(i  fi«-h  t  Pe)«  Si' + 4ft  Si|e4|(i  (H„  ft)+>  /JFe),  +  f  aq 

ttfi'+K*'©.  An)7Si*+fi  Si|e4|(iH,H-|(Fe,  Mn)),  +  iaq 

(4  fi« + 1  (»n»  fig*,  Fe))«  8i» + 3  ft    6i|e4|(i  H,  +  f  (Mn,Mg,i9Fe),  +  J  aq 


(ft",3Pe)«8i»+6ft 
(i»"+f5l)«gi»+4ft 


Si|e4|(ft./?Fe),+2aq 

.6i|^4|tt  (Fe,  Mg) + f  /?A1).+ J  aq 


4BPqMfa."-441.  BfIOHLOKITB.     442.  POLTHTDBITR.     448.  LHUTI. 


Serpentine 

Deweylite 

OeroUte 

Hydro{ihite 

Genthite 

Fhoteilte 

Kaolinhe 

HaOoTSita 


1ft   S  Si  ft 
3  4    2 


2 
2 
2 
2 


8  8 

4  8 

3  8 

8  8 

8    8  2 

8    4  2 

8    4  8 


JtiEl8i  ft 

3    4  2(4)  Ptnito 

2    3  3(4)  OataspiUte 

2    4  3(4)  Biharite 

2    3  3(4)  Palagonlte 

2  3  3  (4)  Fahlunlte,  A 
8    3  2  B 

3  4  2(4)  Yoigtite 
3    4  8  (4)  Groppite 

28 


It  »  Si  ft 
1  8  12  8 
3     6    8     1 


ftSSi  ft 


1 
1 
1 
1 
8 


1  8 

2  4 


8 
8 

1 


6 
6 
2 


3    6 


4 

n 
1 
2 
1 
2 


8 

4 
3 
3 

4 
4 
2 
6 


4 
4 
8 
4 
6 
6 
2 
6 


1(1) 

4 
I 

Mt) 

1 
s 
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k 

ft  Si  a 

m&\  fi 

It  S  Si  ft 

ftfift 

d 

liargarodite 

6    9    2 

•f     9     2(1) 

Hisingerite 

2     3 

3{i) 

Damourite 

9  12     2 

10  12     2  (t) 

Ekmaonite 

4 

6    8 

8    3 

id) 

Paragonite 

9  12     2 

10  12    2  (1) 

Neotodto 

2    3 

H(f) 

EuphyUite 

8    9    2 

9    9    2 

Gfllingite 

1     1 

1 

(Ellacherite 

4    6    1 

6    6     l(t) 

JoUjte 

1 

2 

3    2 

1     1 

f 

Cookeite 

m.  SUBSELICATES. 


The  Bpecies  here  atranged  as  Subsilicates  seem  to  blend  iDdefinitelj  with  the  tTninlicBtei 
The  common  chloritea  have  atomicallj  three-fourths,  two-thirda,  or  leas,  of  ailicA  than  baawi,  aad 
are  manifestly  subsilicate  in  ratio.  But  they  graduate  into  the  pyroederitea,  which  are  tne 
tJniailicates,  if  the  water  ia  not  partly  basic,  and  thus  pass  into  the  margarodites  aboye.  Yet  tbe 
pyrosderites  have  so  much  reaemblanoe  to  the  chlorites  that  they  aeem  to  behmg  to  the  aaop 
natural  group. 

Under  the  uncertainty  with  regard  to  the  amount  of  basic  water,  the  species  are  enumerated  ia 
the  following  table  with  their  oxygen  ratios,  and  with  the  constituents  uuarranged  into  formnlas. 

It  is,  however,  interesting  to  observe  that  the  species  of  pyrosderites  and  chlorites  may  a£ 
have  the  formula  of  a  two-thirds  silicate  if  all  or  part  of  the  water  be  made  b^c ;  and  if  the 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subsilicates,  the  Subsilicates  wfll  tbeu 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  group,  2  :  1  for  the  second  or  Ohloritdd,  and  3  : 1 
for  the  ^eybertite  group.    In  a  second  table  below,  the  formulas  are  written  on  this 


I.  0HL0R1TE  GBOUP.    0.  ratio  for  bases  and  silica^  water  exduded,  1  : 1  to  3 :  2. 


445.  PTR06CLEBITB 

446.  ChOKICBITB 

447.  Jeffbbibitb 

448.  Pknndhtb 

449.  DeuSSITS 

450.  RiPXDOUTB 

461.  Lbuohtenbeboitb  4|  3 

452.  PboOHLOSTTB 
463.  GREHGianTB 
454.  APHBOSIDESin 

455.  Metaohlobitb 

456.  CRoarsTSDTm        3    8 


ft  fi  di  ]^ 

fiSSi 

a 

4    2     6    3 

1     1 

Hi) 

3    2    6    2i 

1     1 

i(+) 

2    8    6    2i 

1     1 

itt) 

4    2    4i  3 

4    3 

2(i 

6    3     6    4 

4    3 

2(i) 

4i  3    6    8i 

8    2 

H 

4    3    4}  3i 

8    2 

H 

2(t*g*+i*lX8fli,3fi 
2(i(%0a)'  +  fXlX8ft,Sfl 
2(lMg«+}(Xl,Pe)X3Si,8fl 

8(tlig'-h|(Xl,Pe)X9fli,12lt 

(»*g»+j5lx8Uifl 


4    8 


8    8    H 


8(i($*e,  ttn)*-i-i9eX  S,  Ud 


n.  CHLORITOID  GROUP.    O.  ratio  for  bases  and  sihca,  2 :  1,  or  nearlj. 


467.  corundophiutb 

468.  Ghlobitoid 

469.  Maboabitb 
460.  Thubixgits 


1  1  1  » 

18  2  1 

16  4  1 

2     3  8  2 


a  1  * 

2  1  i 

7  4  1(1) 

6  8  2(i) 


4tt*e"+t3LlX3Si,8fl 
7(|6a*+»Xl),6Si,3fl 
10  (1 9e"+  }  (SI,  |Pe)X  9  Si,]S  fi 


m.  8ETBERTITE  GBOUP.    0.  ratio  for  bases  and  siUca,  3  :  1  (to  4:  1 T). 
461.  SVYBBRTITI  6    9    5    i  ^    I     h  2(}(ig,0a)*+iSlXSi,i& 


ETBBOUB  BILI0ATE8.  MABOABOPHTLLITB  BBOnOir. 
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Formulas  of  the  Sabeiliciites  based  on  the  ratios  3  :  2,  2  : 1,  3  : 1. 


CHliOBITE  GBOUP.    0.  ntio  for  bases  and  sflioa  3  :  S. 


Pexkinitb 

RiPIDOLRB 
liBUCRTBNBKBCK 


Croksixdtot 


(l(fl,Sg)-+f5l)8l 
(tt(fl,*g,Ca)-+AXi)Si 
(A(ft,4g)»+AXl)Si+ifl 
tt»a0[,»g)-+/rXi)ft+fl 

(»Ag«+ixi)gi+iifi 

(i  (*e,  An)»H-i  Fe)  &+ li  tL 


(}(H.,iCg)+li9iy).e|e«|si 

(H(H,.Mg,ea)+-rtr^Al),e|e,|Si 
(A(H„  Mg)+ft/?  Al)«  ei^jsi+tw 
(if  (H„  Mg) + A  /?  Al),  e  1041  fii+aq 
(f  (H«,ifg)+ii7(i^  Fe)).  eiejSi+aq 
(»Mg+»i95l).e|e4|Si+taq 
(♦(Mg,Fe)+f^Al),e|e4|8i+|aq 
(i  (Fe,  Mn)+ J  0  Fe),  O  [O*!  81+ f  aq 


CHLORITOID  GBOUP.    0.  ratio  for  bases  and  silica  2 :  1. 


CORDKDOPHXLm 

Chloriioid 

llABOABIXB 

TuuiiuraixB 


ft(*g,*e)*+iiiy8i«+6fi 

(i*e«+fiirfli"+8fl 

(J(A,Ca)«+f5l)*8i« 


(i(Mg^Fe)+ii9^)«e,|ej«4-|aq 

(iFe+|^^)«e,|e4|Si+aq 
(i(H.,  6a)+t /?  Al)4  e,  1041  Si 
(i(fi.*e)»+i(Xl,Fe))*gi»+2ft    (i(H„Fe)+i^(Al,Fe))4e.|e4|Si+|aq 


8BYBERTITB  aBOUP.    O.  ratio  for  bases  and  silica  8 : 1. 


(l(»g,Ca)-+}Xirft+ift 


(l(»fe^)+f<^Al),e4|e4|Si+iaq 


APPENDIX  TO  HYDROUS  SILICATES. 


462.  WOLOBOHSKOm 

463.  SeLW  X  Jf  ITB 

464.  Chroiib  Oobmm 

465.  HlLOSOHm 
466. 


Si,  IBr,  Fe,  tL 
3i,Xl,er,%& 
Si,^,Sl,9e,d 
(Sl,er)Si+8fi 

Si,si,fri,fi 


467.  OHLOBOPHjnn 

468.  KuFffnonxi 

469.  CHAlfOlBm 

470.  Altrb 
470A.  PioBOrLUTrv 


Si,9e,fi 

Si,  Si,  Fe^  t'e^  S 

Si,%Oa»P,a 


I.    BISILICATES. 

3d9.  TALC  Maywiiut  \i9oi  Theophr,  Magoetis,  Cferm.  Taldk,  Glimmer,  Affrie^  Fos&,  264^ 
Interpr.,  466,  1646L  TkDc,  Oreta  Briansonia,  a  Hispanica,  a  Sartoria,  TelgstensLapis  Ollarii^ 
WaiL,  Ifin.,  133,  134,  1747.  Talcum,  Tftlgsten,  Specksten,  Steatites,  Oronst,  Min.,  89,  70^ 
1758.  Talc,  Soapstone,  Steatite,  Potstone.  Craie  de  BriaD<^n,  eta  /V.  Fyrallolite  pi 
Nordeiuk,  Sdiw.  J.,  nzl  889,  1820.    Bensselaerito  Bmmona,  Bep.  G.  of  N.  T.,  1837, 162. 

Orthorhombic.    I A  /=120°.     Occurs  rarely  in  hexagonal  prisins  and 
Vl&te8.    Cleavage:  basal,  eminent.    Foliated  massive;  sometimes  in  globn- 
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OXYORN  COMPOUNDS. 


lar  and  Btellated  groups ;  also  granular  masfiiye,  coarse  or  fine ;  also  com 
pact  or  cryptocrystalline. 

H.=l— 1-5.  G.=2-565— 2'8.  Lustre  pearly.  Color  apple-green  to 
white,  or  sil very- white ;  also  greenish-gray  and  dark  green;  BometinQes 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  lees  tram- 
lucent  at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties 
lighter  than  the  color.  Subtransparent — subtranslucent.  Sectile  in  a 
high  degree.  Thin  laminsB  flexible,  but  not  clastic.  Feel  greasy.  Optic- 
axial  plane  i-l ;  bisectrix  negative,  normal  to  the  base ;  DescL. 


Var. — 1.  fbUatedf  Tbfc.  GoDBists  of  folia,  usually  easily  separated,  having  a  greasy  feel,  taA 
presenting  ordinarily  light  green,  greenish-white,  and  white  colors.    (>.= 2*56— 2*78. 

2.  Massive^  SkaHU  or  SoapaUme  (Speckstein  (krm,).  (a)  Coarse  granular,  gray,  grayish-greca. 
and  brownish-gray  in  colors;  H.= 1—2*5.  PotsUmt  or  Lapis  oUaris  (Topfetein)  is  ordinary  aoap- 
stone,  more  or  less  impure,  (b)  Fine  granular  or  cryptocrystalline,  and  soil  enough  to  be  used  ae 
chalk ;  as  the  J^Wnc^  ehaUe  (Crate  de  Brianfon\  which  la  milk-white,  with  a  peariy  lustre  {c\ 
Renssdaeritef  cryptocrystalline,  or  wax-like  in  comp6eition,  but  often  haying  the  form  and  cdesTagt 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowish,  grayish,  gre^s- 
ish-white  to  very  dark,  and  sometimes  pearl-white;  fi.=3— 4;  G.=2'874,  Beck;  2*767,  fr.  Grrs- 
yille,  2-644,  fr.  Charleston  Lake,. in  Canada,  Hunt;  usually  translucent  in  pieces  a  fourth  of  ao 
inch  thick.  &ome  agalmatolite  is  here  included,  (d)  Induraied  taic  An  impure  slaty  tak, 
harder  than  ordinary  talc.  Talcose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  somewluS 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

PyraUokte  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varies  ex* 
oeedingly  in  composition,  as  shown  by  Arppe  and  others,  and  as  recognised  by  A.  £.  Nordea- 
skiold  in  his  FizUand  Mineralogy,  the  silica  ranging  from  49  to  76  p.  c.  It  indudes  pyroxene* 
therefore,  in  various  stages  of  steatitic  alteration.  Three  analyses  are  given  beyond  (Nos.  37-3$]^ 
and  others  on  p.  221,  under  pyroxene.  Anal.  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  his  pUkarandiie,  The  true  pitkarandite  is  similar,  but  afforded  I2'7l  p.  &  of  1*6, 
and  9-17  Oa  (see  anal.,  p;  221). 

Oomp.— 0.  ratio  for  Ag,  §i=I  :  2^^,  with  a  varying  amount  of  water  in  both  talc  and  steatite^ 
from  a  fraction  of  a  per  cent  to  7  p.  a  In  some,  the  ratio  for  iHg,  Si,  1^=1  :  2| :  ^,  oorrespood- 
mg  to  the  formula,  the  water  being  basics  {%  Mg+i  ti)  §i=Silica  62*8,  magnesia  33*6,  water  3-7 
=  100.  In  the  larger  part  about  1 :  2i  :  i=(|  Ag+i  tL\  81+.^  1^=Silica  62-0,  magnesia  nX 
water  4*9=100.  The  formula  is  commonly  written  Mg'  Si*H-2  tL  The  water  is  driven  off  onlj 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  not 
been  detected. 

AnaL  33-^6,  by  Lychnell,  Kersten,  (}enth,  and  Senft,  afford  nearly  the  formula  ftg*  Si*.  It  may 
be  that  free  siUca  (quartz)  is  sometimes  present,  and  that  thence  comes  an  occasional  exoesa  of 
this  ingredient 

Analyses:  I,  Marignac(BibL  Univ.,  1844);  2,  Klaproth  (Beitr.,  v.  60);  3,  J.  Schneider  (J.pr. 
Oh.,  xliil  316);  4,  Hermann  (J.  pr.  Oh.,  xlvL  231);  5,  6,  v.  Kobell  (Kastn.  Arch.  Nat,  xil  29t: 
7,  Beck  (Min.  N.  T.,  297);  8,  Delesse  (Rev.  Scientif.  etc);  9,  Wackenroder  (J.  pr.  Oh.,  xxil  S): 
10,  Delesse  (L  c.);  11,  T.  &  Hunt  (Rep.  G.  Can.,  1857,  454,  and  1863,  470);  12-22,  Scheerer  and 
Richter  (Fogg.,  Ixzziv.  321);  28-26,  T.  &  Hunt  (L  c.,  469,  470) ;  26,  Brandos  (Jahresb.,  iv.  1&6); 
27,  Scheerer  (I  c);  28,  T.  S.  Hunt  (L  a);  29,  Scheerer  (U  a);  3o,  Tengstrom  (Jahresb.,  iv.  1(6) 
31-33,  Lychnell  (Fogg.,  xxxviiL  147);  34,  Kersten  (J.  pr.  Oh.,  xxxvii.  164);  35,  Qenth(AnL  J 
Scl,  IL  xzxiii.  200);  86,  Senft  (ZS.  G.,  xiv.  167);  87,  Nordenskiold  (Schw.  J.,  xxxi.  389);  38, 3$ 
Arppe  (Finsk.  Min.,  43,  44,  Act  Soc.  Set  Fenn.,  1857);  40,  Scheerer  (Fogg.,  xciiL  lu3): 


Si        £1      j*e      %       £[ 


1.  Chamooni,  Fall,  talc 

2.  St  Gothard,    " 

3.  China,  AgaimaL 

4.  Slatoust,      Tak 
6.  Eatharinenb., " 

6.  Greiner,  " 

7.  Canton,  N.  Y.,  Rmai, 

8.  ZiUerthal,  Talc 


62-58 

— ^ 

1-98 

35-40 

0*04: 

6200 

2-25 

30-60 

0*50, 

68*29 

0-53 

2-27 

81-92 

0*78, 

69*21 

2-26 

34-42 

1*00: 

62-80 

0-60 

no 

81-92 

1-92: 

62*80 

1-00 

1-60 

82-40 

2-30: 

5976 

»— 

8-40 

32*90 

2*86, 

68-00 

k. 

83-60 

3-40: 

=100  Marignac. 

fi:  2-75s=98*00  KUprotiL 

Mn  0-23=99-02SG&neidsr. 

=99*39  Hermann. 

=98*34  KobelL 

=10010  KobelL 

Ca  1-00=99-90  Beak. 

=100  Delesse. 


HTBSOUB   8ILICATBS,  KABOABOPHYLLTTE  EBCTION. 
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a. 

10. 

11. 

1ft. 

14. 

16. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

26. 

27. 

2S. 

29. 

80. 

Bl. 

82. 

83. 

84. 

35. 

86. 

37. 

38. 

80. 

40. 


Ghiim,  AgalmaL 
B.  iBland,  I\ak 
PoUon,  Can.,  l^eaiU6 
TjTol,  Tbic 
Qloggnitz,  indur^d 
Wunsiedel,  AetidL 


«* 


K 


Fenestrelles,    " 

China,  AgaJhnaL 

I^edmont 

St.  Qothard,  TaU 

Wansiedel,  SieaJtiU 

Parma,  " 

Boraas,  Taic 

Elzivir,  Can.,  StaaJbiiA 

Canton,  N.  T.,  Benaa, 

Grenville,  " 

Baireuth,  SkabiU 

Zoblitas,  " 

Cbarleston  L.,  Benaa. 

Preasnitz,  TUe 

Abo,  SteatUa 

Mt  Oaanegoi],Fyr.,iSfX0ailile 

Soolland, 

Saia, 

Yoigtalwrg, 

Webster,  K.  O,  FbL  talc 

Kittelsthal,  Steatite 

Finland,  FyraXL 


u 

II 
u 


u 


it 


it  u 


Si         £l  J^e 

61-97     0-67 

61-76  1-70 

59*60  0-40  4*60 

62*38 1-42 

62-47  013  0-47 

62-35  1*84 

62-07  0*39  1*69 

62*29  015  1*22 

62-80  006  1*62 

61*96  1*47 

60*86  1-71  0-09 

6203  1-88 

62-18       tr.  2-63 

61*98  0*04  1-69 

6910  3-51 

6110  1-62 

61-60  1-63 

60*12  8*02 

60-81  0*79  2-11 

61-90  1-46 

68-46  0-09  1-09 

68*96  0-78     

66-70  2-41 

64-58  6-86 

63-13  2-27 

66  02  0-81 

64-44  0-48  1-39 

66-94 

66-62 

67-49 

68-87 

6006 


0-48 

1-06 
8*88     0*89 
1*11     1*26 
0-84    2-18 
6-67     1-68 


33-03 
31-68 
2916 
3119 
32-08 
81-32 
8113 
31-66 
3132 
31-02 
32-08 
8144 
30-46 
30-41 
2906 
3163 
31*i»6 
3016 
29-94 
80*42 
82  83 
28-25 
80-23 
27-70 
84  80 
81*94 
3319 
29*66 
23  38 
80-06 
•23-19 
2713 


a 

3-48: 
8  83: 

4-40, 
4*73, 
4-78: 
4-78: 
4-83: 
4-83: 

4*89: 

4-92: 
4*95: 
4-96: 
4-97: 
6-04: 
6-66: 

6*60: 
6*60: 
6  63: 

5-87, 
6*64= 
6*56, 
6*66, 


0*20, 
0*34, 

1*60: 

3*68, 
7-80, 
7*32, 
4*62, 


=99-16  WacketkTcder. 
=98-96  Deleaee. 
S^i  <r.=97*95  Hunt 
]^i  0-20=99-92  Scheeier. 
=99-93  Scheerer. 
=99*79  Scheerer. 
=10011  Scheerer. 
=  100-04  Scheerer. 
=1<K)-19  Scheerer. 
=9»-37  Scheerer. 
=99-68  Scheerer. 
=100-31  Bichter. 
=100*14  Bichter. 
=99-06  Scheerer. 
=97-82*  Hunt 
=  100-05  Hunt 
=99-79  Hunt 
=98*92  Brandea. 

:&i  0*30,  l^e  0*46=99-77  Scheerei 
=  100-31  Hunt 
Ca  0-61=99  64  Scheerer. 
Pe  0-6=100*28  Tengstrom. 
=99*34  LychnelL 
=99*08  LychnelL 
=99*70  LychnelL 
J^Ta  (k  tr.)  o-75=99-72  Kersten. 
]^i  0  23=100*07  Genth. 
=99-24  Senft 

Ca  6-68,  Ma  0*99,  bit  loss  6*38  N 
Mn  0-69,  Oa  290=100*80  Arppe 
Oa  8  74=100*64  Arppe. 
Pe  0*67=99*83  Scheerer. 


*  After  MparatlJDg  about  2*6  p.  o.  of  carbonates  of  lime  and  magnesia. 


InanaLS,  a=2  763;  9,  G.=2-747;  12,  G.=2  69;  18,  G.=2-78;  18,  G.=2-79;  22,  G.=2^8, 
83,  G.= 2*795 ;  36,  G.= 2*682.  For  other  analyaes  see  Scheerer,  Pogg.,  Ittti'y.  840-860. 
Stromeyer  found  0*4  Ni  in  the  talc  of  Boraaa,  and  0*43  Ni  in  that  of  SelL 
The  ateatite  from  Gropferagriin,  in  which  Klaproth  found  but  69*6  per  cent  of  ailica,  along  with 
Mg  30*5,  j'e  2 '3,  ^  5*5  (Beltr.,  ii  177),  ia  what  haa  been  caUed  hydrosteaitie.  An  impure,  leek-greea 
indurated  talc,  Arom  Briatol,  Ct,  afforded  H.  H.  Lummis  (Am.  J.  ScL,  II.  xxxL  368)  Si  64*00,  ^e  4*76, 
Ikg  27-47,  fi[  4-30=98-52.  The  Feueatrelloa  (Piedmont)  paeudomorph  had  the  cleavage  of  horn* 
blende;  of  tiioae  of  Wunaiedel  (from  Gopferagriin),  No.  16  was  a  paeudomorph  after  quartz,  and 
14  after  dolomite. 

Pyr.,  etc — In  the  dosed  tube  B.6.,  when  intensely  ignited,  most  yarieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
enameL  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Hot  decomposed 
by  adds.    Bensselaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Obs. — ^Talc  or  ateatite  is  a  very  common  mineral,  and  in  the  latter  form  conatitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  taloose  or  chloritic  schist,  and  dolo- 
mite, and  frequently  contains  crystals  of  dolomite,  breunnerite,  asbestus,  actbolite,  tourmaHue, 
magnetite. 

Steatite  is  the  material  of  many  peendomorphs,  among  which  the  most  common  are  those  after 
pyroxene,  hornblende,  mica,  soapolite,  and  spineL  The  magnesian  minerals  are  those  which  com- 
QU)nly  afford  steatite  by  alteration;  while  those  like  scapoUte  and  nephelite,  which  contain 
Boda  and  no  magnesia,  most  fluently  change  to  pinite-lilce  peendomorphs.  There  are  also 
Bteatitio  peendomorphs  after  quartz,  dolomitei  topaz,  ohiastolite,  stauroUte,  pyanite,  garnet, 
idocraae,  chrysolite,  gehlenite. 

Hunt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  in  Azoic  or  prsaailurian  crystalline  rocks. 
The  occurrence  of  rensellaerite  in  these  rocks  in  northern  New  York  is  no  exception,  any  morii 

than  pyraUoUte  in  those  of  Finland,  Uiese  being  products  of  subsequent  alteration  or  metamoi 
phism. 

Apple-green  talc  occurs  in  the  Grelner  mountain  in  Saltzburg ;  in  the  Yalais,  and  other  placei 
ibore  mentioned;  also  in  Cornwall,  near  Lizard  Point,  with  serpentine;  in  Scotland,  with  sea 
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pentine,  at  Portsoy  and  elaewhere ;  on  Unat,  one  of  tbo  Shetland  ialanda ;  at  Onkj  Head,  Doqi 
k>w, Ireland;  etc 

In  N.  America,  foliated  talo  occora  in  Mdine^  at  Dexter.  In  VermorUf  at  Bridge  water,  handaiB 
green  talc,  with  dolomite ;  at  Athena  or  Grafton,  Westfield,  Marlboro,  Kewfane.  In  Nev  Basf^ 
thin^  at  fVanoestown,  Pelham,  Orford,  Keene,  and  Bichmond.  Id  Mass^  at  Middlefleld,  Wmdar 
Blanford,  Andover,  and  Chester.  In  R  Island^  at  Smithfield,  delicate  green,  and  white  in  a  079* 
talline  limestone.  In  K  York,  near  Amity ;  on  Staten  Island,  near  tiie  quarantine,  comxnos  t&i 
indurated;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-white.  In  Jfi  Jtraef,  ft 
Lodkwood,  Newton,  and  Sparta.  In  Fmn^  at  Texas,  Nottingham,  Unionyille ;  in  Soutii  Hooniak 
ten  miles  south  of  Carlisle ;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  littei 
quarried  extensively,  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose  colors.  In  JT.  Qv-,  n 
Webster,  Jackson  Co.,  a  variety  supposed  by  Geuth  to  be  altered  chrysolite.  In  Oanada,^ 
PottoD,  with  steatite^  in  metamorphio  Silurian;  in  the  townbhip  of  £lziYir,  an  impure  grayish  vs. 
in  Aaoic  rocks. 

The  so-called  rengselaeriie  occurs  in  northern  New  York,  in  the  towns  of  Antwerp  (with  tb 
form  of  pyroxeneX  Fowler,  Dekalb,  Edwards  (at  the  iron  mine,  a  white  variety,  from  which  ink* 
stands  have  been  made),  Russel,  Grouvemeur,  Canton  (in  small  crystals),  Hermon  (in  large  maste«, 
dystalliue  massive) ;  and  in  Canada,  at  Grrenville,  Charleston  Lake,  near  Brockville,  Bawdoo.  acd 
Bamsay.  It  is  often  associated  with  orystalline  limestone,  and  graduates  at  times  imperoeptiUj 
into  serpentine ;  its  rook-masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  oi 
four  hundred  yards. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves.  It  maybe 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  varieties  (indudii^  the 
rensselaerite)  are  sometimes  carved  into  ornaments,  eta  When  ground,  it  is  used  for  diminisbiiig 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain.  Venetian  tak  is 
used  for  removiAg  oil  stains  from  woollen  doth,  eta 

A  white  steatite  of  a  silvery-pearly  lustre  was  tiie  Magnetia  of  Theophrastus— a  stone,  acoor<i- 
Ing  to  this  author,  of  silvery  lustre,  occurring  in  large  masses,  and  easily  cut  or  wrought  Tbe 
word  is  the  origin  of  the  moderu  magnegia,  Agricola,  in  his  "  Interpretatio  Berum  Metallicaram'' 
appended  to  his  works  (1546),  gives  as  a  German  synonym  of  Magnetis,  TiMk;  and  he  adds,  as 
other  synonyms,  SUberioeisa  and  Kaizensiiber,  and  also  OHmmer,  the  (^rman  now  for  mioa^  evi- 
dently confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  ai 
lapis  sdasUia, 

ether  later  writers  derive  the  word  iak  f^om  the  Arabic  lalk;  and  Aldrovandus  (1648)  statei 
that  it  is  of  Moorish  introdnciiou,  adding,  **  Hoc  nomen  apud  Mauritanos  Hdiam  significare  did- 
tur,"  SieUa  rarrce— Star  of  the  Earth— being  one  old  name  of  the  mineral,  given  it  because  "like 
a  star  and  with  silvery  lustre  it  shines."  GsBnius  ("De  Mineralibus,"  16it6)  writes  the  word  is 
Latin,  TakkuSy  but  most  other  writers  of  that  century,  Talcum. 

The  word  steaHUa  occurs  in  PUuy  as  the  name  of  a  stone  resembling  fat;  but  no  Author  dfiSori{^ 
tlon  is  given. that  can  with  oertaiuty  idenUfy  it. 

Bensselaerite  was  named  after  Stephen  Van  Bensselaer,  of  Albany,  N.  Y. 

4(X)A.  Talooid  Naumam.  (Min.,  (^thedit,  256,  1859)  is  a  snow-white,  broadly-foliated  ttkd 
Pressnits,  described  by  Scheerer  as  nwiraJlar  kUseiMiurerHydrthUdc  (Fogg.,  Ixxxiv.  3SSj ;  G.=S'^ 
inalyses  by  Scheerer  and  Bichter : 

ft  21  fig         ^e  d 

1.  PressnitB  67'81         26*27        1-lT        4-13=99*88  Scheerer. 

2.  **  67*95        0-24        25*54        1*59        414=99-46  Bichter. 

* 

Tbe  oxygen  ratio  nearly  3  :  10  :  1.  It  may  be  only  common  talo  with  disseminatBd  qvJ^ 
For  another  analysis  of  Pressnitz  talo^  see  No.  29,  above.  The  Eittelsihal  (Thuringite)  etoetiM 
(Speokstein,  anal.  86,  p.  468)  is  similar,  except  m  the  less  water. 

40a  PTROPHYZiZJTB.   PyrophyUit  ffrnvL,  Fogg.,  xr.  692,  1829.    Fyraiudt  Annlll ,  Handb, 

897,  1841.    Agahnatolito  or  Fagodite  pt 

Orthorhombic.  Not  observed  in  diBtinct  crystals.  Cleavage:  basal 
eminent.  Foliated,  radiated  lamellar ;  also  granular,  to  compact  or  crTP- 
tocrystalline ;  the  latter  sometimes  slaty. 

H.=l-2.  Q.=2-75-2-92.  Lustre  of  folia  pearly,  like  that  of  talc; 
Af  magAive  kinds  didl  or  glistening.    Clolpr  white,  apple-green,  grayish  9i^i 
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browTusli-green,  yellowish  to  ochre-yellow,  ^ajiBh-white.  Substransparent 
to  opaque.  LaminsB  flexible,  not  elastic.  Teel  greasy.  Optic-axial  angle 
large  (about  108°) ;  bisectrix  n^ative,  normal  to  the  cleavage-plane. 


r.— (1)  Foliated,  and  often  radiated,  doeely  lesembling  talc  in  color,  feel,  lustre,  and  stmo 
care  ;  0.=2'785,  Berlin.  (2)  Compact  massive,  wlute,  grayish,  and  greenish,  somewhat  resenii 
blin^  oompact  steatite,  or  French  chalk;  G.=2'81— 2*92,  Brush;  H.=l*5— 3.  This  compad 
▼ariety,  as  Brusdi  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatolite, 
from  China ;  it  is  used  for  slate-pendla,  and  is  sometimes  called  pmdMonc 

Oomp. — O.  ratio  for  ilkl,  Si,  H,  mostly,  I  :  2^  :  ^,  as  for  much  talc,  if  three-fourths  of  the 
water  be  basics  giving  the  formula  (i  :&'+}  £l)  §i'+^  ]&=SiUca  66*0,  alumina  29-8,  water  5-2= 
100.     The  formula  usually  written  ;!^l'.§i*+  2  $=£l^  Si"+4  ]Q[. 

Anal.  1  and  2  give  nearly  the  formula  oSkl  Si*+£[=Silioa  69*9,  alumina  34'2,  water  6-9=100; 
and  if  the  spedmena  were  not  impure,  they  indicate  that  two  species  are  here  oombined.  The 
species  ptfrvphyUHe  was  established  on  the  first  of  these  two  analyses. 

AnalyBea:  1,  Hermann  (Pogg.,  zv.  692);  2,  Igelstrom  (B.  H.  Ztg.,  zzv.  808);  3,  Bammelfi- 
herg  (Pogs.*  1^^^  61^);  ^  ^«  eydgren  ((Efv.  Ak.  fi^tockh^  1848,  110);  6-«,  WaLnstedt  ((Efv.  Ak. 
Sto^du,  1848,  111);  9,  Brush  (Am.  J.  Set,  XL  zzvl  68);  10,  &  T.  Tyson,  11,  0.  D.  Allen  (Am. 
J.  ScL,  11.  TTTiv.  219);  12,  IS,  Gtonth  (Am.  J.  Sol,  IL  xviil  410);  14,  J.  L.  Smith  (Am.  J.  ScL, 
ILzHiL6a>: 


Si 

£1 

Pe 

*g 

Oa 

tL 

1.  Siberia 

69-79 

29-46 

1-80 

4-00 

6-62=100-67  Hermann. 

2.  Uorrsjdberg^  Sw. 

69-86 

33-44 

0-77 

0-44 

tr. 

7-46=101-97  Igelstrom.* 

3.  Spaa 

66-14 

26-87 



1-49 

0-39 

6-59 =99-48  Rammelsberg. 

4.  Westana,  Sw. 

67-77 

25-17 

0-82 

0-26 

0-66 

6*82,  An  0-60=101  Sjogren. 
7*08,  Mn  009=100-35  Sjogren. 

5.          "           »* 

66-61 

26-09 

O-70 

0-09 

0-69 

6.  Ghina,  I^igodiie 

65-96 

28  58 

009 

0-16 

0-18 

6*16— 10012  Wahnstedt. 

1.       " 

66-88 

27-95 

0-06 

0-16 

0-18 

5-20=99  93  Walmstedt 

8.        «*              " 

65*65 

28-79 

0-28 

tr. 

0-23 

5-11-100-06  Walmstedt. 

9.       "              «' 

65-95 

28-97 

.^.^ 

0-22 

6-48,  ]^a,^  0-25=100-87  Brash. 

10.  Deep  River,  N.G.,  fiuiMs.  66*93 

29-54 

... 

6-40= 100*87  Tyson. 

11.  Carbonton,     "       " 

66-26 

27-91 

108 

— — 

5*26=100*49  Allen. 

12.  Chesterfield,  a  C^  foL 

64-82 

28*48 

0-96 

0-33 

0-66 

6*25=100-39  Genth. 

1-i.            '»              " 

6601 

28*52 

0-87 

0*18 

0-23 

5-22=101*03  Gtenth. 

14.  Arkansas 

6602 

26-U 

2-20 



4*98,  An  (r.,  ^2^K  1-18=99*49  & 

:.,  etc — Yields,  water.  B3.  whitens,  and  fUsos  with  diiBculty  on  the  edges.  The  radi- 
ated varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  orig^al  volume  of  the 
assay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  (cdumina).  Partklly  decomposed  by 
sulphuric  acid,  and  completely  on  fusion  with  alkaline  carbonates. 

Obs. — Compact  pyrophyllito  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cyanite. 

PyrophylUte  occurs  in  the  Urals,  between  Fyschminsk  and  Beresof;  at  Westana,  Sweden;  the 
Horrajoberg  in  Elfdaleu,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil  Also  in  white 
stellate  aggregations  in  Cottonstone  Mtn.,  Mecklenburg  Co.,  K.  0. ;  in  Chesterfield  Dist.  S.  C, 
with  lasulito  and  cyanite ;  in  Lincoln  O).,  Gra.,  on  Graves  Mtn. ;  in  Arkansas,  at  the  Kellogg 
lead  mine,  near  Little  Bock.  The  compact  kind,  resembling  a  slaty  soapstoue  in  aspect  and  fee^ 
is  found  in  large  beds  at  Deep  Eiver,  N.  C,  g^reenish  to  yeUowish-whito  in  color,  with  G.=2*91 ; 
wmilar  at  Carbonton,  Moore  Co..  N.  C,  having  G.=2*82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  making  slate  pencils. 

Thomson,  in  an  analysis  of  his  nacrUe  (EL&c  Gkn.  ScL,  iiL  332)  fh)m  **  Brunswick  "  (should  have 
been  UnUy\  Maine,  obtained  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica;  the  high  silica,  as  he  aaya,  was  due  to  mixed  quarts. 


401.  PZHUTB.    FShUt  S^str&m,  Svanberg,  Ak.  H.  Stockh.,  1839,  166.    Cumatolite  C.  Ui  Shep' 
ari,  private  pnbUcation,  May  24,  1867.    Cymatolite  id,  Correspondence,  Dea  24^  1867. 

Micaceous.  Sometimes  constituting  long  prisms^  but  only  as  a  pseudo- 
niorph.     Surface  of  plates  sometimes  wavy. 

H.=:l«6.  G.=2"72,  pihlite,  Svanberg ;  2'74r,  cymatolite,  Shepard.  Lustre 
P^^ly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    Laminsa 
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brittle,  but  Beparating  into  thin  scales,  which  are  flexible,  scniewhat 
and  transparent.    Feel  soft. 

Oomp. — (k\  ^)6i\  from  STanberg^s  AnaljsiB,  if  the  water  be  baeic;  from  BiirtOD*8,  if  balf 
the  water  be  basic,  (i(i&+i&)4-iii^l)Si'.  It  is  doselj  related  to  pjrophjdUte,  bat  is  oai 
that  species  in  its  appearance  and  its  alkalies.  Analyses:  1,  Svanberg  (La);  2,  3,  B.  8.  ^^^ 
rpriv.contrib.): 

di      ^     Pe    &g    da    ]$ra    Li    &      £[ 

1.  Brattstad  63*68  25*12  301  1*62 

2.  Goshen      61-21  2801 

8.         *•  61-20  27*27 


3-76  2-39,  P  0-84,  Mg  0*58=100-89  8t. 

0-43  0-63  0-57  4*54  3-83=99*12  Bnrtoau 
tmdetermined        3-78  Burton. 


Prof.  Shepard,  in  an  imperfect  ezammation  (priT.  contrib.),  obtained  Si  69*4^  Si  83*91,  ttwi^ 
iia  2*60,  fl  1-40=97-21. 

Pyr.,  etc. — ^Iii  a  closed  tube  yields  water  at  a  high  temperature  (Brash).  B3.  fuses  st  6|  or 
only  on  the  thinnest  edges;  infusible  (Svanbeig).    Scarcely  attacked  by  adds. 

Obs.— Prom  Brattstad,  near  Sala,  Sweden,  in  granite.  Also  (oymatolite)  from  tlie  indioo&ts 
locality,  Goshen,  Kass.,  and  from  Norwich;  at  both  places  covering  crystals  of  spodomene,  sone- 
times  at  the  latter  to  a  depth  of  three-fourths  of  an  inch ;  and  also  as  continuations  of  spodume&e 
crystals,  the  foliation,  according  to  Shepard,  at  right  angles  to  the  spodumene;  appears  to  be 
a  result  of  the  alteration  of  the  spodumene. 

Named  alter  the  Swedish  mining  director,  PihL     Oymaioiite  is  ttom  ««^a,  wove. 

• 

102.  SEPIOLmi.  Meersdiaum  OemL,  Wem.  Bergm.  J.,  377,  1788.  L'Ecame  de  Mer  iV. 
EeifekiU  Kirw^  i.  144^  1794.  Magnesite  pt  BrangfL,  liin.,  1807;  ICagnesite  ul,.18S4.  Sepio^ 
tith  Ghck^  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

H.=2— 2*5.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Color  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— O  ratio  for  &,di,£[=l :  3  :  1,  corresponding  to  Mg*§i'+2:£[;  or,  if  half  the  water  is 
basic  1:2:  i=(fMg+ifl)8i-+-ili= Silica  60*8,  magnesia  27*1,  water  12-l  =  100.  Analyses: 
1,  Lychnell  (Ak.  H.  Stockholm,  1826,  175) ;  3,  SchulU  (Bamm.  Min.  Oh.,  1000) ;  2,  4-8,  Scheerer 
k  Richter  (Pogg.,  Ixzziv.  861);  9,  Damour  (Ann.  Oh.  Phys.,  IIL  viL  316): 

Si         fig        tl 

60-87  27-80  11-29,  Pe  and  3tl  009= 100-05  LychnelL 

61-38  28-28  982,  l^e  0*09= 1 001 9  Scheerer  &  Bichter. 

60*01  26-78  12-62=99*41  SQhultz. 

61-17  28-43  9-83,  ^e  0-06,. C  067=100-16  Scheerer. 

61*49  28-13  9-82,  fe  012,  C  067,  Ca  0-60=10i»-83  lUchter. 

61-30  28-39  9*74,  ^e  008,  C  0-56=10o-07  Scheerer. 

68-20  27-73  964,  Oa  1-63,  C  2-7.S=99*83  Bichter. 

60-45  28*19  9-57.  fe  0-09,  C  1-74,  3kl  0-ll  =  10015  Scheerer. 

65-00  28*00  10-35,  Fe  1-40,  SA  1*20,  Oa  1  01,  &  0*5*2,  sand  1-50=98*98  Dam. 


Asia  Minor 

t4 


1. 

2. 
8. 

4.  Turkey 

5.  " 
Greece 
Asia  Minor 

it 

Morocco 


6. 
7. 
& 
9. 


19  to  20  per  cent  of  water  were  found  by  Berthier  in  meerschaum  from  Madrid  and  Ooulom 
miers  (Ann.  d.  M.,  yii  318);  and  by  yon  SLobell  in  that  of  Greece  (J.  pr.  Ch^  zxriii.  483);  tf 
follows: 

Si         £1        Ag  fi 

63*8  1*2  23-8 
64-0  1*4  24-0 
48*0         tr.        20-06 


1.  Spain 

2.  Coulommiers 
8.  Greece 


20-0=98*8  Berthier. 

20-0=99-4        " 

19-6,  ¥e  12*40=100-06  KobeU. 


1>obereiner  also  found  two  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  IGnoc 
Klaproth  (Beitr.,  11  172)  found  in  the  same  5  per  cent  of  carbonic  add,  whidi  proceeded  froc 
mtermixed  carbonate  of  magnesia. 

A  related  mineral,  found  in  the  serpentine  of  Zoblitz,  a  little  translucent,  white  or  yeflovishi 
with  H.=2'33^  afforded  Delesse  §i  53  6,  3k\  0-9,  with  Fe  tr.,  ftg  28-6,  fi  16*4=99-4. 

Pyr.,  etc.-  «In  the  dosed  tube  yields  first  hygrosoopio  moisture,  snd  at  a  Idgher  teoipsntnri 
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Eves  madi  iMrater  and  a  burnt  smeO.  B.B.  some  TaiietSes  blacken,  then  bum  white,  ani  ftiac 
ith  diiBculty  on  the  thin  e<]ges.  With  cobalt  solution  a  pink  ooLor  on  ignition.  Decomposed 
y  muriatic  acid  with  gelatinization. 

01*0^ — OcscuTS  in  Asia  Minor,  in  masses  in  stratified  earthy  or  aUurial  deposits  at  the  plains  ol 
I^kilii-eliery  ivhere,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  decomposition 
•f  carbonate  of  magnesia,  which  is  imbedded  in  serpentine  in  the  surrounding  mountains.  He  ob* 
erves  that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meerschaum  (Am.  J.  Sci., 
I.  viL  286) ;  also  found  in  Greece :  at  Hrubschits  in  MoraTia ;  in  Morocco ;  at  Yallecas  in  Spain, 
a  extensive  beds,  affording  a  lignt  but  valuable  building  stone.  The  mineral  fh>m  Morocco, 
sailed  in  French  Piem  de  9avon  de  Mairoc^  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
erent  places  in  Algeria. 

The  word  fneertehawm  is  German  for  MO'froO^  and  alludes  to  its  lightness  and  color.  SepiMn 
Olocker,  iB  f^m  94iria,  cuiO&fith^  the  bone  of  which  is  light  and  porous ;  and  being  also  a  pro- 
duction of  the  sea,  "  deinde  epumam  marinam  significabat,**  says  Glocker. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  MagneaUe  (1)  the  car- 
bonate, which  he  calls  MUekelTa  magneaiie  (see  under  Maqnesitb)  ;  (2)  the  hydrous  silicate  or 
meersc^om  ;  and  (3)  the  siliceous  carbonate  from  Baudissero  in  Piedmont ;  he  putting  ^  Mitchell's 
magnesitey"  the  carbonate,  flnL  Karston,  in  his  **  Tabellen,"  published  the  next  year,  separ- 
ated from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  magneaiky  and  in  thLs  he  has 
been  followed  by  all  Gkrman  and  most  other  mineralogists.    The  application  of  the  namo  maynd- 

sile  to  the  hydrous  sOicate^  done  in  the  later  writings  of  Brongniart  and  by  subsequent  Frenoh 

mincrralogiflts,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHROOZTB.    Aphiodit  BarUn,  Ak«  H.  Stookh.,  173, 1840. 

Soft  and  earthy  like  sepiolite. 

G. = 2*21.     Color  milk-white.     Opaque. 

Oomp.— O.  ratio  for  ft.  Si,  £[=1  :  2  :  f ;  MgSi+f  ft.    Berlin  obtoined  (L  c)  SOica  61*56 
magnesia  83*72,  protozyd  of  manganese  1*62,  protoj^d  of  iron  0*69,  alumina  0*20,  water  13*82. 

Oba. — From  Longban,  Sweden. 

Earned  from  a^p<)$,  foam, 

Delesse  has  anidjxed  another  species,  containing  Silica  68*5,  magnesia  28*6,  alumina  with  trace 
of  sesquiozyd  of  iron  0*9,  water  164=:nearly  MgSi+ft.  Occurs  in  serpentine,  of  a  white  or 
yeUowisb  color,  with  a  waxy  lustre,  and  somewhat  translucent    G-.=2*386. 

Hampshtriie  is  a  name  applied  by  Hermaim  to  the  steatite  of  oertein  steatitlc  pseudomorphs 
described  and  analyzed  by  Dewey  (Am.  J.  ScL,  iv.  274,  v.  249,  tL  384^  1822,  1823),  who  obtained 
Si  50-60,  3fcl  0-15,  Jig  28-83,  ^'e  2*59,  Mn  110,  fl  16-00.  It  gives  the  oxygen  ratio  for  ft,  Si,  fl, 
1:2:1.  Bat  the  constituente  of  pseudomorphs  are  seldom  pure'  species,  and  without  thorough 
investigation  afford  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostiy  the 
form  of  quarts. 

404.  dMOUTB.  Ki,itaXia  Theophr.  Gimolia  FHn.^  xxxv.  67.  Cimolit  Klapr^  Beitr.,  i  291, 
1795.  Pelikanit  Ouehakoff,  BulL  St  Pet,  zvi  p.  129,  J.  pr.  Gh.,  Ixdv.  264.  Hunteiite 
Maughiofiy  PhfL  Mag.,  17.  zviL  18,  1869,  zxiiL  60. 

Terra  Lemnia  IHoaear^  PUn,^  eta    Sphragld  KarsL^  Tab.,  28,  88,  1808.    Ehrenbergit  Nagger* 
aOk  Terh.  nai  Yer.  Bonn,  iz.  878,  1862. 

Amorphous,  clay-like,  or  chalky. 

Very  soft.  G. =2-18— 2*30.  Lustre  of  streak  greasy.  Color  white, 
grayish-white,  reddish.     Opaque.     Harsh.    Adheres-  to  the  tongue. 

Oomp*— 0.  ratio  for  Jkl,  fli,  ^=1:8:1;  corresponding  to  £l*Si*+ 3  ]Q[;  or,  if  half  of  the  watei 
^  basic,  (|£l+i^')Si'+d.  Analyses:  1,  Elaprotii  (L  a);  2,  Bimoff  (Ann.  J.  M.  Buss.,  1841, 
^36);  3,  V.  Hauer  (Jahrb.  geoL  Beichs.,  1864,  61);  4,  Ouchakoff  (L  c);  6,  Haughton  (L  a): 

Si       Si       I'e       fi 

1.  Afgentiera  63-00    23*00    1*26    12-O0=99*26  Elaproth. 

2.  EkaterinoTska         68-62    23*66     12-00=90'07  Bimoff. 

3.  NearBilin  62-30    24*28     12*34,  Oa  0-83 =9970  Hauer.    G.=2*376. 

1  Kiew,  PdieamU       66-66    2284    0-44      9*31,  Mg  056,  fc  0*30,  P  017=99  28  Ouchakofr 
&.fliinieri(e  66-93    20-97     11-61,  4g  0-46,  6a  0-80=99*26  Haughton. 
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Klaproth,  in  a  later  analjaiB  (Beitr.,  irl  3«8X  obtained  Si  54-0,  Si  26m,  fTe  1-fi,  &  ft^  fi:  II 
The  huntoiite,  aooording  to  the  analyaia,  oontains  a  little  ezoesB  of  silica,  profaa^f  dm  to  bm 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr.,  etc — ^Yields  water.  B.B.  beoomes  gxaj  and  finally  bums  white ;  infusible.  WifhooU!! 
solution  a  blue  color. 

Oba.— From  the  island  of  Argentiera  (Kc^cd>#  of  the  Greeks);  Berg  Hzadiacht,  near  Bais,  Bo 
hemia;  also  from  Ekateriuovska,  district  of  Alexandrovsk,  Bussia;  Gfovenunentof  Kier,  Bossk. 
Nagpur,  Central  India,  with  orthoclase  in  granite. 

404JL  Sphiugiditb.  (Aq/iv(ayj)i>to«x>r.  S^yu  Mffvii.  Torra  Lemnia  PSftM.,  xzxtL  8ph2» 
gid  Karat,  Tab.,  28,  88,  1808.)  Belated  in  oompoeition  to  oimolite,  but  contains  oome  alkal. 
Oolor  yellowish-gray,  brownish,  or  yellowish-white.  Sometimes  mottled  with  ni8t4ike 
barsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 

Klaproth  obtained  for  its  composition  (Beitr.,  iy.  383) : 


Si 

£l 

Pe 

*g 

Oa 

»a 

^ 

66*00 

14-50 

600 

0-25 

0  25 

3-50 

8*50 

From  Stalimeno,  the  andent  L&mnos,  It  was  also  called  Terra  ngillaia.  It  was  dug  for  ms& 
omal  purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  siamped  vHOi  a  seal,  and  htruoe  tic 
name  aigiilaia  in  Latin,  and  aphroffis  in  Greek.  There  was  also  a  Jiubrica  Lemnia,  or  LemA.sk 
BeddlSj  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia. 

404B.  Ehkenbxrgit  Mffgeraih  (Verb,  nat  Yer.  Bonn,  Ix.  378,  1857).  Near  the  preceding  is 
composition,  and,  like  that,  oontainiug  alkali.  It  is  almost  gelatinous  in  the  fresh  state,  and  be> 
comes  fragile,  pulyeruleut,  and  opaque  on  drying;  color  rose-red.  Analyses:  1,  Sdmabei (Ici: 
8,  G.  Bischof  (L  a) : 


Si 

^] 

Fe 

ftn 

Mg 

Ca  ffa,^     ti 

1.  56-77 

16-77 

1-66 

0-86 

1-80 

2-76    8-78     1711=100  SchnabeL 

2.  64*64 

6-04 

4-56 

4-61 

0-41 

3-96    811      7-77=100  Bischot 

Ehrenbergite  occurs  in  clefts  in  trachyte  at  the  quarries  of  Steinchen  and  Wdkenburg;  Siebeo- 
gebirge. 

400G.  AHAUXITB  Breiih,  (J.  pr.  Gh.,  xr.  325,  1838).  Groenish-white,  pearly,  granular;  with 
cleavage  in  one  direction.  Translucent  H.=2— 2*5.  G.=2*26.  Plattner  obtained  (L  c.)  Si  5o'7, 
it  1 1*5,  with  much  ^1,  a  little  Mg  and  te. 

From  Bilin,  Bohemia. 

404D.  PoBTZTE  Meneghini  Jb  Bechi  (Am.  J.  Sci.,  H  zIt.  63).  Orthorhombia  In  radiated 
masses;  cleavage  very  distinct  parallel  to  a  rhombic  prism  of  120^  H.=5.  G.=2-4.  Los&e 
vitreous.    Golor  white.    Opa«iue. 

Oomp. — If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mmeral  corresponds  ts 
the  formula  &  Si*+2  &    Analysis  by  Bechi  (Am.  J.  ScL,  IL  xiv.  63)  : 

Si         &      Ag       Ca     f^a       &       ^ 
58-12     27-50    4-87      1*76    0*16    010    7-92=100-43. 

Yields  water.  B.B.  Intumesces  much  and  affords  a  milk-white  enamel.  Dissolves  in  acidi, 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  hi  Tuscany.  Named  after  Hr.  Forte 
of  Tuscany. 

406.  SBaSOnm.  Fuller*s  Earth  pt ;  Terra  or  Greta  Fullonum  pt ;  Walkthon,  Wtlkeide 
pt,  Cferm, ;  Terra  k  Foulon  pt  J^.  Smeetit  BreWLf  HandK,  344, 1841.  Malthadt  BnUk,  I 
pr.  C9l,  X.  610,  1837. 

Massive.    Clay-like. 

Very  soft.  G.=1'9— 2'1.  Lustre  dull;  of  streak  shining.  Color  whitei 
sray,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or 
brownish.  Streak  colorless.  Unctuous.  Does  not  adhere  to  the  tongne. 
Softens  in  water. 
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Var. — Filler's  Earih  indades  manj  kinds  of  unctaoas  days,  gray  to  dark- green  in  color,  and 
B  otily  in  part  Breithaupt's  smectite.  MtfJi  of  it  la  kaoliuite.  Maithadte  is  described  as  occur- 
ring  in  thin  lamiDie  or  scales,  and  sometimes  missive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  translucent ;  the  original  is  fVom  basalt,  at  Steindorfel,  m  Lausitz ;  and  Beraun 
Ln  Bohemia  ia  given  as  another  locality.  SmectUe  is  a  mountain-green,  oil-green,  and  grayish- 
green  day,  from  Gilley  in  Lower  Styria. 

Oomp. — O.  ratio  for  1^  Si,  '&=  1  :  4  :  4  in  anaL  1 ;  whence,  if  a  fourth  of  the  water  is  basio^ 
(iXl-hifl8)Si«-h4ifi. 

The  chemical  spedes  characteristic  of  these  minerals  is  probably  the  same-^  silicate  of  alumina 
related  to  cimolite,  but  containing  three  or  four  times  as  much  water. 

AnaljBea:  1,  Jordan  (Pogg.,  hami.  691);  2,  Klaproth  (Beitr.,  ir.  338);  3,  0.  Meis8ner(L  c): 

Si        Si       Fe     Mg     Ca       '& 

1.  CiUey,  StnedUe  61*21     12'26    2*07    4'89    213    27-89=100-44  Jordan. 

'i.  Biegate,  MiU&^s  K    63-00     1000    9*76     1'25    0 60    24-00,  i  Ur.,  Na  CI  0'10=98'60  Elapr. 

3.  Steindorfel,  MaliK      6017     10*66    3*16     0*26    35*83=100*06  Meiasner. 

Pyr.,  etc. — ^B.6.  the  malthadte  is  inftisible ;  but  the  smectite  and  the  Biegate  fbUer's  earth, 
owing  to  the  impurities  present,  fuse  rather  easily.    Decomposed  by  muriatio  add. 
Oba^— All  the  kinds  baye  a  soapy  feel 

Rhodautb  Thommm  (Min.,  i.  364,  1 836)  is  a  rose-red  mineral,  "  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  prisms.**  Earthy;  feel  soapy;  ^=2*0;  G.=2'0. 
EaaUy  scratched  and  poUshed  with  the  naiL    B.B.  not  altered. 

Composition,  according  to  Bidiazdson  (L  c.),  Si  65-9,  Si  83.  I^e  11*4,  fin  ^.,  AgO'6,  Oa  I'l,  ti  22-0 
=99*3.  From  nodules  in  amygdaloid,  in  Antrim,  northern  Ireland.  "It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Portlock  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

406.  MONTMOBILLONITB.  Saiveiai,  Ann.  Ch.  Phys.,  UL  zzL  376,  1847.  Confolensite 
Jk^^  Min.,  ill  583,  1866.  Delanovlt  Kenng.^  Jahrb.  G.  Reichs.,  iv.  638,  1863.  Delanouite 
Dvfr^  Min.,  iii  583, 1866.  Stolpenit  (=Bole  of  Stolpen)  Kenng.,  Min.,  41, 1863.  Saponite  Nicklea, 
Aon.  Ch.  Phys ,  IIL  Ivl  46,  I859=:Pierra  a  savon  {Germ.  Beigseife)  de  Plombi^res.  Steargillite 
MeiUel,  DeacL  Mia.,  i  205^  1862.    Brinite  Thamaan,  Min.,  L  341,  1836. 

Masaive,  clay-like. 

Very  soft  and  tender.  Lustre  feeble.  Color  white  or  grayish  to  rose- 
red,  and  bluish ;  also  pistachio-green.  Softens  in  water,  and  for  the  most 
part  does  not  adhere  to  the  tongue.    Unctuous. 

Var.~(l)  MofUmoriilanite  is  rose-red;  fVom  Montmorillon,  France.  OovrfolensiU  is  paler  rose- 
led;  fr. Confolens,  Dept  of  Chaiente,  at  St.  Jean-de-C61e,  near  Thiviers.  DelanouUs  is  similar  Id 
color,  and  is  fir.  Millac,  near  Nontron,  Fhmce ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2)  SUApeniU  is  a  day  from  the  basalt  of  Stolpen.  SteargitlUe  is  white,  yellow,  and  pistachio- 
green,  subtranslucent,  insoluble  in  adds ;  and  is  easily  cut  into  cakes  looking  like  soap  or  wax ; 
fr.  near  Yirolet  on  the  Bochelle  raihroad,  and  at  the  tunnel  of  Poitiers.  Saponiie  of  Kicklds  is  a 
soap-like  day  from  the  granite  from  whidi  issues  one  of  the  hot  springs  of  Plombidres,  Prance, 
called  Soap  Spring. 

ErinUeia  a  yellowish-iil  dayey  mineral  from  tLj  Giant's  Gauaeway ;  G.=2*04;  opaque;  a 
Uttlc  resinous  in  lustre ;  unctuous;  BJB.  inAisible  but  whitens.    Named  from  Erin  (Ireland). 

Oomp^^Lika  smectite,  but  containing  more  alumina.  O.  ratio  for  S,  Si,  fi=l :  2^:  2^; 
wheooe  (^  £1+^  H>)  Si"+5 ^  Analyses:  1,  2,  Salvetat  and  Damour  (1.  a) ;  8,  Berthier  (Tr.  d. 
Bbs.  v.  sdche,  i  68) ;  4.  v.  Hauer  (Jahrb.  G.  Bekhs.,  iv.  633)  6,  6,  Salvetat  (Ann.  Oh.  Phys.,  m 
xxxl  lio);  7,  Bammelsberg  (Pogg.,  zlviL  180);  8,  Meillet  (L  %);  9,  Niddda  (L  a);  10,  Berthier; 
11,  Thomson  (La): 

St 

1.  Montmorillon,  Mont  (i)  49*40 

2.  »*  "       (1)60-04 

3.  (Jonfolens,  Qmf.  496 

4.  KUUkv  Man,  60*66 
^  k)UJ.de061e,  Cbi)^.        46*66 


21 

Fe 

Ag 

Ca 

JTa^ft 

1ft 

19-70 

0-80 

0-27 

1-60 

1-60 

25*67=98  84  Salvetat 

2016 

0-68 

0-28 

1-46 

1-27 

2600=99*84  Damour 

18-0 

2-1 

21 

28-0  =99-7  Berthier. 

19-15 

Mn  4-40 

0-68 

24*05=98*78  Hauer. 

22-60 

1-06 

0-30 

1-66 

0-10 

26  20,  Si  gel  0*96,  qt& 
1-04=99-46  Salvetat 
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Si        Si  9e        &g       Ca    JTa^fi:     1^ 

6.  rnMO-rad  45-44    24*00        1'36     .  0-09      0*83    0-93    26-70=^99*J5 

7.  SiolpenOe  45*92  2214       8*90   25-86=97*82 

8.  SiearffUlUe  4530  23*30  £*e  1-21  An  1*48     1*70  27-00=99*99  MeOIet 

9.  Vlomhi^rWfSaponiie^O'ei  18*45         <r.  li^  ^.  0aS3'53    0*41  37*uO=100  K'icddea. 
10^          "                 "      46*8  23*4 2*1 26-6=98*9  Berthier. 

II.  JSWntte  47*04    18*46        6-36       Ca  100   25-28,  Na  Q  0-9= 99-14 1 

Salvetat  observes  that  carbonate  of  soda  separates  a  little  gelatinous  silica,  and  sulphunc  y 
some  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  alaminooa  £l 
cates  generally. 

Pyr.,  etc. — ^B.B.  infusible,  excepting  the  stolpenite,  which  affords  a  yellowish  enaznet  probs  / 
owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  Moutmorillonite  loaa  » 
p.  c.  of  water  at  100"  €.,  and  delanouite  14  p.  c.  The  saponiie  lost,  according  to  Kickl^  2i  ^i 
of  water  in  dry  air  at  15  G. ;  34-6  p.  a  at  100**  G. ;  and  37  p.  c.  at  redness.  The  loss  ovef  5.* 
phuric  acid  was  29  p.  & 

Severiiey  according  to  the  analysis  of  Pelletier  (p.  477),  would  be  identical  nearly  with  the  bo 
eral  from  Gonfolens. 

4 06 A.  Bcaoumoffskin  of  John,  a  greenish-white  day-like  mineral  from  Kosemuti^  in  Skax,  n 
near  montmorillonlte,  except  in  the  less  amount  of  water.    Zellner  obtained : 

gi  54*50        £l  27*25        te  0*26        Ag  0-37        Ca  2-00        £[  14*26=98-62. 

A  lUhomarge  (Sceinmark)  from  Strimbuly,  Transylvaniai  afforded  Hingenau  (Jahrb.  Ifia.,  Is^ 
690): 

ft  52-40      ^21-80      d[g4'28      Ca  2-50      £;$ral-34      ^  [17-68]=10a 

It  is,  probably.  Judging  from  the  magnesia  and  alkalies  present,  only  a  mixture. 

407.  STELPNOMBLANE.     Oloeker.  ZS.  f.  Min.,  Jan.,  1828,  Haudb.,  672,  183L     Ghalo^ 

Sfiep^  Bep.  Am.  Assoa,  vi  232,  1861. 

Foliated  plates,  sometimes  hexagonal,  sometimes  radiated.  Also  fibroiLN 
or  as  a  velvety  coating  even  or  tni'ted.     Cleavage  easy  in  one  direction. 

H.=3— 4,  when  in  solid  plates.  G.=3— 34,  Glocker;  2*769,  Bmtli.: 
2'76,  chalcodite,  Brush.  Lustre  of  cleavage  surface  between  pearly  and 
vitreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish-biacis 
yellowish-bronze,  and  greenish-bronze. 

Var. — (1)  Ordinary^  in  plates  or  massive. 

(2)  CTialcodUe^  in  velvety  coatings  of  brass-like  or  submetallic  lustre,  consistuig  of  minute  boiIh. 
which  are  flexible 

Oomp.— 0.  ratio  for  &  +  fi,  Si,  fl=3  :  6  :  2  nearly,  from  anal  1  to  3 ;  whence  (B*,  S)  §i'+ J  S- 
Brueh^s  analyst^  in  which  the  state  of  oxydation  of  the  iron  was  determined,  gives  13  39  :  24- 15* 
8*18,  or  nearly  the  same. 

Analyses:  1,  Bammelsberg  (Pogg.,  xliil  127);  2,  Slegert  (Bamm.,  6th  SnppL,  280,  ICxl  Ch.. 
880);  3,  L.  J.  Igelstrom  (J.  pr.  Ch.,  Ixxxl  396);  4,  G.  J.  Brush  (Am.  J.  Sou,  U  xxv.  198): 

Si 

1.  Obergmnd  (})  45*96 

2.  Weilburg  46.07 
8.  Nordmark  45-61 
4.  Chakodite  (})  46-29 

Brush  ascertained  the  identity  of  chalcodite  with  stilpnomelane ;  Mallet  analysed  it  (Aia.  J.  So- 
il, xxiv.  118),  but,  as  he  states,  he  had  too  little  of  the  mineral  for  reliable  results. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  easily  to  a  black,  shining,  magnetic  globule.  ^}^ 
the  fluxes  gives  the  reactions  for  iron.     Chalcodite  is  completely  decomposed  by  muriatic  acvi 

ObSi^-Stilpnomelane  occurs  at  Obergmnd  and  elsewhere  in  Silesia,  with  oalctte  and  qoar^ 
•ometimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Sterv 
berg,  in  a  bed  of  limonite,  4n  a  clay  slate,  probably  of  the  Devonian  age,  and  often  associated  vitli 
chlorite,  magnetite,  and  calcite ;  at  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  of  iron  on;  ^ 


Si 

Fe       te      llg 

Ca 

a 

tt 

5-84 

3660     1-78 

0*19 

0-75 

8-63—98*75  Bamm. 

4-02 

41^8     0-94 

1-67 

8-47=98-86  fiiegeil 

5-00 

87-70          8-00 

9-14=100-46  IgelBtrco 

3-62 

20-47     16-47    4*56 

0-28 

ir. 

9-22=99*91  Brush. 
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'en  Mioe,  Ifordmark,  Sweden,  radiated  foliated  with  actinolite,  in  yeins  sometunes  4  incbei  tli.ck 
lialcodite  oooiira  at  the  Sterling  Iron  minei  in, Antwerp,  Jefferson  Co.,  N.  T.,  ooating-  heroatita 
nd  calcite,  and  sometimeB  oonstitttting  peeudomorpha,  having  the  form  of  hollow  rectangular  ta  >lea 
he  yellow  Tarietj  reaemblea  in  color  mosaic  gold. 
Named  Stilpncinelane  [h)m  artXnvds,  «/umn^,  and  ftiXas^  black;  and  ChaloodUef  firom  xaA«tf(,  Iraai 


i08.  OEOjQROPAIi.  BenUutrdi  A  Brandes,  Sdhw.  J.,  zxzy.  29,  1823.  Unghwarit  Cffochnr 
anindr^  1839,  637.  Nontronite  Baihier^  Ann.  Ch.  Phjs.,  xzzyi  22,  1827.  Pinguite  BreiUk, 
Schw.  J.,  It  308,  1829.  Fettbol  Frtiealebm,  Mag.  Orykt  Sachaen,  ▼.  136.  Grameniia 
Knmta^  Ges.  Nat  Heil-knnde,  Bonn,  March,  1867,  0.  Bergemann,  Jahrb.  Min.,  1867,  396. 

Compact  massive,  with  an  opal-like  appearance ;  earthy. 

H.=2"5 — 4'5.  G.= 1*727,  1*870,  earthy  varieties,  the  second  a  conchoi- 
dal  specimen ;  2*105,  Thomson,  a  Ceylon  chloropal.  Color  greenish-yellow 
and  pistaichio-green.  Opaque — subtranslucent.  Fragile.  Fracture  con- 
clioidal  and  splintery  to  earthy.  Feebly  adhering  to  the  tongue,  and 
\ne8^e  to  the  touch. 

Var. — Chiaropai  has  the  above-mentioned  characters,  and  was  named  from  the  Hnngarian 
mineral  occurriug  at  Unghwar,  whence  Glocker's  name  Unghwarite.  It  la  described  as  breaking 
mto  parallelopipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

yonironiie  is  pale  straw-yellow  or  canary-yellow,  and  greenish,  wi&  an  unctuous  feel ;  flattens 
and  grows  lumpy  under  the  pestle,  and  is  poluhed  by  friction ;  from  Nontron,  Dept.  of  Dordogne, 
France. 

PinguUe  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
lustre,  not  adhering  to  the  tongue ;  the  original  from  Wolkenatein  in  Saxony. 

Fdibol  has  a  liyer-brown  color,  a  slightly  greasy  lustre,  shining  streak,  conchoidal  fracture,  and 
G.= 2*24)4,  Breith.,  and  is  from  Halsbrucke  near  Freiberg. 

GramenUe  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Menzenberg,  in  the  Sie- 
beogebirge,  in  thin  fibrous  seams,  or  aa  a  feather  of  delicate  lamella;  H.=  l ;  G.=r87,  after 
drying  at  212°  F. ;  lustre  and  feel  somewhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  silicale  of  iron,  with  probably  the  general  formula  9e  Si'+4i  ^=Silica 
42'7,  seaquioxyd  of  iron  380,  water  19*3=100;  or(J^e*.  I^e)  §1^+4^  tL.  The  water  and  silica 
both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bemhardi  &  Brandes  (1.  c);  8,  4,  Hiller  (.Tahresb.,  1867,  671);  5,  Thom- 
son (Min.,  L  464);  6,  v.  Hauer  (Ber.  Ak,  Wien,  xii.  161,  1854);  7,  Berthier  (Ann.  Oh.  Phys., 
XXXV.  92);  8,  Dufr^oy  (Ann.  d.  M.,  III.  iii.  893);  9,  Jacquelin  (Ann.  Oh.  Phys.,  xlvL  101);  10, 
Biewend  (J.  pr.  Gh.,  xi  162);  11,  12,  Mehner  (J.  pr.  Ch.,  xlix.  882);  13,  H.  MiiUer,  14,  £.  Uri* 
soechea  (this  Mia.,  1864^  337);  16,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (L  a);  17,  Kers- 
teu  iSchw.  J.,  Ixvi  81): 

Xl 


1.  Unghwar,  oompad 

2.  *'         earihy 

3.  Steinberg,  comp, 

4.  "         ta/rOvy 
6.  CSeylon 

6.  UnghwariiR 

7.  Kontron,  KorUroniie 

8.  Villefrance, 

9.  Montmort^ 
10.  Andreaaberg, 
11. 
12. 


Si 

46 

46*00 

71-6 

39-7 

63-00 


9e 

33 

3200 

16-3 

28*0 

26-04 


(})  67-76  ^e  20*86 


•I 
a 


A 


II 


bk. 


18.  Tiischenreuth,  Nonir. 

14.  H  ^         II 

16.  Wolfenttein,  PmguiUe 
•8.  Qnmmik 

17.  FMol 


44-0 

40*68 

41-31 

41*10 

40-60 

46*21 

47*1 

47-69 

86*90 

88*89 

46*40 


290 

30-19 

36-69 

37-80 

33-71 

36*82 

36-76 

42*49 
29-60     1-80 
26*46     6-87 

23*60     301 


1 

0*76 

2*1 

3*7 

1*80 

8*6 

3*96 

8*31 

109 

7*16 


Mg 

2 

200 
1*5 
24 

1-40 


^ 


18=100  Bemhardi  ft  Brandes. 
20*0  1=99-76  Bemhardi  k  Brandes. 

8*8=99*8  HiUer. 
26*1=99-9  HiUer. 
18-00=100*24  Thomson. 

19*78,  Ca  1*77=101)  Hauer. 

2*1       18*7,  clay  1-2=98*6  Berthier. 
2  37     23-00=100*20  Dufr^noy. 

18-68,  Oa  019,  Ou  0  9=100*8  J. 

21-66  Biewend. 

21-82,  te  2-26.  Ca  1-11  =100*48  Meha 

tr.      20-38=102-91  Mehner. 

1r.      1000=mOMuller. 
0*13'     9-79=100  Uricoechea. 
0-46    25*10,  ^e  610,  Sin  0*16=100  Kent 
0*76    23-36,  ^e  2*80,  ftn  0*67,  Ca  0*66,  Iv  1*14 

=100  Bergemann 

-  24-50=97-41  Kersten. 


With  Mine  DOUah. 


2    OlaiueonUef  from  iedimentary  beds;  or.  rardy^  from  UmMione  HrakL 
6.  Qnj Head,  ITaM.      56V0  13*32 20 10  1-18  1-62 srOO-W Dnsn 

^  ^(SdStoTO  NJ  [  *^*^    ®'^^ ^**^^   ^-     ^'"^^^     8-40=99-47  BQgeA 

Y.  ScuUtoWD,  N.  J.        61-60    6*40 24*30    tr. 9*96    7*'70=99-86  Bogem 


468  OXYOEK  OOMPOimBS. 

KobeH  (bond,  after  expelling  the  water  (J.  pr.  Ohem.,  zfiy.  96): 

1.  Haar  Si  6210    9e  40-60    ^  8*00    Oa  1-60    Ag  ]*08=:96-3a. 

2.  Hungary  62-88  43*34  2*32  093  0-78=9965. 

This  chemist  regards  the  chloropal  as  a  mixture  of  Fe  Si*+2  fi  and  opeU;  and  he  wr^ei  Ik 
■ame  formula  for  nontronlte  and  pinguite. 

Pyr.,  ato.— Yields  water.  B.B.  infusible,  but  turns  black  and  becomes  magnetkL  Wht  dt 
fluxes  gives  reactions  for  iron.  Ohloropal  is  partially  decomposed  by  muriatic  add;  pmgnifi?  i 
completely  decomposed,  with  separation  of  pulTcrulent  silica,  while  nontronite  gelatmixea  via 
muriatic  acid. 

Obs^^Looalities  are  mentioned  above.  The  locality  of  ehhropeU  at  Heenser  Steinberig  (aaaL  t 
is  near  G()ttingen ;  pinguUe  occurs  also  at  Sternberg  in  Morayia. 

Named  (Vom  x^<^P<'«t  (T^^  cmd  opal, 

Ohloropal  also  occurs  (Church,  Chem,  News,  1866,  IL  71)  in  a  china-stone  quarry,  near  tb»  di 
tin  mine  Known  as  Carclase,  not  far  from  St  Austell,  in  Oomwall,  assodated  with  floor ;  it  is  tbt 
Yaricty  which  has  been  named  gramenUe, 

400.  OLAnOONZm.  Glaukonit  Krfenteinf  Deutsdi.  geoL  dargest,  ▼.  610,  18S8»  Gkd^, 
Hondb.,  882,  1881.  Griinerde  pt  Oerm.  Green  Earth  pt  Terre  yerte  pi.  JH  Oilon- 
ph&nerit  Jenuehy  Jahrb.  Sfin.,  798,  1866. 

AmorphouB,  and  resembling  earthy  chlorite.  Either  in  cavitie9  in  rock, 
or  looBoIy  ^anular  massive. 

II. =2.     G.=2'2— 2'4.    Lustre  dull,  or  glistening.    Color  olive^reeA    , 
olackish-green,  yellowish-green,  grayish-green.     Opaque.  ' 

Oomp*,  Var. — Essentially  a  hydrous  silicate  of  iron  and  potash ;  but  the  material  is  mostlr,  if 
not  always,  a  mixture,  and  consequently  raries  much  in  composition.  In  most  of  the  anahiefl 
iho  state  of  oxydation  of  the  iron  was  not  determined.    Haushofer,  who  examined  this  pobL 

?i70B  AS  the  most  common  oxygen  ratio  for  R,  S,  Si,  It,  1:8:9:3,  and  writea  the  fbrnmb 
t Hi  +  ft Si'-H3 ia=(if  &=i i'e-hl ^  and »=| Pe+i Xl)  Silica  49f3, alumina  36,  sesqnioxytl rf 
Iron  22*7,  protoxyd  of  iron  6'3,  potash  8*3,  water  9*6.  The  ratio  is  that  of  a  homUende,  and 
(tMpoclally  acmite,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  ntb 
botwoon  the  bases  and  silica  being  1 :  2^.  Differs  from  cekdonite  in  being  decompossd  ^ 
iriuriutic  acid. 
Tho  kinds  of  glauconite  are : 

1.  Green  earth  of  carities  in  eruptive  rodra ;  to  which  the  eklorophanerUe  of  G.  JenaA  wtj 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  cfaalk  formation,  iiirelf  fbond 
In  limestones;  called  glauconite  (in  allusion  to  the  green  odor).  H.=2;  G.=2*29~2*36;  ooki 
olive-green  to  yellowish-green. 

Analyses :  1,  Delesse  (Bib.  Univ.  Gen.  1848,  June,  106);  2,  8,  Waltershaused (YuUe.  Gest,  SOI); 
4.  G  Jenssch  (L  c);  5.  S.  L.  Dana  (Hitchcock's  G.  R.  Mass.,  98,  1841);  6-8,  Rogers  (G.  Bep 
N.  J.,  201-204);  9,  ffsher  (Am.  J.  ScL,  IL  ix  83);  10,  Berthier  (Ann.  d.  IL,  xiiL);  11,  D.K 
von  Deohen  (Verb,  nat  Yer.  Bonn,  1866,  176);  12,  W.  van  der  Marok  (ib.,  1866,  263);  13-1$ 
Maliot  (Am.  J.  ScL,  IL  xxiiL  181);  16-18,  T.  a  Hunt  (Bep.  G.  Oan.,  1863,  486-488);  19,  ^ 
Porthier;  21-27,  Haushofer  (J.  pr.  Oh.,  xcviL  863);  28,  id.  (ib.,  ciL  38);  29,  H.  Wnrti(AiD.  J 
Bol,  U.  X.  326): 

1.  Jikvm  empUoe  rocks. 

Si       Si     9e     J'e     ftg    Ca   ^a      ft       ti 

1.  Mt  Baldo  61*26    7*26 20*72  6*98 1*92    6*21  6*49=100  Deteasa 

2.  Berufiord,  loel'd  62*04    4*93 26*54  426  138   6-03  6*19=99*37  Walteitk 

8.  Bskiflord,      "  60*09    6*28  16*72  4*96  0*09  2*61     6*04  4*44=98*13  WatteralL 

4.  ChJarophafyeriis  69*4    wndeL 12*8  frnd/Oermmsd  6*7  JenxsdL 
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Si 
B.  Poke  Hill,  )   ..„ 

9.  &  E.  of  PhiL  in  N.  J.  63-26 

0.  Gersnfl^j-  62'1 

1.  KBoen,  VfestptL  5817 
^'v  VT^rl,  Westph.  53*46 
3.  Coal  Bluff;  Ala.  (})  57*56 
A.           "          "                68-91* 


21 

6-60 

3-86 
6*2 
10-09 
6-00 
6*56 
6-48 


¥e 


22-14 

24-15 

22*1 

18-76 

21-78 

20-18 

19-24 


ttg    Ca    fTa     &        ti 


1-10 

4-3 

3-37 

6-21 

1-70 

0-87 


1-73  1-60 


1-04 
0-71 


GainesTiIle,  Ala. 
lile^  Jersey 
Orleans  IcL,  Can. 
Bed  Bird,  ICsfl. 


.5. 

17. 
1 8. 
\9. 
2t».  Olaria 

21.  Kressenberg 

22.  Boding 

23.  " 

24.  Benedicibenem 
'z5.  Ortenbiirg 

26.  Sorg 

27.  Bayreuth 

28.  Havre,  Franoe 


1-48  0-92   

2-16  1-11  0-76 

37      0-5 

1-27  2*49  0-98 

4-9     


33-94 


1-4    2-4 
«r.    0-78 
4-2      tr. 


1-30 


12-96    7-60=:99-85  Rogeri. 

6-36  1012=10112  Usher. 
6-0    10*0  Berthier. 
8*37    6-25 = 1 00  Dechen. 
8-79  [4-76]=100Maick. 
4*88    8-17= 100*04  Mallett 
4-58    8*17,  pyrites  1  -46= 99-41 

Mallet 
3-26    9-79=99-96,  Fe  ir.  Mail 
5-80    8*96=100  Hunt 
8-2      8-6=100  Hunt 
6-96    9-66=100  Hunt 
10-6    12-0=98-7  Berthier. 
3-0      8-6=98-3  Borthier. 
8-0      9*5=99-2  Haushofer. 
6-9      8*6=98*6  Haushofer. 
6-76  12-75=98-67  Haushofer. 
4*6    14-7=99*5  Haushofer. 
6-18    8*98=  100-98  Haushofer. 
3-1      9-8=99-5  Haushofer. 
6-76  10-1=98-85  Haushofer. 
7*14    914,  Mg,  Oa,  0  l*llr= 
99  86  Haushofer. 
6*66  11-50=99-93  Wurla. 


29.  ShiewsVy.  N.  J.  (1)48-03 

*  11-86  p.  &  of  SIO'isML  In  oub.  soda.       *  28-89  p.  a  of  81  o'IimoI.  In  earb.  loda. 

AnaL  3,  G.=2-166;  18,  G.=2-297 ;  15,  G.=2*349;  16,  17,  fr.  Lower  SUurian  rocks  of  the 
Quebec  Gronp;  18,  fV.  Lower  Magnesian  limestone.  Lower  Silurian;  21-25,  28,  29,  Cretaceous; 
26,  Jurassic;  27,  Triassic  (Mnschelkalk).    In  29,  4*81  out  of  the  11*60  'A  called  hygroscopic. 

Pyr.,  etc — ^Yields  water.  Fuses  easily  to  a  dark  magnetic  glass.  €ome  yarieties  are  entirely 
decomposed  by  muriatic  acid,  while  others  are  not  appreciably  attacked. 

A  green  caldte  from  Central  India  contains  a  skeleton  of  glauconite— separable  by  acids-^ 
soQBtituting  about  14  p.  a  of  the  whole,  which  afforded  S.  Haughton,  on  analysis  (Phil  Mag..  IV. 
XTii.  6X  Si  54-59,  £l  4*74,  fe  2*2-84,  Kg  4-9o,  Ca  0*94,  ^  and  loss  11*99.  He  names  the  rock, 
which  is  a  mixture  of  caldte  and  glauconite,  HiahpiU,  An  analysis  hy  Haushofer  of  a  glauconitic 
Umestone  (muschelkalk)  from  Wiirzburg  is  given  m  J.  pr.  Ch.,  xcix.  237. 

The  glauconito  grains  are  most  abuu^Umt  in  the  "  green  sand  "  of  the  chalk  formation,  some* 
times  constituting  75  to  90  p.  o.  of  the  whole.  They  are  often  casta  of  the  shells  of  Bhisopods. 
The  material  has  also  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  eyen 

in  the  shells  of  recent  Rhizopods,  and  in  fragments  of  coral  obtained  in  deep  Eea  soundings  (Am. 
J.  ScL,  IL  zxii  281).    The  glauoonite  of  the  Silurian,  analysed  by  Hunt,  contains  less  iron  and 

more  alunina  than  that  of  the  chalk  formation. 
The  following  are  analyses  of  material  usually  called  "  green  earth."    It  occurs  often  in  the 

form  of  pseudomorphs ;  that  of  fassa  having  the  form  of  pyroxene;  of  Framont,  lining  pyroxene 

crystals  and  filling  cavities  among  them,  as  if  a  result  of  their  alteration.    1,  2,  Bammelsberg 

(Min.  Ch.,  489);  3,  Delesse  (Ann.  d.  IL,  lY.  iv.  351): 


1.  FasBSjjMeiid 

8.  Framont 


Si     Si 

45-87  11-18 
39-48  10-81 
48-50  16-61 


9e     $e     ftg 

24-63  0-28 
8*94  16-66  1-70 
8*88  11-88  6-66 


Oa   JTa    &      tL 

1-60      6-62      9*82  Bammelsberg. 

4-41      4-24,  Ca  C  15-26  Bammelsberg. 

0-69  3-14  7-15,  litn  0*80=99*26  Delesse. 


410.  OBXJUDONITB.  Tene  verte  de  Yerone  c2e  lAOe,  Crist,  u.  602,  1783.  Grunerde  Hcffin,, 
Bergm.  J.,  619,  1788.  OreenEarth  pt ;  Green  Earth  of  Yerona.  Seladonit  GMl,  ^yn.,  ISS, 
1847.    Oeladomte^. 

Earthy  or  in  minnte  Bcalee,  forming  nodules  or  filling  cavities  in  erup* 
Hve  rocks.  Very  soft.  Color  deep  olive-green,  celandine-green,  apple-green. 
Fee"  more  or  less  greasy. 


iM  OXTGEN  OOMPOUKDB. 

Oomp. — AnaljsiB  by  Elaproth  (Beitr^  It.  289) : 

Mt  Baldo        Si  58        Fe  28        ftg  2        fi:  10        1^  6=99. 

Pyr.,  etc — ^AooordiDg  to  Klaproth,  and  also  later,  yon  IZobell  noi  acted  on  }3j  mdri»v9  »ii 
Ob8.--From  cavities  &  amyg^oid  at  ML  Baldo  near  Yerona.  • 

Kamed  in  aUusion  to  the  ordinary  color  of  the  mineral,  celadonrgreerif  equiTalent  in  Ptesch* 
sea-green  (written  Sdadcn  In  German),  for  which  term  the  English  substituted  cg/owinwyraeB.* 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  dlJrf^^  entitle!  Xssk. 
published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  tb«  a|>piif»> 
tion  to  the  above  variety  of  green.    DTIrf^  borrowed  the  name  firom  Ovid ;  it  comee 
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411.  8ERPENTIMS.  'O^riw  pt  ZHoscar.,  v.  161.  Ophites  pt  VUrw^  PHn,  Ophfto^  8er> 
pentaria,  Agric^  Foss.,  804,  809,  1546.  Marmor  Serpentinum,  K.  Zeblidum,  SerpenstRn  Ger- 
manice,  Lapis  Serpentinus,  R  de  Boot^  1636,  pp.  502,  504.  Telgsten  pt,  OUaris  pt,  Mannct 
Serpentinum,  H.  Zdblizense,  Lapis  Oolubrinus,  WaU^  135,  1747.  Serpentine  Hr,  2K  WilL 
1753.    Serpentin,  Zoblitzer  S.,  Cnmst^  76,  1758. 

Orthorhombic  ?  In  distinct  crystals,  but  only  as  psendomorphs.  Seme- 
times  foliated,  folia  rarely  separable ;  also  delicately  fibrous,  the  fibres  oftec 
easily  separable,  and  either  flexible  or  brittle.  Usually  massive,  fine  grain* 
Tilar  to  impalpable  or  cryptocrystalline ;  also  slaty. 

H.=2'6— 4,  rarely  5-6.  G.=2'5— 2*65 ;  some  fibrous  varieties  2*2— 2*3; 
retinalite,  2*36— 2*55.  Lustre  subresinous  to  greasy,  pearly,  earthy  ;  rcsin- 
iike,  or  wax-like ;  usually  feeble.  Color  leek-green,  blackish-green ;  o3 
and  siskin-green ;  brownish-red,  brownish-yellow ;  none  bright ;  sometimes 
nearly  white.  On  exposure,  otlen  becoming  yellowish-gray.  Streak  white, 
slightly  shining.  Translucent — opaque.  Feel  smooth,  sometimes  greiisr. 
Fracture  conchoidal  or  splintory.  Polarization  in  crystals,  none,  or  only 
irregular  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usnaUv 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 

▼ar. — Kanj  unsustained  species  have  been  made  out  of  serpentine,  differing  in  stnoton 
(massive,  slaty,  foliated,  fibrous),  or,  as  supposed,  in  chemical  composition ;  and  these  now,  in 
part,  stand  as  varieties,  along  with  some  others  based  on  variations  in  texture,  hardness,  etc 

A.  Masbivs.  ( 1 )  Ordinary  massive,  (a)  Precious  or  Noble  Serpentine  (Edler  Serpentin  GervL) 
is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick  pieces ;  aod 
{b)  Common  Serpentine,  when  of  dark  shades  of  color,  and  subtransluoent  The  former  htf  • 
hardness  of  2*5— 3 ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Resinous,  Heiinahte  Thomson  (Min.,  i  201,  1836)  is  massive  serpentine,  having  honey-Tel' 
low  to  light  oil-green  colors,  and  waxy  or  resin-like  lustre  and  aspect  H.=:3'5 ;  G.=2-47— S-Jii 
Grenville,  Hunt,  2*36 — 2*38,  Calumet  Id.,  Hunt  It  much  resembles  deweyllte.  It  affords,  on 
analysis,  3  p.  c.  more  of  water  than  oixlinary  serpentine ;  and  it  is  probable  that  the  minenl  is  a 
mixture  of  serpentine  and  doweylite.  Named  irom  ^cnyi?,  reain^  and  trom  specimens  obtiined 
at  Grenville,  0.  W.  Vorhauseriie  Kenngott  (Min.  Forsch.,  1856-57,  71)  is  the  same,  though  bnmn 
to  groenish-black  in  color.    H.=3'5 ;  G.=*Z'45.    fVom  the  Fleims  valley,  Tyrol 

8.  Poreellanous ;  PoreeUophOe,    The  "  meerschaum  "  of  Taberg  k  Sala  is  a  soft  earthy  serrit 

*  Jameson  has  seUidonrgreen  (fttnn  Werner)  in  his  Treatise  on  the  External  Gharactwa  of  ITb* 
alt  1805 ;  and  oe/andtne-^een  in  his  Syrtem  of  Mineralogy  L  4^6,  1816. 
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ine,  reflembling  meenchaum  in  external  appearance  (BerliUf  Ak.  H.  Stcxkh.,  1840).  This  variety 
i  soiDetimea  Texy  soft  when  first  taken  out  A  varied  resembling  ocmpact  Uthomarge  oocun 
X  ^IddletowB,  Delaware  Ca,  Fa.  (anaL  Zl).  It  baa  a  smooth,  porcelaiii-like  fracture;  H.=3'6, 
3. =2-48. 

4.  BotDenite  Dana  (ITm.,  266,  1860,  Nephrite  B(fwen,  Am.  J.  Sd.,  t.  846,  1822)  is  massive,  ot 
rery  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  caDed.  It  is  apple* 
^ecn  or  greenish-white  in  color;  0-.= 2*594 — 2*787,  Bowen ;  and  it  has  the  unusual  hardness  5*5 
—6,  which  is  some  evidence  that  this  variety  may  be  a  good  species,  although  proved  by  Smith 
fc  Bruah  to  be  identical  with  serpentine  in  composition.    From  &nithfleld,  B.  L 

B.  LUiBLLAB. 

5.  AnHgoriie  Schweiser  (Pogg,  xlix.  696,  1840)  is  thin  lamellar  in  struotnre,  easily  separating 
into  tranaluoent  or  subtransparent  folia ;  H.=2'5 ;  G.= 2*622 ;  color  brownish-green  by  reflected 
light,  and  leek-green  by  transmitted ;  feel  smooth,  but  not  greai^.  Folarises  light,  according  to 
Haidinger.    Named  from  the  locality,  Antigorio  valley.  Piedmont 

6.  WiUiamaiie  Shepard  (Am.  J.  Sd.,  IL  vi  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple- 
green  color,  with  H.=4'6  and  6. =2*69 — 2'ti4,  firom  Texas,  Fa.  Does*  not  doubly  refract^  DescL 
Graduates  into  a  massive  granular  variety. 

C.  Thik  Equated. 

7.  Marmohie  NuttaU  (Am.  J.  Sd.,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Yanuxem,  J.  Acad.  ScL  Philad.,  iil  133,  1823)  is  thin  foliated;  the  laminn  brittie  but  easily 
separable,  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  keroUts),  G.=2*4] ;  lustre  pearly;  colors  green- 
ish-white, bluishwhite,  to  pale  asparagus-green.  From  Hoboken,  N,  J.  Folia  firom  Hoboken 
without  polarization,  according  to  Websky ;  feebly  polarizing,  according  to  Desdoizeauz. 

8.  Thermophyllite  A.  Kordenskiold  (Beskrifn.  Fin.  Min.,  160,  1866,  Hermann,  J.  pr.  Ch.,  Ixxiii 
2i:i).  Occnra  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  steatite-Uke 
base.  B.B.  crystals  exfoliate  like  vermiculite  or  pyrophvllita  H.=2*6;  0.=2*61,  Nord.;  2*56, 
Harm.  Lustre  of  cleavage  surfaoe  pearly ;  color  light  brown  to  silver-white  and  yeUowish-brown. 
Optically  biaxial ;  the  a^tiai  angle  22**  20';  bisectrix  negative,  normal  to  plane  of  cleavage.  Miller. 
From  Hopansuo^  Finland. 

D.  Fibrous. 

0.  CkryaoUU  v.  Kobell  (J.  pr.  Ch.,  il  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest;  Ami- 
anthus pt)  is  delicately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish-white,  green,  olive-green,  yellow,  and  brownish;  0.= 2*2 19. 
Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  afmianJOwa  of  serpentine 
rocks.    The  original  chrysotile  was  from  Beichenstein. 

10.  Picrctiie  Uansmann  (Mollis  Efem.,  iv.  401,  1808)  is  columnar,  but  fibres  or  columns  not 
easily  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  nuniniain-green,  greenish,  gray,  and  brown.  The  original  was  firom  Taberg, 
Sveden. 

Mdaaite  Breithaupt  (Char.,  113,  326, 1832)  is  picrolite,  consisting  of  separable  but  brittle  columns,^ 
of  a  greeniab-white  color,  and  weak  pearly  lustre ;  H.=2~2'5 ;  G.=2*52.  From  Scbwarzenberg. 
Passes  into  a  laminated  variety. 

BaiUjnoriU  Thomson  (Phil  Mag.,  xxil  191,  1843)  is  picrolite  from  Bare  HUls,  Md,  of  a  grayish- 
green  color;  silky  lustre,  opaque,  or  subtranslucent,  with  H.=2*6— 3. 

E.  CsrsTALUziO)  Skbfextins.  The  observed  crystals  are  aU  pseudomorphs.  The  most  com 
men  have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 

of  this  kind.    Rose  has  observed  some  crystals  which  were  still  partiy 

chrysolite.    Delesse  states  that  the  serpentine  of  Odem  graduates  into 

feldspar,  and  appears  to  have  been  derived  firom  the  alteration  of  that 

mineml     Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 

spinel,  chondrodite,  garnet,  phlogopite,   sphene,  and    chromic  iron. 

E?en  the  foliated  and  fibrous  kinds  may  be  partiy  pseudomorphous.   If 

maTTnolUe  or  th/ermophyUiie  is  truly  crystallized  serpentine,  as  seems 

probable,  the  crystallization  of  the  species  is  actually  micaeeou$t  like 

tbat  of  chlorite  and  talc. 
P.  Sebpentine  Rooks.    Serpentine  often  constitutes  rock-masses. 

It  frequently  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 

^cite,  maldng  a  rook  of  clouded  green,  sometimes  veined  with  white 

or  pale  green,  called  vercUintiquef  or  ophiohte.    Ophiolite  is  styled  by 

Hunt  (1)  doiomiUe,  (2)  magnentiCy  or  (3)  calciUc,  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  calcite.    Serpentine  rock 

w  sometimes  mottled  with  redj  or  luis  something  of  the  aspect  of  a  red 

porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 

<M  iron.    Any  serpentine  rock  cut  into  slabs  and  polished,  is  called  serpsnUne  marhU. 
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Oomp.— 0.  ratio  for  fig,  Si,  ]&=:3  :  4  : 2,  corresponding  to  2  Si,  E  J'lg,  2  fi[=8iBca  44*14,  sn 
nosia  42*97,  water  1 2*89.  Formula,  as  commonly  written,  2  M  g  §i  +  Ag  fi^.  But  as  (teyaoEst  a 
especiallj  liable  to  the  change  to  serpentine,  and  chrysolite  is  a  unirilicaley  and  tho  tduage  cocsiei 
in  a  loss  of  someliilg,  and  the  addition  of  water,  it  is  probable  that  part  of  the  water  takes  th- 
place  of  the  lost  Mg,  so  that  the  mineral  is  essentially  a  hydrated  chrysolite  of  the  fonnnla  (f  3f  fr- 
i  ^f  fsi + i  H.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  corresponds  with  this  Ti«w  of  tU 
foruiiLa. 

Analyses:  A.  Maunve  SerpenUne,  1,  Hartwall  (Jahresb.,  Ix.  204);  2,  Bdieerer  (Pogg.,  Izrl. 
828);  3,  Hermann  (J.  pr.  CK  xxziL  499);  4,  Genth  (Am.  J.  Scl,  IL  zzziiu  '201);  6,  Kerstec  J 
pr.  Ch.,  zxxvil  167);  6,  Hisinger  (AfhandL,  ir.  341);  7,  Lychnell  (Ak.  H.  Stockh,  I6t^  I'i  . 
8,  Jordan,  9,  Marcbaad  (J.  pr.  Ch.,  zzxii.  499):  10,  Kosander  (Ak.  H.  Stockh.,  ISseS,  227):  K 
Lychnell  (L  c);  12,  IS,  14,  Sohweizer  (J.  pr.  Ch.,  zzxii  378) ;  15,  Hanghton  (Pha  Mag.,  IT.  r 
263);  16,  LychneU(L  c);  17,  a  W.  Hultmark  (J.pr.  Ch.,  Izziz.  878);  18,  A.  K  Arppe  ( Act.  Soc 
Fenn.,  yL,  and  Verb.  Min.  St.  Pet.,  1862,  149);  19,  20,  Hanghton  (L  c.)i  21,  r.  Ken  (Nat  G^ 
Zurich,  1861) ;  22,  Vanuzem  (J.  Ac.  Sd.  Philad.,  ill  183);  2.S,  Lychnell  (L  a);  24-27, T.  a  Ezsl 
(Bep.  G.  Can.,  1851,  1857,  1863);  28,  29,  C.  T.  Jackson  (Proc.  fiost.  Soc.  N.  Hist.,  1856):  >^ 
Sharpies  (Am.  J.  Set,  IL  zlii.  272);  31-83,  T.  Q.  Hunt  (L  c);  34,  K  A.  Manice  (prir.  oontrib  <: 
85,  (Ellacher  (Jahrb.  G.  Beichs.,  1857,  368);  36,  Smith  ft  Brush  (Am.  J.  Sci^  IL  zr.  212);  r, 
B.  S.  Burton  (prtr.  oontrib.). 

B.  Lamellar  Serpentine,    88,  Brush  (Am.  J.  Sci.,  U.  zziy.  128) ;  39,  Btockar-Esdier  (Kjebsz- 
Uebere.,  *56-'57,  72);  40;  H.  v.  Gihn  (Ber.  Ak.  Wien,  zziy.  287) ;  41,lTanof  (Jahresb.,  zxr.  344 < 
42,  43,  Schweizer  (I.e.);  44,  v.  Merz  (L  a);  45,  46,  Smith  ft  Brush  (Am.  J.  Sci,  IL  zr.  212);  C, 
tiermann  (J.  pr.  Ch.,  liiL  31) ;  48,  Delesse  (Ann.  d.  H.,  lY.  ziy.  78). 

C.  Thtn-foliaied  SayenHne.  49,  G«rretc  (this  Min.,  1850,  692);  50,  LychneD  (L  a);  51,  Qapaic 
[Min.,  I  292,  1835);  52,  53,  Vanuzem  (J.  Acad.  Sd.  Philad.,  iii.  138);  64,  Hermann  (J.  pr.  CL, 
zlyi  230);  55,  Arppe  (Anal,  flnska  Min.,  27);  56,  Hermann  (J.  pr.  Ch.,  Izzifi.  218);  57,  Ncctb- 
oote  (PhiL  Mag ,  IV.  zvi  263,  J.  pr.  Ch.,  Izzyl  253). 

D.  Fibrous  or  columnar  varieties.  58,  Stromeyer  (Unters.,  365) ;  59,  list  (Ann.  Ob,  Phans.. 
Izxiy.  241);  60,  Lychnell  (1.  a);  Ul,  Bammelsberg  (3d  Suppl,  107);  62,  Brewer  (ibis  Mol,  l^-^s 
692);  6H,  V.  Kobeil  (J.  pr.  Ch.,  ii,  297);  64,  Brush  (this  Mm.,  1854,  283);  65,  Reakirt  (Ant.' 
&n.,  IL  zyiii.  410) ;  66,  Delesse  (L  c.);  67,  Hultmark  (J.  pr.  Ch.,  Izziz.  378);  68,  Schai^rot^b 
(Bo«e,  Reise  Ural,  L  245);  69,  Gilm  (Ber.  Ak.  Wien,  xziy.  287);  70,  Schweizer  (1  c);  71,  Khhn 
(Ann.  Ch.  Pharm.,  hz.  .S69);  72,  Plattner  (Prob.  Loth.,  2d  edit.,  211);  73,  Kuhn  (1.  c.);  74,  De- 
lesse (Th^e  AnaL,  24) ;  75,  T.  a  Hunt  (Rep.  G.  Can.,  1866,  205) ;  76.  Hunt  (ib.,  1868,  472) ;  7; 


A.  Massive 

Serpentiime, 

8i 

li\ 

*e 

% 

1    Bnarum,  F»eud.»Ckrys. 

42-97 

0-87 

2-28 

41-66 

2         *♦                " 

40-71 

2*39 

2  48 

41-48 

8    LAuschkul,   ** 

40-21 

1-82 

9-13 

86-08 

4    Webster,  N.  C.  ** 

4387 

0-31 

7-17 

38-62 

5   dchwarzenberg,  Aeiid-(7ani€< 

41-50 
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40-34 

6   Fahlun,  precious  & 

48-07 

0-26 

117 

40-37 

If                U                     II 

41*95 

0-87 

2-22 

40-64 

B,        "            " 

40-32 

._~ 

8-33 

41-76 

9           .1              a 

40*52 

0-21 

301 

4205 

10.  Wermland 

42-84 

0-18 

44-20 

11.  Sjognibe 

41-58 

tr. 

2-17 

42-41 

12.  Zermatt,  yw.-gn. 

43-66 

0-64 

1-96 

41-12 

13.        "           " 

43-60 

2-09 

40-46 

14.  Wallifl  Alps,  hJOk-gfi. 

44-22 

0-36 

4-90 

86-41 

15.  Zermatt,  Doi^  fffk 

42-88 

8-80 

40-52 

16.  Sala 

4216 

203 

42-26 

17.     *' 

41-02 

1-84 

1-81 

42-21 

18.  Lnpikko,  Flnlflnd 

42-40 

0-80 

3-81 

39-91 

19.  (Jalway 

20.  Syria 

40-12 

tr. 

3-47 

40-04 

41-24 

7-41 

36-28 

21.  Zermatt,  Findel  Gl,  toh,,  gyh-gn.  42*13 

— . 

2-23 

42-90 

22.  Newburyport,  pf»c*oii# ' 

42 

— 

1 

40 

23.  Massachusetts 

48-20 

5-24 

40-09 

24.  Orford,  CJan.,  ©/tiw-^ 

40-80 



7-02 

[39-07] 

12-02:=rlOOHartwaIL 
12-61=99-62  Scheerer. 
1 3*75  =  1 00  Hermann. 
9-55,  &n  «r.,  Ni  0*27,  6a  0^ 
chromic  iron  0-57=100-88  (leoUL 
12-87,  Mn  0-5,  ]jfa  ci-42,  Ca,  bit  «r 

=99*73  KersteJi 
12-45,  Ca  0-60=97-81  Hisinger. 
11-68,  C,  bit  8-42=100-28  Lyda 
13*54=98-96  Jordan. 
18*85,  bit.  0-3=99-94  Marchiud. 
12-38,  C  0*89=99-97  MosandfiL 
11-29,  C,  bit  3-42  LychnelL 
18-67=100-95  Schweizer. 
14-73=100-88  Schweiaer. 
13-11=100  Schweizer. 
12-64=99-84  Haughton. 
12-33,  C  1-03  I^chnelL 
12-91,  C  0-48  Hultmark. 
12-79,  fe  0-48=99-69  Arpps. 
13-86,  C  2-00=98-99  HaogU'A 
14  16=99-09  Haughton. 
13*60=100-86  y.  Men. 
14*38=97-88  VanuzenL 
11-42=99-95  LychnelL 
18  36,  til  0-26,  Srlr.=:l(X)HB* 
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95. 

26. 
27. 
28. 
29. 
80. 
3K 
82. 
33. 
34. 
35. 

a6. 
37. 


Orford,  Can.,  Mft.-^ 
TTain-  Cbil,  ^n^-to. 

SSVTBCQBe,  £%•    X* 

Roxbury 

I«yiizifldd 

E.  GoBhen,  Pa^  predouB 

GreaYfObt  BeUnaUU 


ct 


M 


Oblamet  LL, 

^fontrillet 
Monzoni^  TbrAocuorito 


u 


Smlthfield,  Bow&nUe 
Middletowiit  FiorcA 


Si  £1      j<e  % 

42*90  7-47  86-28 

43-40  8*60  4000 

40-67  6-18  8X2  82*61 

42-60  830  86-50 

37-6  2-6  410 

48-89  1*38  40-48 

39-34  — Fel-80  48-02 

4010  —  "  1-90  41-66 

41-20  0-80  43-52 

42-52  1-96  4216 

41-21  1-72  39-24 

(1)43*29  tr.  1*21  4229 

(1)44-08  0-80  1-17  40-87 


13-K  ^  0-1 6,  Sr  0*26=t:  100-19  H 

18*007rlOO  Hunt 

12-77=99-80  Hunt 

13-00,  Ca  C  0  60=100  Jaokaoii. 

16-0,  Oa  C  4-0f=99  Jai^aon. 

13  45=99-20  Sharpies. 

16-09=99-26  Hunt. 

16-00=99-66  Hunt. 

16-40=100-92  Hunt 

14-22=100-86  Manioe. 

1616,  iin  0-30,  Ca'PftOaQl 

0-96=99-69  CEUacher 
12-96»  Ca  0-63=99-88  S.  ft  B. 
18-70,  Ca  0*37=100*49  Burton. 


B.  Slaty  SerpeiUiM. 


38.  AnUfforiU 

39.  " 

40.  Kaiser  Valley,  l^TTOl 

41.  TaloTsk,  Ural 

42.  Canton  Wallifl,  leek-gn, 

43.  Zermatt,  bK'-ffn^ 

44.  "  ^    pakyufK-gn^ 

45.  WUUamaUe 

46.  •* 

47.  " 

48.  YiQa  Bota,^^-^ 


41-68 
40-83 
42-42 
40-80 
44-22 
43-78 
42*46 
41-60 
42*60 
(?)  44-50 
41-34 


2-60 
3*20 
0-66 
3  02 
1*10 
2-24 

tr. 

tr. 

0-76 
8-22 


7-22 
6-84 
6-71 
2-20 
5-44 
10-87 
2*12 
8-24 
1-62 
1-89 
6-54 


36-80 
36-26 

88-06 
40-60 
37-14 
28-21 
42-56 
41-11 
41*90 
39-71 
87*61 


12-67,  in,  Cr  «r.=100-87  Brush. 
12-87=98-86  a-Bschor. 
12*91=99*74  GUm. 
12*02,  Mn0  20,Ca  0*42=97-16  If 
12-43=100  Schweizer. 
14-60=99-70  Schweizer. 
18*70=100-83  T.  Merz. 
12*70,  fri  0-50=99-16  &  &  B. 
12-70,  ^\  0*40=99*22  8.  A  B. 
12*76,  ifl  0  90=100  HermaniL 
12  06=99-77  Delesse. 


a  Thin'JblicM  SerpeniiiM, 


49.  Hoboken,  Ifiinnof^ 

50.  "  " 
5\.  Blanford, 

52.  Hobokon, 

53.  Bare  HOla, 

54.  Finland 

55.  ^       ThermophyU^ 

56.  "  « 
67.        w  a 


u 
It 
u 


42-32 

41-67 

40-00 

40- 

42-69 

40-0 

(i)  41-20 
43-12 

(I)  41-48 


0*66       1-28 

3Pel-64 

*e2*70 

Pe0*90 

"  1-16 

1-8 

1*71  1*20 
4-91  Fe  1*99 
6-49       1-59 


42*23 

41-25 

41*40 

42* 

40- 

42*4 

39-58 

34-87 

37  42 


13-80=100*29  Ganett 
18*80,  C,  bit  1-87=99-78  L. 
15*87,  Ca  0-98=100*70  Shepard 
16-46=99*36  Yanuzem. 
16-11=99*6  YaDuzem. 
16*8  =100  Hermann. 
10-84,  ft  3-19,  Sa  0-46=99-18  A. 
1314^  ]fra  1 '88=99*36  Hermana 
10*88,  j^a  2*84= 99*70  Nortboota 


D.  FibrouB  or  Cotumnar  Vairidiea, 


II 


(4 
U 
It 


58.  Wermland,  PieroUk 

59.  Beicbenatein,  " 

60.  Taberg,  »* 

61.  Texaa,  Pa., 
6i.  '* 

^3.  Beidienstein,  ChrytoHk 
64*  K.  Haven,  Ot, 

65.  Montville,  N.  J., 

66.  Yosges, 

67.  Sala, 
fii*.  Gk)mo9chit 

69.  Pregratten,  Tyrol 

70.  Zfllerthal 

"^l*  Scbwaizenberff, 
7>,  »» 

*i^»  Beicbenatein, 

74.  "  « 

^5.  Petite  Katicm,  Oan. 
''C.  Bolton,  Canada 
"n   fiare  Hills,  BaUtmorik 
^8.  Z'jblitz.  Asbestua 


ft 


41-66 

44-61 

40-98 

43-79 

44-25 

43-50 

44-06 

42*62 

41*68 

41*08 

43-73 

42*81 

41-69 

43-48 

48  60 

44*48 

42*1 

48-66 

43*70 

40*95 

43-70 


0-73 


4-06 
2-63 
8-94 

205 

4-90  3-67 
0*40       2-08 

2-53 

0-88  0-27 
042  1*69 
1-48  1-25 
0-81  6*11 
0*62  5-98 
1  66       207 

2*20 

6*10Fe2-8O 

2*84 


0*4 


3*0 

1*46 

3-51 

10-06 

10-03 


87-16  14-72,Sln  2-25=99-84  StromeyeK 

39-76  12-57=99*56  Liflt 

88-44  12-86,  0  1-73=9868  LychnelL 

4 1  -08  1 2*47  =  99*34  Rammelsberg. 

34-00  12-32,  Nl  0-69=9983  Brewer. 

40-00  13-80=99-78  Kobell. 

89-24  13-49=99*31  Brush. 

42*67  14*26=100*19  Beakirt 

42*61  13*70=  100  Delesse. 

42*31  18-72,  An,  C  ^r.=99*74  Hultott 

37-72  11-63=100  Schaffgotsch. 

88-7]  12  54=100-04  Gilm. 

40-38  1 2*82 =98-47  Schweizer. 

41*00  12-95=99*63  Kuhn. 

34*24  12-67=99-41  Plattner. 

40-60  12  85=99*77  Kuhn. 

41*9  13*06=100  Delesse. 

41*57  13*48=100*16  Hunt 

40-68  12*45=  1 00-34  Hunt 

34*74  12*60=99-80  Thontfm. 

ti9*96  12-27,  ]Sra  l-98=r    '<  Schmidt 


i68  OXTGEN  CX)MFOUKDS. 

In  anaL  3,  G.=2-57  ;  12,  0.=2-646-2*663 ;  18,  G.=2*54'r ;  24,  G.=2-697 ;  36,  G.=2-646  « 
G.=2-693;  41,  G.=2-66;  44,  H.=3-6;  48,  G.=2-844;  64,  G.=2'49;  76,  G.=2'6f«7.     Sc  U 

aooompdnies  the  chrTSOtile  of  No.  65. 

On  composition  of  aerperUine  rockSf  and  of  the  carbonate  mixed  with  serpentine  in  Tcri 
antique  marble,  see  Jackaon  in  Proa  N.  H.  S.  Boat,  1856,  and  Am.  J.  Sct^  II.  zxiiL  128 ;  T,& 
HwU,  Am.  J.  Set,  XL  xzvl  234.  and  Logan's  Bep.,  1 863,  p.  609 ;  also  Hawghim,  PhiL  Mag^  IT.x 
253,  where  he  gives  the  composition  of  the  red  base  of  a  '*  serpentine  porphTry,**  so  called 
because  of  its  aspect;  C,  Schmidi,  Ann.  Ch.  Pharm.,  di  190,  on  the  rock  near  the  Tuscan  boric 
acid  fumaroles. 

An  impure  aerpmtine  from  Aker,  Sudermannland,  transparent  and  yellowish,  afforded  Ljdi- 
nell  (Ak.  H.  Stockh.,  1826)  Si  35*28,  ^\  18*73,  ^e  1*79,  lilg  35*35,  ]S  7-83,  C  and  bitumen  B-H^ 
99*76.    Berzelius  referred  it  to  pyrosderite. 

Yon  Hauer  analyzed  a  miuenil  from  near  Balt^ore,  which  he  calls  baUimorite,  that  afforded 
him  (Jahrb.  G.  Beichs.,  1853)  Si  27*15,  ^  18*54,  Ca  15*08,  ttg  26*00,  H  13*23=100.  G.  J.  Braafc 
found  in  the  meiaoaie  of  Schwarzenberg  (priv.  contrib.)  only  0*78  p.  a  of  Si,  with  45*03  Si,  and 
2*98  ^e. 

Nuttall  gave  the  following  incorrect  analysis  of  the  marmolite.of  Hoboken  In  connectian  witk 
his  first  description  of  the  mineral  (Am.  J.  ScL,  iv.  21,  1822):  Si  860,  ttg  46*0,  0a2«0,  J'e  and 
€r  0*5,  fi  150. 

Stromeyer  found  of  ozyd  of  nickel  0*82  to  0*45  p.  &  in  the  serpentine  of  Boraas ;  0*30  in  that 
of  Sundal;  and  0*22  in  that  of  Saxony.  Lynchnell  obtained  2*24  p.  o.  from  one  aerpentifie. 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Boxbory,  Tt,  of 
New  Hayen,  Ct.,  of  Hoboken,  K.  J.,  of  Cornwall,  Eng.,  of  Banffshire.  SootL,  of  the  Yoegea,  Fr.; 
but  none  in  the  ophiolites  of  the  Azoic  (Laurentian)  rocks  of  Canada,  or  the  serpentiiie  d 
Easton,  Pa.,  or  of  tiie  wax-yellow  variety  of  Montyille,  N.  J.,  or  an  olive-green  from  Phillips 
town,  K.  Y.,  or  a  yellowish-green  from  Newburyport,  Mass.,  haying  G. =2*551.  See  also  axial 
4,  45-47,  62. 

P3fr.,  etc. — In  the  closed  tube  yields  water.  B.B.  frises  on  the  edges  with  difficulty.  P.=^ 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  acids.  Ghiysotile  leaTet 
the  silica  in  fine  fibres. 

Obs.— Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphio  rode,  it  resnltisg 
from  the  alteration  of  other  rocks,  and  mostly  of  tiiose  of  sedimentary  origin ;  and  is  of  variooi 
periods  in  origin,  from  the  Azoic  age  upward. 

Crystals  of  serpentine  (pseudomorphous)  occur  in  the  Fassa  valley,  l^rrol ;  near  ICask  at  Lak» 
Auscbkul,  Barsovka,  Katharinenburg,  and  elsewhere ;  in  Norway,  at  Snanim ;  eta  Fine  precioot 
serpentines  come  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port* 
soy  m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  etc.  The  names  of  many  localities 
are  given  above. 

In  N.  America,  in  Mainej  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  Is 
Vermont^  at  New  Fane,  Gavendieh,  Jay,  Roxbury,  Troy,  Westfield.  In  Masa^  fine  at  Newbury- 
port ;  at  Blanford  with  schiiler  spar,  and  the  marmoUte  variety ;  also  at  Westfield,  MiddlefieJd, 
Lynnfield,  Newburyport,  and  elsewhere.  In  R  Jsland^  at  Newport ;  the  bowenite  at  SmithfiekL 
In  Conn,j  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  N.  Tork^  at  PhillipstovB 
in  the  Highlands;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  crystals;  atSyncoae. 
east  of  Major  Burnet's,  interesting  varieties ;  in  Gouvemeur,  St  Lawrence  Co.,  in  crystals,  wai 
also  in  Kossie,  two  miles  north  of  SomervOle ;  at  Johnsburg  in  Warren  Co  ;  Davenporf  s  Neck, 
Westchester  Co.,  affording  fine  cabinet  specimens :  in  Cornwall,  Monroe,  and  Warwick,  Onogs 
Co.,  sometimes  in  large  crystals  at  Warwick ;  and  from  Richmond  to  New  Brighton,  BicbmoDd 
Co.  In  N.  Jersey,  at  Hoboken,  with  brucite,  magnesite,  etc.,  and  the  marmolite  variety ;  also  it 
Frankfort  and  Bryan ;  at  Montville,  Morris  Co.,  silky  fibrous  (chiysotQe)  and  retinalite,  with  com- 
mon serpentine.  In  Pmn.,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  West  Goshen,  Chester  Co. ;  at  West- 
chester, Chester  Co.,  the  wiUiamsiie ;  at  Mineral  Hill,  Newtown,  Marple,  and  Middletown,  Dela- 
ware Co. ;  a  variety  looking  like  meerschaum  or  lithomarge  at  Middletown ;  at  Easton,  pseuds 
morphous  after  pyroxene  and  amphibole.  In  Maryland,  at  Bare  Hills ;  at  Cooptown,  HaifordOo, 
with  diallage ;  also  in  the  north  part  of  Cecil  Co.  In  Canada^  at  Orford,  Ham,  Bolton,  etc.  lo 
N.  Brunswick^  at  Crow's  Nest  in  Portland. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  emplojed 
as  a  material  for  ornaments,  vases,  boxes,  etc.  At  Zublitzin  Saxony,  Bajrreuth,  and  in  Fnmoooia 
several  hundred  persons  are  employed  in  this  manufacture.  Verd-antique  marble  is  douded  witb 
green  of  various  shades,  and  is  a  beautiftil  material  for  table  and  ornamental  indoor  work.  ^  K» 
posed  to  the  weather  it  wears  uneven,  owing  to  its  unequal  harduess,  and  soon  loses  its  pollibe^ 
surface. 

The  names  SerpenUnej  OphUe,  Lapis  eoltibrinuaf  allude  to  the  greec  serpent-like  cloudings  of  tfai 
serpentine  marble.     Beiinaiite  is  from  ^<riv<f,  resin;  PiorolUSi  from  nvptff,  hiUer,  in  allnaioB  to  tbi 


Si      ^ 

^ 

f^e       ftn 

&g 

L  Baste,  crysL        48*90    1*60 

2.  "      maaswe    4286    217 

3.  Todtmoos       (})  48*77    6*10 

2*87 

10-78     0*56 

13-27*  0*85 

7-14     — 

26-00 
28*90 
80*92 

*  With  some  Gh-'O'* 

*1«T 

00*  pi 
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oiag^eBla  (or  Bittererde)  {xresent;  ThemnophyllUt^  from  Sipitti^  heai^  and  ^iiXAov,  ^/  on  aooount 
of  the  ezfoUation  ivhen  heated;  ChryMdlt,  firom  xr'V^'^^t  golden^  and  rlXet,  fibrous ;  Mektxiie,  frois 
ucra^a,  mM;  MormolUef  firom  fta^naipta,  J  Mie,  "in  allusion  to  its  pearly  and  somewhat  metaUii 
liatre  "  (Kuttall). 

Artif.— Formed  hy  A.  Gages  in  a  transparent  amorphous  mass,  hy  placing  a  solution  of  golat* 
iiioas  silicate  of  magnesia  in  a  dilute  solution  of  potash  It  is  deposited  alter  some  months'  stani? 
ing:.     (Bepu  Brit  Assoa,  1863,  208.) 

412.  Bastith,  or  SoHnJiKB  Spar.    (Talkart  v.  TVebra,  Erfahr.  Inn«  Qebiige,  97,  1786.    Sc^ 
.erspath  (fr.  Baste)  Heyer,  Grell's  Ann.,  1786,  L  386,  il  147.    Schillerstein  WertL,  1800,  Ludw.,  ^ 
1803.     Diallage  pt  K,  Tr.,  1801.    Metalloidal  diallage  pt     Bastit  ITatd,  Handh,  628,  18 
Bastite  ia  an  impure  foliated  serpentine,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  ox  a  foliated  miner^  of  the  Pvrozene  g^up,  as  long  aLnce  announced 
by  6.  Bose.    That  of  Baste,  the  original  locality,  was  derived,  aocoztllng  to  Strong,  from  the 
enatatite  (protobastite)  of  the  region  (see  Enstatttb,  p.  208).    It  has  H. = 3 -6 — 4 ;  G. = 2 *6  ^  2*7  6 : 
lustre  metallic  pearly,  bronze-like  (to  which  the  German  name  achHUr  alludes),  to  vitreous,  and 
color  leek-green  to  olive-  and  pistachio-green,  >and  pinchbeck-brown.    Besides  the  direction  of 
perfect  deavage,  there  are  two  inclined  to  one  another  about  87"  (NaumannX  which  is  the  cleav- 
age of  enstatite  and  hypersthene.    According  to  Desdoizeaux  it  is  probably  orthorhombic,  and 
has  a  negative  bisectrix,  which  is  normal  to  the  plane  of  cleavage,  and  gives  for  the  axial  diver- 
gence 60"  to  70**.    A  kind  firom  Todtmoos  in  the  Schwarzwald  is  thin  fohated  deavable,  and  has  a 
dark  green  color,  but  is  metallic  pearly  on  the  deavage-face ;  H.=:8'4;  G.=2*66;  and  shows 
under  the  microscope  in  polarized  light  that  it  is  not  homogeneous. 

Analyses :  1,  2,  K5hler  (Pogg.,  xL  192) ;  3,  W.  Hetzer  (a  E.  Weiss,  Pogg.,  oxix.  446) : 

Ca     £,^a    laC 

2-70    0*47     12-42=100-69. 

0-68     1207  =  100-26. 

1*17     2-79»»     8-61=100-40. 

VVl  O  O'  pliu  1*12  org.  siibtt. 

In  the  dosed  tube  it  affords  ammonlacal  water.  BB  becomes  brown  and  is  slightly  rounded  oc 
the  thin  odges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatio  acid,  com- 
pletely so  by  sulphuria  A  mineral  resembling  sohiUer  spar  occurs  in  serpentine  in  Middlotown, 
Delaware  Co.,  Pa. 

PAotffo'M  (Phasttn  BreiOi,,  Char.,  29,  180,  1828,  116,  1882)  resembles  somewhat  schlUer  spar, 
and,  aowrding  to  Brelthaupt,  is  altered  bronzite.  It  is  foliated,  but  the  deavage  is  not  very  easy ; 
H.=l— 1^;  G.= 2*826;  lustre  pearly ;  color  yeUowish-gray ;  feel  greasy,  talc-lik&  It  is  firom 
Kupferberg  in  the  Fiditelgebirge,  and  occurs  distributed  through  serpentine.  It  has  not  been 
analyzed. 

413.  OUWHyiilTB.    EmmonSf  Man.  Min.  and  GeoL,  1826.    Gymnite  ThoTnaon,  PhiL  Mag., 

xxiL  191,  1843. 

AmorphoBB,  and  having  some  resemblance  to  gum  arable,  or  a  brownish 
or  yellow  resin. 

fi.=2-3-5.  G.=2-246,  Middlefield,  Shepard ;  2-19~2-31,  Bare  Hills, 
Tyson;  2-216,  ib.,  Thomson;  1-936— 2-155,   Tyrol,   (EUacher.      Lustre 

f;reaBy.    Color  whitish,  yellowish,  wine-vellow,  greenish,  reddish.    Trans- 
ucent.    Brittle,  and  often  much  cracked. 

Oomp.-^.  ratio  for  %  Si,  fi=2  :  8  :  8.  Formula  (f  %+il^Si+|]2=Si]ida40*2,magnesis 
36*1,  water  341=100. 

Analyses:  1,  Shepajnd  (Am.  J.  ScL,  xviiL  31,  1880,  analysis  imperfect);  2,  Brush  (this  Min, 
2^6,  1854)  j  3  Thomson  (PhiL  Mag^  1843,  191);  4,  (EUacher  (Za  G.,  iiL  222);  6,  v.  KobeS 
(Munch,  gel  inz.,  1851,  xzziiL  1);  6,  Widtermann  (Jahrb.  G.  Beichs.,  iv.  526,  1868);  % 
Haushofer  (J.  pr.  Ch.,  xdx.  240): 

§i        Ag       fi         9e 

h  Middlefield  40        40         20         =100  Shepard. 

I.  Texas,  Pa.  43*15    86*96    20*25     — ,  ^llr.=99-85  Bniih. 


§70  OXYGEN  OOHPOUirDS. 

Si        &g       a       Fe 

3.  Baro  Hills,  Kd.         40*16  36*00  21*60  1*16,  Ca  0*80,  Si  <r.r=99*72 

4  I^ol,  Fleims  TaL    40*40  86*86  22*60  0*88,  apatite  0*78=100  (Ellaciier. 

fi.      "^  <t        u      41.50  38-30  20-60  =100*30  KobelL 

6.  "         **        "(ij 40*82  8606  21*72  0*42,  C  0*69=99*61  WidtennaiiB. 

7.  Pasaau  46*6      34*6      200      — =100> Hanahoftr. 

*  After  lepantkm  of  4*78  OnO  00*.  0-85  fe*0\ 

G.  of  anal  6=2*186;  of  anal  7,  2*107. 

Pyr^  eto. — In  the  closed  tube  givea  off  much  water.  B.B.  becomM  opaqae^  and  ftiaes  on  tibi 
edges.    Decomposed  by  hydrochloric  acid. 

Oba. — Occars  with  serpentine  at  the  localities  abOTe  mentioned. 

Named  after  Prof.  Obester  Dewoy.  The  gymnite  of  Thomson,  named  from  yv^>^  naied^  ia 
allusion  to  the  locality  at  Bare  Hills,  Md.,  Is  the  same  species. 

Thomson  found  fn  another  mineral  firom  the  United  States,  labelled  Deweylite  (G.=2*0964X  Si 
60*70,  Mg  23*6ft,  fi  20*60,  £l  8*66,  fe  1*70  (Am.  J.  Sci.,  ^^  178);  and  in  another  affied  oin 
era],  Si  41*42,  ftg  23*68,  ]fta  6*25,  tL  19*86,  M  4*47,  ^  8*67,  te  Ur. 

AxtiL — ^Formed  by  A.  Gkigos  by  the  method  mentioned  under  SasFMsram  (p.  466). 

41^  OBROUTB.  KeroUth  Br«UhM^  Char.,  146,  264^  1823.  OeraUth  CRocLf  1811.  Kerolito. 

Mafisiye,  reniform,  compact  or  lamellar. 

H.=2— 2*6.  G.=2'3— 2'4.  Lustre  vitreous  or  resinous.  Color  greenish 
or  yellowish-white,  yellow,  reddish.  Streak  uncolored.  Transparent — ^tranar 
lucent.   Feel  greasy.   Fracture  conchoidal.  Does  not  adhere  to  the  tongue. 

pomp.— O.  ratio  for  6,  Si,  fi=l :  2 :  1^;  formula,  if  two-thirds  of  the  water  ia  basio^  (ifi-^ 
I  ]f(g)  Sl+i  aq ;  makmg  it  thus  a  unisilicate  like  deweylite,  which  species  cerolite  dosely  resso* 
bles  in  physical  characters.  It  differs  in  composition  firom  aphrodite,  however,  only  in  containing 
half  more  water.    Analyses :  1,  2,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  368): 

Si       Ug       £[ 

1.  SQesia    47*34    29*84    21 04=98*22  Kiihn. 

2.  ''         46*96    31*26    21*22=99*44  Kuhn. 

Maak  obtained  (8diw.  J.,  ly.  1829)  for  the  same  mineral  Si  37*96,  Si  12*18,  ilg  18*02,  d  3I*(K 
=99*16.  But  Eilhn  states  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  Maak's 
analysis  must  be  incorract.  Kiihn  dried  his  mineral  at  100°  G.  before  the  analysis,  and  hence  tbe 
less  water. 

Pyr.,  etc. — B.B.  blackens,  but  does  not  fVise. 

Obs. — From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also^  according  to  Kuhn 
brucite.    Breithaupt  unites  deweylite  to  cerolite. 

Melling  obtained  for  a  mineral  from  Zoblitz,  shnilar  to  the  above,  Si  47*18,  litg  3618,  '&  ll'^O, 
aScl  2*67,  ^e  2*92=100*26  (Bamm.,  Ist  Suppl,  79).  Hermann  obtained  for  an  apple-green  Tsrietf 
fh>m  Lake  Itkul  (Bull  See.  Nat  Mosa,  xxxviii.  481X  Si  47*06,  ifi  2*80,  ttg  31*81,  ft  18*38=100. 
G.=2*27. 

The  name  Cerolite  is  from  ^qp^,  wax,  and  XiBos, 

416.  HTDROPBITII.    Svanberg,  Ak.  H.  Stockh.,  1889,  Fogg.,  U.  526.    JenUnaito  8h9^ 

Am.  J.  ScL,  n.  ziii  392, 1862.    Eisengymnit 

Massive ;  sometimes  in  fibrous  crusts. 

H:.=2-5-3-5.  G.=2-65,  hydrophite;  2-4-2-6,  jenkinsite.  Lmtrc 
feeble,  subvitreous.  Color  mountain-green  to  blackish-green.  Streak 
paler.    Translucent  to  opaque. 

Ck>mp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  prutuijd(f 
iron.    Analyses :  1,  L.  Sranberg  (L  a);  2,  3,  Smith  k  Brush  (Am.  J.  Sd.,  IL  z?L  869): 


HTDBOUS   BILI0ATE8,  KABaABOFHTLLITE  SBOTIOK.  471 


Si 

XI 

*e 

An 

A? 

fi 

1.  SudropMU 

36-19 

3-90 

22-73 

l-6« 

2108 

Itf-Oa,  V*  0'n5s=100'766  8?anberg. 

2.  JhtthintUe 

38-97 

0-53 

19-30 

4-36 

22*87 

18'36=99d9aikB. 

8. 

37-42 

0*98 

20*60 

405 

22-75 

13-48=99-28  &  &  B. 

Bmlth  ft  Bnuh  find  in  jenkinsite  the  oxygen  ratio  for  the  protoxyds,  Bilioa^  and  water,  8:4:  2i, 
and  they  mention  the  Bearoeaa  to  both  hydrophite  and  serpentine.  Webaky  regards  hydrophitt 
as  impure  fndaaaiit  (ZS.  G.  Ges.,  x  284). 

Pyr.,  etc. — In  the  closed  tube  gives  off  water.  B.B.  blackens,  and  Aises  at  about  3  to  a  black 
magnetic  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
acids. 

OIm.1 — ^HydrophitB  occurs  at  Taberg  in  Smaland ;  and  jenkinflite  at  CKeil's  mine  in  Orange 
Co^  N.  X.,  as  a  fibroua  incrastatioD  on  magnetite. 

Kamed  Hydaropkiie'  in  allusion  to  the  water  present ;  and  JeaMmie  after  J.  Jenkins  of 
Honroe. 

41 5 A.  DEBHATnr  BrttQumpl^  Char.,  104,  1832.    MasEiye,  reniform,  or  \ii  crusts  on  serpentina, 
oC  a  Tesinoiia  lustre  and  green  color.    Feel  greasy ;  odor,  when  moistened,  argillaceous. 
OomjpoeiUon,  according  to  Fidnus  (Min.  Ges.  zu  Dresden,  ii  215) : 


Si 

^\ 

»e 

An 

% 

Ca 

fra 

6,0 

1.  35-80 

0-42 

11-38 

2-25 

23-70 

0-83 

0-60 

25-20=  100-08. 

3.  40-17 

0-88 

14-00 

1-17 

19-33 

0-83 

1-38 

22-00,  3  0-48=100*09. 

Formula  (ifeg,  S'e)'Si'+6d7,  but  probably  a  mixture.    B.B.  blackens  and  cracks. 
From  Waldheim  in  Saxony.    The  name  is  fh)m  U^^a^  akin,  alluding  to  its  occurrence  as  aa 
incrustation. 

416.  aSNTHZTS.    Kickel-Gymnite  GerOh,  Kell.  A;  Tiedm.  Monatsb.,  ill  487,  1851.    GenthlU 

Jkma,  Am.  J.  Sd.,  XL  xliv.  256, 1867. 

Amorphous,  with  a  delicately  hemispherical  or  Btalactitic  surface,  incrnst- 

B[.=3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fall  to  pieces  in  water.  6. =2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish^white.  Opaque  to 
translucent. 

Oomp.— O.  ratio  for  %  Si,  ^=2  :  3  :  8,  or  the  same  as  for  deweylite ;  formula  (|  (^i,  Ag)+i 
H)*  fli-f  ^  ^  being  a  nidcel-gymnite.  Analyses:  1,  Genth  (L  c);  2,  T.  &  Hunt  (Hep.  G.  (W, 
1863,507): 

Si  ^i  te  %  Ca  tL 

1.  Texas,  Pa.  35-36        30-64        024        1460        0-26        1909= 100-19  Genth. 

2.  Kichipicoten  Id.      88*60        30-40        2*25  3*55        4*09        17-10,  £l  8-40=99-89  Hunt 

After  drying  at  a  temperature  aboye  100"  0.,  Hunt  obtained  (L  a)  fli  35*80,  ^i  32-20,  tL  12-20. 
Pjrr.,  etc. — In  the  closed  tube  blackens  and  gives  off  water.    B.B.  infusible.    With  borax  in 
O.F.  giyes  a  yiolet  bead,  becoming  gray  m  B.F.  (nickel).    Decomposed  by  muriatic  acid  without 
gelatinizing. 

Obsw— From  Texas,  Lancaster  COb,  Pa.,  in  thin  crusts  on  chromic  iron ;  and  firom  Webster, 
Jackson  Co.,  K  C^  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple-green 
incrostation ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
feported  from  near  MaLaiga,  Spain,  with  chromite  and  talooae  schist;  and  by  Wiser,  from  Saasthal 
in  the  Upper  Yalais. 

JiotUnU  Breith.  (B.  H.  Ztg.,  xyiil  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  R5ttis  in  Voigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  little  lustre,  translucent  to  subtranslucent,  but  opaque  when  earthy, 
with  H.=2-2-25,  and  G.= 2*358 -23 70.  Winkler  deduces  the  formula  ^i  Si+|  fl;  and 
publishes  as  the  result  of  his  analysis  (L  c.)  Si  89-15,  3kl  4-68,  Pe  0-81,  ^i  86-87,  H  11-17,  with 
^o  0-67,  Cu  0-40,  P  2-70,  As  0-80.  But  his  summation  of  these  numbers  is  100-79,  or  4-54  more 
uan  they  foot  up ;  and  there  is  here  an  unexplained  error.  The  mineral,  as  Brush  has  observe^ 
»  probably  nickel-gymnite. 
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OXYOEN   COMPOUITBB. 


417.  8APONZTB.   Terra  poroeUanea  particaliBimpalpabillbTis  mollis,  pt,  Briamoner 
Smectia  EnffdskWtJklen,  a  hwit  (Landsend  i  CorfiwallX  OrotuLf  Y6,  1768. 
Ck>mwa]l)  Klapr.,  Schrift  nat  Ges.  Borlix^  vil  168,  1*787,  Beitr.,  ii.  180,  v.  22 
Cornwall  JTtru;.,  Min.,  L  152,  1794.    Soapstoue  pt.    Pierre  &  Savon  ff.    Saponit 
H.  Stockh.,  1840,  163.    Piotine  Svanberg,  Pogg.,  U?.  267,  1841,  IviL  166.    ThaUte 
Pbilad,  XL  ii.  179,  1852. 


(ft 


rf 


Massive.    In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.     0.= 2*266. 
greasy.     Color  white,  yellowish,  grayish-green,  bluish,  reddish.     Does  nut 
adhere  to  the  tongue. 

Ocmp. — A  hydrons  aUicate  of  magnesia  and  alumina;  but  analyses  give,  naturally,  no  vnUbrs 
cesults  for  such  an  amorphous  materiaL  Supposing  the  alumina  present  as  kaoHniie,  the  reeL 
according  to  most  of  the  analyses,  is  a  silicate  allied  to  aphroditef  as  if  the  mineral  were  a  mixbin 
of  the  two.  Analyses :  1,  Klaproth  (L  c.) ;  2,  Svanberg  (1.  c.) ;  3,  Haughton  (PhiL  Ma^..  IV.  x 
253);  4,  Svanberg  (I  c) ;  5,  6,  Smith  ft  Brush  (Am.  J.  Set,  II.  xvi  868) ;  7,  8,  Bealdrt  and  KBjm 
(Am.  J.  Scl,  IL  xvii.  180): 


Si 

1.  Cornwall     46'.00 

2.  "  46-8 

3.  "      (I)  42-28 

4.  PioUne  5089 
6.  ThalUe  45-60 
6.        "  48-89 


£1 

9*25 

8-0 

7-21 

9-40 

4-87 

7-28 


100 
0-4 

2*06 
2-09 
2-46 


Ag 
2475 
33-3 
29-70 
26-52 
24-10 
2417 


;a 


0-7 

0-78 
107 


7. 

& 


II 


4407     4-72    1-70    21*49    3-76 


44-66 


7-79 


26-60' 


0*76  18-00=:98-76  Ekproth. 

-     1 1*0=  1  uO-2  Svanberg. 

18-92  Haughton. 

—  10-50=10(>-16  STanberg^ 

0*46  20-66:=98-84  Smith  &  Bniah. 

0-81  15-6B=99'22  Smith  k 

undeL  19-96  Beakirt 

0-16    0-12  WideL  Eeyser. 


*  Contains  some  lime. 


The  oxygen  ratio  for  ft,  S,  Si,  B,  in  1,  is  about  2:1  :  6  :  3^ ;  in  2,  3^  :  1  :  6| :  2i;  in  3,  3| : 
1  :  7  :  6i;  m  4,  2  :  1 :  5^  :  2 ;  in  5,  3i  :  1  :  8i  :  6^ ;  in  6,  2i :  1  :  6^ :  3^;  in  7,  5  :  1  :  llf  :  9. 

Pyr.,  etc. — B.B.  gives  out  water  and  blackens ;  thin  splinters  f\ise  with  difficulty  on  the  edges. 
Deoomposed  by  sulphuric  acid. 

Obs. — Occurs  at  Lizard's  Point,  Cornwall,  in  veins  in  serpentine :  in  the  goodes  of  datoUte  av 
Roaring  Brook,  near  New  Haven,  Ct ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  betwees 
Pigeon  I'oiut  and  Fond  du  Lac,  in  amygdaloid  (ihaliie  of  Owen);  at  Syfirdsjo  in  Dalame  (pioUbt 
and  saponiie). 

Saponite  is  from  sapo^  aoap;  and  piotine  from  friorrn.fiU. 

Another  similar  mineral,  associated  with  chalilite  of  Thomson  in  amygdaloid  at  Antrim,  IrelaAd. 
afforded  von  Bauer  (Kenngott's  Min.  Kot,  No.  11)  Si  44*11,  M  10-90,  J^e  1*05,  Mg  IS-OI,  04 
6-74,  Mn  and  £[  <r.,  ign.  24-07=90-88 ;  oxygen  ratio  nearly  4^  :  8  :  13^  :  12 ;  or  for  ft+  fi  and 
Si,  1 :  1-8.  It  has  H.=2,  and  is  ft-agile;  lustre  waxy ;  color  isabella-yellow,  or  brownish.  Softesi 
or  slacks  in  water.    Soluble  in  muriatic  acid,  affordLig  pulverulent  sUica. 


418.  PHOLBRTTB.    Pholerite  OuiUemin,  Ann.  d.  M.,  xl  489,  1826.    Pholerite  pt  o/  maaf 
authors,    Pholerite,  Pelitische  Felsittuffe  von  Chemnitc,  A,  Knop.^  Jahrb.  Min.,  1869,  644IL 

Orthorhombic.  In  rhombic  and  hexagonal  Bcales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggregation  of 
scales. 

H.= 1—2-5.  G.=2-36 — 2*57.  Lustre  of  scales  pearly.  Color  white, 
grayish-white,  greenish-white,  yellowish,  reddish-brown,  violet.  Donhlj 
refracting,  Knop. 

Comp.— 0.  ratio  for  S, Si,  1^=8  :  3  :  2;  £l*^i*+4d=8ilica  193,  alumina  46*0,  water  Id^r^ 
100.  Analyses :  I,  2,  GuUlemin  (1.  a) ;  8,  A.  Knop  (Jahrb.  Min.,  1869,  640) ;  4,  J.  L  SBaitli  (An 
J.  ScL,  U.  xi.  58) ;  5,  Mallet  (Shop.  Min^  1867,  SnppL  to  Append.,  p.  iv.): 


BTDBOUB  BIUCATS8,  KASQASOPHTLLrrB  SBCTKHI.  ITS 

Si  a        ¥o  Hg       <k       t  fi 

I.  Fina  42-9S  HOT    1S'00=1MI  QdIUbiiiIii. 

%     ■•  il-flS  4S-36    lB-0(j=ll»Qnillemiii. 

S.   Chenmlta  39-34  45-90  14T6=:100  Knop. 

4.  Btdiemiact  41U  42-SI    Ir.  ia'93=Ba'18  Smith. 

5.  JacksODTme,  AlL    4319  41-80     0'S3  1-09  1 4-2u =99-60  Malloi 

Pyr^sto. — Tieldi  water.  B,B.  inftistble.  OtTeaBblnoaotorvithcobaltsolutiaD.  Insoluble  in  acids 
Oba. — The  pbolerite  of  Oaillemiii  was  from  nodules  of  icon  ore  in  the  coal  mines  of  Una,  Dept 
ul  AUier,  Prmaoe.  The  Chemniti  minenil  is  fVom  Ntoderrabenateta  (oad  alao  at  Zeisigwald,  eta.), 
where  it  oanstitut«a  a  rock  called  bj  IfaumanD  peiitiacJia  filaiOi^c  in  the  Lower  Goal  formation; 
It  is  varioos  in  oobr,  but  is  shown  to  coiisist  or  dystalUne,  colorlesa.  doubly  reOiadns  scaler 
The  Schemnita  is  the  gaugue  of  diaapore,  and  it  msj  be  kaolinite  impure  with  disspore.  The  Jail- 
eoQville  in  a  kaolin,  and  maj  be  kaoltuite ,-  the  analysis  afforded  4'8B  of  tn6  ailica,  and  0*90  o( 
un decomposed  material  whloh  above  is  excluded. 

Tbe  analTses  of  IcaoiinUe  have  been  referred  to  pbolerite  under  the  Idea  that  OuiUemln's  analy- 
sis was   inconcct    Bat  the  analyalB  t^  Enop  appeus  to  ahow  that  there  is  a  spedea  with  tu 
pholerite  oompoeitiou,  but  not  difi^ring  mm  kaolinite  in  its  pbyaical  or  oryHtaUographia  dianotera. 
Named  ftom  f«Ai(,  a  tcolt. 

418A.  "Rratalite  Qlocker  (Onudr.,  B44, 1839 ;  Terra  miraculoso  SazoniEo  C.  RickUr,  1133 ;  Sax- 
DDische  Wundererde  of  oid  Gtrtn.  auilten ;  Elsenstmnmark  AwiA.,  Char.,  141,  1823,  301,  1832). 
A.  Enop  holda  (Jsbrb.  *"",  1859,  Mh)  that  tbe  teralolite  is  an  impure  Uthomai^e-lilce  pholerite, 
doselj  related  to  the  loineral  from  Chemniti.  It  is  deseribed  as  having  H.  =  2 — 21,  and  0.=2-49 
— 2-fl ;  color  varied  with  luTender  and  other  ahadea  of  blue,  and  spots  of  red.  and  rartlj  peart- 
gray.  It  is  fhiia  an  amygdaloidal  tock  overlaid  byooal  strat*  at  Plaoitt  near  Zivickau  in  Sakony, 
It  contains  much  oiyd  of  iiDnj  but,  according  to  Enop,  probably  is  a  mixture  of  pholerite  with 
some  free  qiiart^-  puiveriied  feldnpar,  hydrate  of  iron,  carinuate  of  lime,  end  magnesia.  The  fS^ 
lowing  is  the  analyua  of  Bchuler  (Freiesleb.  OrylcL  Sscbs.,  Heft  5): 

Si        £1        Fe      Sn     ftg     Ca      £         fi 
1.  Fknits      41 -BS    33-BS    ia-98    1-6S    3-6B    3-04    0-93    14-30  Schnler. 

419.  EAOUNTTR  TaUierde  toq  sohuppigeu  Theilen  (tr.  Sonne  Adit,  Halsbmdce,  near  I^re>- 
berg)  Wera.,  Ueb,  318,  ITSu.  Erdiger  TsU  Hofruuin,  Bergm.  J.,  160,  1789;  Kant,  Tab.,  S3, 
1800.  T  Talc  gnnuleaz  H.,  Tr.,  iiL  1801.  Nncrlte  pt.  Broagn.,  Min.,  i.  BOG,  1807.  Schnppiger 
Thon  Kartl,  Tab.,  91,  1808.  Nakrit  BrtilA.,  Char.,  94,  31S,  tS32.  Pholerite  pL  ttuhiv  atMor*. 
EatriiDlte  S.  W,  Johntaa,  Am.  J.  Sd.,  II.  lUiL  8S1,  18S7. 

Hednlla  SaxI,  Otrm.  Steinmarck,  pL,  Ajjnc,  Jnterpr.,  466,  1646  =  Uthomarge  pt.  Earaal 
BtoOl,  Handb.,  iL  S59,  1841  =  Steinmarh  Ton  Rouhlitz  Slapr.,  vi  2B9,  1815.  Terra  Samla, 
Collyrinm,  Aster,  Plin.,  xnv.  ttS.  Marga  porcellana,  Leuoargills,  pt,  WaU.,  33,  1141.  Tens 
FoiceUanea  OrmtL,  13,  11G8.  Porcelain  Clay.  EaoUn.  Ponellanerde,  Portellanthon,  Otrnt. 
Ar^ilss  I  porodUne  A-.    Tene  A  foulon  pt  fi:  =  Fuller's  Earth. 

Orthorhombic     /A  /=:120''.     Iq   rliorabic,  rhomboidal,  or   hexagonal 
scales  or  plates ;   sometimes  in   faii-Bhaped  a^rega- 
tioQs;  QBuallr  constitating  a  clay-like   mase,  eitber  *ib 

compact,  tnable,  or  mealv  ;  base  of  crystals'  lined  (f, 
41S),  arising  from  the  eclges  of  superimposed  plates. 
CleaTage:  basal,  perlect.  Twins;  the  hexagonaj 
plates  made  up  of  six  sectors. 

H.=:l_2-5.  G.=2-4— 2-63.  Lustre  of  plates, 
ltW*''|y;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownieh,  bluish, 
or  reddish.  8(»]e6  traneparent  to  transtuceut.  Scales 
neuble,  inelaatic ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  the  base,  and 
w  a  side  of  the  hexagon ;  axes  quite  dirergent ;  bisectrix  negatire  j  Deed 
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Var. — 1.  ArgilUform,  Soft,  clay-like;  ordmaiy  kaoUnite;  under  the  microscope,  if  not  witb 
out,  showing  that  it  is  made  up  largely  of  pearly  scales.  The  constituent  of  most,  if  not  all,  purf 
kaolin.    G.^2-627,  tt.  Freiberg,  Breith.;  2*6,  fr.  Schneckenstein,  Clarke. 

2.  Ftrnmiform,    Mealy,  hardly  coherent  consisting  of  pearly  ang^r  scales,  anal  8-6,  9. 

8.  Jndvrakd;  LUkomarge  {Steinmark  Germ.).  Firm  and  compact;  H.=2— 2*5.  When  pul- 
verized, often  shows  a  scaly  texture  (anal.  17-24).  G.=2'6,  fir.  Gainsdotf,  solid  var.,  anal  23. 
Jktenie  of  Thomson  is  a  lithomarge  from  Scotland,  used  sometimes  for  slate  pencils ;  H. =2*5 ;  G.=^ 
2-43^2*56;  colw  milk-white. 

4.  Ferruginoua ;  Camai  Breith.  A  firm  litJiomarge  of  a  reddiahrwhite  or  flesh-red  color ;  th« 
solor  owing  to  the  presence  of  some  ozyd  of  iron  replacing  the  alumina;  H.=2— 3;  G.=2*543. 
Streak  colorless;  smooth  to  the  touch  (anal  15,  16).    Also  brownish-red  (anal  21). 

Oomp — 0.  ratio  for  E  §i,  i^3  :  4 :  2 ;  whence,  if  half  the  water  be  basic,  (i  fi'+i  Si)'  §i'; 
(as  usuaUy  written,  &§i^+2£[)=Silica  46*3,  alumina  39-8,  water  13-9=100. 

Analyses:  1,  W.  a  Chirke  (Ann.  Ch.  Pharm.,  Izzz.  122);  2,  Pisanl  (C.  H,  UiL  1072);  3,  R. 
MuUer  (B.  H.  Ztg.,  zziv.  336);  4,  Genth  (Am.  J.  Sd,  IL  xxyiiL  261);  5,  6,  Johnson,  Burton 
(Am.  J.  Sd,  IL  zlili  354,  858);  7,  A.  Knop  (Jahresb.,  789,  1859);  8,  B.  Richter  (Pogg.,  xc.  820); 
9,  Stolba  (J.  pr.  Ch.,  xdv.  116);  10,  Smith  (Am.  J.  Scl,  II.  xi  58);  11,  Boussingault  (Ann. 
d.  M.,  IIL  V.  554) ;  12,  T.  &  Hunt  (Rep.  G.  Can.  1868,  495) ;  13,  Klaproth  (Beitr.,  vi  275) ;  14, 
Baur  (Ber.  Ak.  Wien,  xxil  693);  15,  Klaproth  (Beitr.,  yl  285);  16,  Kascholz  (Bl§a-.  Isis  Dresden. 
1866,  138);  17,  Rammelsberg  (Mln.  Ch.,  576);  18-21,  y.  Hauer  (Jahrb.  G.  Reichs.,  yiL  129, 362); 
22,  28,  Fikenscher  (J.  pr.  Ch.,  Ixxxix.  461);  24^  Rammelsberg  (I  o.);  25,  26,  R.  D.  Thomson  and 
Richardson  (Thorn.  Min.,  L  244) : 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24; 
25. 
26. 


Schneckenstein 
Lod^ye,  Fr. 
Freiberg,  Sax. 
Tamaqua,  Pa. 
Summit  Hill,  Pa. 
Richmond,  Ya. 
Zeisigwald,  Sax. 
Altenberg,  Sax. 
Schlan,  Bohem. 
Kaxos 
N.  Grenada 
Chandldre  Falls 
Aue,     KaoUn 
Zetclitz,     " 
Rochlitz,  Camai 


Si        ^       9e     Mg     Ca       £[ 


(t) 


u 


u 


Rumpelsberg,       LUkonu 
Reno^  Boheou, 
Saszka,  whiie^ 

•*       InifL-red, 
Qam^Aoti^w.friaJble^  ^ 

»        "  9oUd, 
Schlackenwald, 
Tweed,  Tueaiie^ 


u 


a 


M 


u 
ti 


46*76 

47-0 

46-74 

46*90 

45*93 

48*56^ 

49-91 

45-63 

47-93 

44-41 

450 

46*05 

46-00 

48-61 

45*25 

45-09 

47*88 

48-18 

45-19 

44-37 

44*54 

45-82 

46-20 

43*46 

44-80 

48-80 


39-59 

39*4 

89-48 

89-60 

39-81 

35-61 

35-23 

811*89 

36-78 

41-20 

40*2 

38-87 

39-00 

88-90 

36*50 

3813 

40*23 

39*60 

37-92 

39*70 

S.'i-OO 

39*42 

39*72 

41-48 

40-40 

40-10 


0-94 


0*60 


1*21 


0-68     0-61 


0-25 


2-75      

1-79  0-19 

1-44 

«r.       tr. 

0-93 

tr,       0-95 

5-35     0-51 


0-37«   1*20 

0-60    0-76 

0-94    0-55     0-64 


18'42= 
14-4=; 
1406= 
13-80, 
14-02= 
12-88, 
[14-8H] 
18*70= 
15-29= 
1314= 
14-8= 
14*00= 
14*50= 
12-47= 
1400= 
14-29, 
12*36= 
16-71  = 
15-01  = 
15-58= 
15*90= 
14-26= 
13-80= 
13-49= 
18*50= 
14*21= 


*  AiUr  MparaUog  oxyd  of  iron  0*18|  Oa  OK)'M,  by  murUtlo  ftcld  (Oentb)i 

•  NaO. 


=100*71  Clark. 
100*8  Pisani. 
=  100*28  Miiller. 
Sa0*17=100-47»  Genth. 
=99*76  Johnson, 
undet  2*95=100  BurtoiL 
=  100  Knop. 
=99-82  Richter. 
=100  Stolba. 
=99-06  Smith. 
100  Boussingault. 
=99-66  Hunt. 
=99*75  Klaproth. 
=99-98  Bauer. 
=98*50  Klaproth. 
alk.  0-21=99*t>7  Naschold. 
=  100-36  Rarom. 
=98*44  Hauer. 
=9905  Hauer. 
=  UK)-55  Hauor. 
=99-80  Hauer. 
=99*50  Fikenscher. 
=99-72  Fikenscher. 
=100  Ramm. 
=99-45  Thomson. 
=  lo0*24  Richardson. 

^  Gootaina  aonw  fr«e  tHioa. 


P3nri  etc. — Same  as  for  oholerite. 

The  mineral  firom  Chaudiere  Falls  exfoliates  in  white  cauliflower-like  shapes  (Hunt). 

Obs. — Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  the 
feldspars  of  granitic  and  g^eissoid  rocks  and  porphyries.  In  some  regions  where  thef  c  rocks  haye 
decomposed  on  a  large  scale,  the  resulting  clay  remains  in  yast  beds  of  kaolin^  usually  more  or 
less  mixed  with  free  quartz,  and  sometimes  with  oxyd  of  iron  fh>m  some  of  ^e  other  mineral? 
present.  Pure  kaoUnite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal  formation. 
It  sometimes  forms  extensiye  beds  in  the  Tertiary  formation,  as  near  Richmond,  Ya.  Also  met 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cache- Apr^s  in  Belgium;  also  in  the  same  at  Schlan  in  Bohemia, 
vid  at  Rohe ;  in  argillaceous  schist  at  Lod^ve,  Dept  of  H^rault,  France ;  at  the  Einigkeit  mint 
il  Brand,  near  Freiberg,  and  elsewhere  in  Saxony ;  as  kaolin  at  Diendorf  (Bodeamais)  in  Bayaria 
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tt  Zeiftigwald  near  ObemnHi ;  as  fhe  gangne  of  topaa  at  Bchneclrenatein ;  with  emery  and  mur 
garlte  at  Kazoa;  aa  the  gangue  of  diaapore  at  Schemnits;  aa  the  matorial  of  pseudomorpha  aflei 
proaopite  at  Altenberg  (anaL  8)|  showing  well  the  hexagonal  scalea  (Johnson  &  Blake) ;  with 
flaor  at  Zinnwald,  a  white  powdery  sabstanoe  oonaisting  of  hexag.  scales ;  at  Bochlitz  {camcU)  in 
a  porphyritic  rock ;  in  seama  in  an  argillaceoua  rock  on  the  Tweed  (faenfo),  ^^^^  Latin  name  of 
which  place  is  Tuetia,  At  Trieix,  near  lunogeai  ia  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1766);  it  affords  material  for  the  famona  Sdyres  porcelain  manufactory.  The  dark-colored 
diay  of  Stourbridge,  England,  ia  made  up  in  large  part  of  transparent  laminad  (J.  t  B.). 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del ;  at  various  localities  in  the 
limonite  region  of  Veimont  (at  Brandon,  etcX  Maasaohuaetts,  Pennsylvania;  JacksonviUe,  Ala. ; 
Edgefield,  S.  C. ;  near  Augusta,  Ga. ;  and  Johnson  A  Blake  observed  transparent  hexagonal  scalea 
abundantly  in  a  blue  flre-day  from  ICt  Savage,  Md. ;  in  the  white  day  of  Brandon,  Y t,  Beekraan, 
K.  Y.,  Perth  Amboy,  N.  J.,  Beading,  and  a  locality  in  Chester  Ck>.,  Pa.,  Long  Island,  and  in 
white  and  colored  days  of  various  o&er  places.  Near  Richmond,  Ta.,  the  mealy  constitutes  a 
bed  of  considerable  extent  in  the  Tertiary  formation ;  at  Tamaqua  and  Summit  Hill  in  Curbon 
Co.,  Pa^  it  occurs  in  the  Coal  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Chaudi^re  Falls,  filling  seams  or  fissures,  often  i  in.  thick,  having  an  unctuous  feel,  and  consist- 
ingof  minute  soft  scales. 

The  characters  of  this  spedes  have  been  well  defined,  and  its  relation  to  kaolin  explained,  m  an 
artide  by  Johnson  &  Blake  (L  c-X  by  whom  the  name  kaoliniie  was  proposed  They  show  that 
Forohammer*s  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinlte ;  and  that  the  two 
are  one  m  spedes  chemically  and  physically.  They  pomt  out  that  much  Uthomarge  should  be 
induded,  and  that  the  hexagonal  scales,  which  the  massive  mineral  presents  under  the  microscope, 
may  be  detected  in  all  kaolin,  and  also  in  some  dark-colored  fire-daya,  although  much  mixed  with 
impurities.  They  also  show  that  the  plasticity  of  the  kaolinite  depends  on  the  fineness  of  the 
material,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaolinite  and  pholerite  may  disappear  on  fUrther  chemical  investigatioD. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (L  c.)i  who  placed  it 
under  talc.  It  afterward  took  the  name  of  earthy  kUc^  as  used  by  Hoffinann  in  1789  (L  c.).  The 
acute  Earsten  pronounced  it  a  seoUy  day  (schuppige  Tfton),  and  arranged  it  accordingly  in  1808 
(1.  c) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  18U7  Brongniart  made 
the  species  nacrite  (L  cj,  for  a  Jvsiblt,  auhydrous,  pearly  potash-mica^  analyzed  by  Vauquelin 
(afibrding  Si  50,  ^  26,  Fe  6,  Ca  1*5,  ti  17*5),  aud  referred  to  it  doubtingly  the  earthy  to^  in  a 
note,  without  any  knowledge  of  it.  Hausmann,  in  1818  (Handb.,  500),  says  that  the  schuppige 
Talc  of  Andreasbergin  the  Harz  (which  he  says  is  wrongly  called  buUermilchsiller)  may  perhaps  be 
schuppige  I/ydrargilUie  (hydrate  of  alumina)  or  ThoiL  but  an  analysis  was  needed  to  dedde  it  Hofi'- 
mann,  in  1815  (Handb.,  iL  b,  268),  makes  it  his  first  variety  of  talc,  but  queries  its  nature,  and 
cites  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  1832  (L  c.)  Breithaupt  gave  the  Saxon  mineral  the  name  nacrite  (nakrit),  without  any  appar- 
ent reference  in  the  place  to  Brongniart^s  or  Yauquelin's  previous  use  of  this  name.  But  he  at 
the  same  time  questions  whether  it  may  not  be  identical  with  phokriie  (which  had  been  described 
m  18-25).  Since  then  the  spedes  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
incorrectly  analyzed  by  QuiQemin  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Handb.,  391), 
adopts  this  view,  putUng  pholerite  of  Guillemiu  under  nacrite ;  and,  moreover,  he  attributes  his 
name  nacrile  to  Vauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
by  Johnson  and  Blake  appeared. 

Breithaupt,  in  1832,  stated  that  the  scales  wore  hexagonal ;  and  again  in  his  account  of  the 
*'  nakrit "  of  Brand  near  Freiberg.  A.  Knop,  hi  1 859  ( Jahrb.  Min.  1 859,  694),  describes  with  detaU 
the  crystallization  of  the  Schneckenstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
i-),  and  gives  the  angle  /A  7=118*'.  Descloizeaux,  in  his  Mineralogy  (1862),  shows  that  optically 
the  scales  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  I'iO**  and  60** ;  and 
Johnson  A  Blake  give  the  same  angles  as  a  mean  of  their  meaisurements  of  various  kaolinites. 

The  name  KaoUn  is  a  corruption  of  the  Chinese  KavUng^  meaning  highrridge^  the  name  of  a  hiU 
near  Jauchau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Chinese, 
with  which  the  kaolin  is  mixed  in  C^ina  for  the  manufacture  of  porcelain,  is  a  quartzoso  feld- 
spathic  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  waa  first  given 
to  the  china-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells  Porcel' 
iana  (CypneasX  they  supposing  it  to  be  made  Arom  egg-shells,  fish-glue,  and  fish  scales  (S.  W. 
Williams). 

420.  HAUiOTBITB.  HaUoysfte  Berthuir,  Ann.  Oh.  Pbys.,  xzxiL  332,  1826.  Galapektitt 
Gummit,  BreitK,  Char.,  99,  1882.  Glagerit  Breiffu,  Handb.,  367,  1841.  Smectite  SaJvetai,  Ann 
Ob  Phys.,  m.  xxxL  102,  1861.  Steinmark  or  lithomarge  pt,  Pseudo-Steatite  pL,  Gk)S8eoQl 
lite,  Shep^  Min.,  1867,  App.  to  SuppL,  p.  iU. 
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?  Leniinit  Jokiu,  Chem.  Schrift.,  ▼.  193,  1816.  ?  Severite  Beud^  Tr.,  1824,  in  .ndez,  and  fi.  S* 
1832.    ?  Kertschmskite  lUmummkL    Bole  pt 

Massive.    Clay-like  or  earthy. 

H.=l— 2.     G.=1'8— 2*4.    Lustre  somewhat  pearly,  or  waxy,  to  dull 
Color  white,  grayish,  greenish,  yellowish,  bluish,  reddish.     Translucent 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  water, 
with  an  increase  of  one-fifth  in  weight.    Fracture  conchoidal.    Hardly 
plastic. 

Var. — 1.  Ordinary.  Earthy  or  wazj  in  Instre,  and  opaqae  maaeiiYe.  OalajtecHiU  ia  the  halloy- 
site  of  Anglar.  /Veudo^teitfte  of  Thomson  ft  Binney  is  an  impure  varioty  (anal.  8,  9),  dark  green 
in  color,  with  H.=2'26,  G.=2'469.  Cflageritef  fiom  Bergnersreuth  in  Bavaria  (anaL  10, 1 1 ),  is  proved 
to  be  halloysite  by  Filcenscher ;  !t  is  white  to  yellowish-white ;  G.=:2*36 — 2*882 ;  H.=2— 2*5. 

2.  Smectite  of  Salvetat  is  groenish,  uid  in  certain  states  of  humidity  appears  transparent  and 
almost  gelatinous ;  it  is  (torn  Oond6,  near  Houdan,  France  Breithaupt's  Oummite  (Char.,  99, 1832) 
is  a  *'  gum-like  halloysite,  **  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Handbuch,  where 
the  same  locality  is  mentioned,  he  quotes  Berthier*s  analysis  of  coUyriie  from  the  Pyreneea 
GlossecoUiie  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opaline 
in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  B&ing  Fawn,  Dade  Co., 
Georgia. 

3.  Lenziniie  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  KaU  in  the 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  Yilate,  near  Chanteloube,  in  France.  Leonhard 
oonsidered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatinizing  in  adds. 
Named  after  the  German  mineralogist  Lenz.  Nertacfunskiie  of  Bazoumovski,  a  whitish  or  bluish 
earth  from  Kertschinsk,  has  been  referred  to  lenzinite.  Severite,  or  lenzinite  of  St.  Sever,  was 
first  noticed  in  1818,  and  analyieed  in  that  year  by  Pelletier  (J.  de  Phys.,  Izzxvl  251,  1818).  It 
has  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongue,  and 
makcH  no  paste  with  water ;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferous  Tertiary 
at  St  Sever  in  France.    It  is  not  dear  whether  it  belongs  here  or  to  kaolinite. 

4.  Bole^  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  days  containing  more  or 
less  oxyd  of  iron,  which  also  have  about  24  p.  c.  of  water ;  the  iron  gives  it  a  brownish,  yellow- 
ish, or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropion  of  Glocker  (Syn.,  1»8,  1847)  is  a  dark  brown  to  black  bole ;  it  is  the  B^rg^fe 
of  Werner  (Ueb.  Oroust,  189,  1780),  having  a  greasy  feel  and  streak,  and  H.=l — 2 ;  the  color  ia 
attributed  to  bituminous  matters  present  It  is  fh>m  Olkutsch  in  Poland.  Where  it  belongs  ia 
doubtfuL  The  analysis  below  by  Bucholz  is  of  a  similar  kind  f^om  Thuringia ;  but  its  identity 
with  Werner's  Polish  Bergaeife  is  not  certain. 

Oomp.— 0.  ratio  for  fi,  Si,  3=3  :  4  :  3 ;  (i fi»+f  *l)"  Si'+3  fi  or  (Xl  SiVsfi)=Silica  43-3, 
alumina  37*7,  water  190=100.  Analyses:  1,  IA,  2,  Berthier  (Ann.  Ch.  Phys.,  I  c.,  Ann.  d.  IL, 
III.  iz.  500);  3,  Duf^noy  (ib.,  iil  393);  4,  Oswald  (J.  pr.  Oh.,  xii.  173);  5,  Blenheim  (Verb,  uat 
Ver.  Bonn,  v.  41,  Bamm.,  4th  SuppL,  221);  6,  Sauvage  (Ann.  de  tt.,  lY.z.  77) ;  7,  Salvetat  (Ann. 
Ch.  Phys.,  III.  zxxL  102);  8,  9,  Thomson  and  Binney  (Ed.  N.  PhiL  J.,  xvL  65);  10,  11,  Fiken- 
Bcher  (J.  pr.  Oh.,  Ixxziz.  459);  12,  v.  Hauer.  (Jahrb.  G.  Beidia.,  826,  1868);  18,  Pisaui  (0.  R.,  liL 
310);  14^  John(lc.);  16,  Salvetat  (La);  16,  17,  L5wig  ("Leonh.  Orykt,"  but  not  found  in  it  by 
the  author);  18,  Wackenroder  (KAStn.  Archiv.,  xL  466);  19,  2teUner  (Jahrb.  Kin.,  18S5,  467) 
20,  Bucholz  (Gehlen's  N.  J.,  iii  697): 


Si 

1.  Anglar  39*6 

IA.    "    dried  at  100*  a  44*94 


£l      9e      &g      Ca       JTa      &       £[ 

84H)    26*6=100  Berthier. 


2.  HouBScha 

».  La  Voulte 

4.  MiechowitK,  Sileak 

6.  Altenberg 

6.  Ecogne 

Cond^  SmecUie 

Blackburn 


7. 
8. 
9. 

2n. 

11. 
12 
13. 


It 


Glagmkf  annpad 
"        eariky 
St  Sever,  Severite 
Oefiigia,  Gio89ec 


46*7 

40*66 

40*26 

40-31 

42 

480 

41*89 

42-78 

42-85 

3712 

44*42 

40-4 


89*06 

86*9 

3H*66 

80-00 

88*28 

SO 

S2'5^el*20 

22-06    6-62 


22*63 
36-14 
41-27 
86-00 
87-8 


6*31 


0*03 
616 
6*76 


0*6 


1*02 
2*42 
2*64 


0*66 


16*00=100  Berthier. 
160=9916  Berthier. 
24*88=99*16  Dufirenoy. 

24-25,  Mg0*26=99'5.'i  O. 

28-69,2r  l'23=98-46M. 
24=100  Sauvage. 
0-4         21-7,SigeLl-6=  101*628 

. 20-2:5  Mn  <r.= 99*36  T. 

18-68  ftn  rr.=99*60  B. 
20*64=99  62<  FikensdL 
21-16=99*65  FikensdL 
18*40=99  47  Hauer. 
21*8=100-6  PiaanL 
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14.  Eifel,      LmsinUa 
16.  Ohanteloube,  ** 


16.  EttiDghauaen,  Bole 

17.  C.  do  PrudeUes,  ** 

18.  S&sebnU»  ** 

19.  Striegaoj  " 

20.  Thuringiai  Oropiofk 


Si      SI 

87-5     87-6 
80-36  36  00 


Fe      ttg      Ca       JSTa      t. 


1-95     0*18 


42-00  24-14  1003  0-48 

41-05  25*03    8-09  050 

41-9  20-9    12-2 

42-00  20*12    8-53  2*01 

44*0  26-6      8*0  


0-52 
0-45 

2-81 
0-5 


0-50 


0-60 


25-0=100  JohxL 
21-50,  Si  gel  2-0,  quarts 
1-64=10018  Salvetat 
24-03=101-05  Lowig. 
24-02=99*14  Lowig. 
24*9=99*9  Wackenrodei 
24-00=99-97  Zellner. 
20-5=99-5  Bucholz. 


Pelletier  obtained  for  the  eeveriie  (L  a)  Si  50,  Si  2%  A  26=98.  Shepard  made  the  ghsaeooUiU 
erroneously  a  hjdrated  silica  containing  1 7  p.  a  of  water. 

Pyr.,  etc.— Yields  water.  B.B.  iuftisible.  A.  fine  blue  with  cobalt  solution.  Decomposed  by 
adds. 

Glossecollite  is  decomposed  by  hot  s-jlphurio  add,  Pisani. 

Oba. — Occurs  often  in  yeins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 
rodES,  being  derived  from  the  deoomposition  of  some  aluminous  minerals.  The  HaXLoysiie  of  Hou» 
soha  is  deriyed  from  graphio  granite. 

Appsndix  to  Glats. 

The  following  are  other  earthy  hydrous  aluminous  sUicates,  all  of  doubtful  character: 

420 A.  SiNOPiTH  ffausm,,  Handb.,  1 847  ;  £tiratri(  ?  TTteophr. ;  Rubrica  Vitruv. ;  Sinopis  Ptiny , 
8inopische  Erde  Klapr^  Beitr.,  iy.  345 ;  Bol  de  Sinopis  Beud,  A  clayey  earth  of  a  brick-red  color 
dotted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Elaproth  was  from  Ana- 
tolia, Asia  Minor.  The  sinopic  earth  of  the  audents  was  brought  frt>m  Gappadoda,  and  used  as 
a  red  paint,  and  may  haye  been  a  red  ochre.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
earth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  pure  kind  because 
it  was  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  clay— the  day  be- 
coming red  owing  to  the  hydrated  oxyd  of  iron  present,  which  was  freed  from  its  water  by  the 
heat 

420B.  Melikitb  Glocker  (Syn.,  186,  1847 ;  Oelb-Erde  pt  Wem,  Hofffai.  Min., iL  b,  210;  ArgQe 
ocreuse  jaune  pt.  H. ;  Tellow  ochre  pt)  is  a  yellow  clayey  material,  looking  like  yellow  ochre,  more 
or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  6.= 
2*24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Amberg  in 
Bayaria.  Other  reported  localities  are  Miinden  and  Schoningen  in  Hanoyer;  Wehrau,  Prusuia; 
Bobschiitz,  Saxony:  Vierzon  (whence  sometimes  called  Vienonite\  Dept  of  Cher,  and  Pourrain, 
Dept  of  Yonne,  France. 

4200.  OcHBAX  BreUh.^  Char.,  100,  1832.  A  kind  of  "  bole^'  of  a  yellow  color  from  Orawitza, 
a  little  greasy  in  feel,  with  H.=l-'2,  and  0.=2-4— 2-5;  streak  pale  yellow  to  colorless. 

PuNTHTTB  Thorn.  (If in.,  i  328)  Is  a  brick-red  day  from  Antrim,  Ireland,  haying  G.= 2*342,  and 
H.=2'75,  and  not  adhering  to  the  tongue. 

Analyses:  I,  Klaproth  (L  c.);  2,  Thomson  (L  a);  3,  Kersten  (Scbw.  J.,  Ixyi.  31);  4,  Eiihn 
(Schw.  J.,  IL  466) : 


Si 

%1 

9e           Oa 

KaOl 

tL 

1.  SinopitB 

2.  Melinite 

3.  Plinihiie 
4w  Oehr€m 

82-0 
33-23 
80-88 
31*3 

26-5 
14-21 
20-76 
48-0 

21-0           

87-76  ftg  1-38 

26-16        2-60 

1-2           

1-6 

17-0=98*0  Klaproth. 
13-24=99-82  Kuhu. 
l«-60= 100  Thomson. 
21*0=96*5  Kersten. 

These  ochreous  days  are  probably  only  mixtures.  Yon  Hauer  obtained  from  a  "  melinite  "  of 
unknown  locality  (Jahrb.  O.  Beichs.,  1858,428)  Si  46*50,  2tl,  Fe  40*82  (in  one  trial  9e  14-92),  Ck 
0-39,  fl  11-50=100. 


42nD.  ORAYnzmi  BreUh^  Handb.,  366,  1841.    Massiye  and  m  nodules,  and  resembling  halloy* 
site,  but  heayier.    H.=2—2i;  O.=2'701;  lustre  waxy;  color  greenish-white;  tmctuous.    It  ia 
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supposed  to  be  a  hydrous  alnminoos  silicate  oontaining  oxyd  of  zina    In  the  glass  tabe  jieU9 
much  water.    B.B.  yields,  according  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  whk^ 
IB  yellow  while  hot  and  white  on  cooling.    The  ozyd  of  dno  is  probably  present  as  a  miztare  it 
the  day. 
From  Orawitsa,  Transylvania^  with  calamine^ 

420E.  Hyeblera.  Ihrchhammer  (Jahresb.,  zziiL  266, 1848).  A  white  or  reddish  day  resoKing 
from  the  action  of  sulphuric  and  carbonic  adds  on  the  ferriferous  days  of  Elrisuvig,  Iceland 
Composition  Si  50*99,  ^  7*89,  Fe  21*21,  Ag  19-96,  ¥i  0-46=:100'01. 

420P.  EXFFEKILITE  (EefTekflith  Fischer,  Mem.  Soa  Nat  Moscou,  i  60,  1811).  A  pearl-gray 
to  grayish-white  litbomarge,  from  the  Crimea,  having  a  greasy  feel,  and  somewbait  adhering  to 
the  tongue,  with  G.=2-40,  John.  John  obtained  Q.  c)  Si  46<K),  iSl  14*00,  Fe  12*25,  Oa  2*25, 
Ka  d  1*60,  £[  22*00,  manganese,  chrome  (?X  magnesia,  and  loss  S'OO.  Becomes  hard  enoagih  to 
scratdi  glass  by  caldnation.    It  is  evidently  merely  a  dayey  mixture. 

K^ehil  Tartarorum  (of  the  Tartars)  was,  aoeordiug  to  Cronstedt  (Mln.,  79,  1768),  a  yeOowisb- 
white  lithomatge  ftom  Tartary,  used  there  as  a  substitute  for  soap.  It  has  been  referred  ti 
sepiolite  by  some. 

420G.  Melopsite  Breiih.  (Handb.,  ii  360,  1841).  Melopsite  Is  translucent,  white,  yellcywish, 
grayish,  or  greenish,  has  a  small  oonchoidal  fracture,  adheres  a  litUe  to  the  tongue,  and  resembiee 
in  texture  the  flesh  of  an  apple  (whence  the  name  firom  fi^Aov,  of^pltf,  and  oif/of,  meat,  etc)  Accord- 
ing to  Plattner,  it  consists  of  siUca,  alumina,  a  little  magnesia  and  oxyd  of  iron,  with  ammonia, 
water,  and  some  bitumen.    It  aiSbrds  in  a  glass  tube  "  less  water  than  glagerite." 

420H.  AOHTARAGDITB  Rwsian,  before  1847  (Glocker's  Syn.,  806, 1847.  Achtarandit  bad  ofikoff,). 
Massive ;  earthy.  Soiling  the  Angers  like  chalk.  Also  in  tetrahedral  crvstals,  or  combinatuxis 
of  a  dodecahedron  and  tetrahedron,  but  evidently  pseudomorphous.  Color  grayish-white  to 
greenish-gray ;  lustre  none;  fracture  earthy.  On  the  Achtaragdia,  a  tributary  to  the  Wilui  river, 
at  a  locality  of  idocrase,  and  containing  crystals  of  IdoCTSse  imbedded  in  it ;  also  7  m.  distant, 
near  Wilui  on  Mt  Uegemat,  with  grossularite.  Contains  silica,  alumina,  oxyd  of  iron,  Hoae, 
magnesia,  and  water.  Supposed  by  fireithaupt  (B.  H.  Ztg.,  1863,  370)  to  be  pseudomorpboua 
after  helvite. 

4ai.  SAMOITB.    Dana,  Min.,  288,  1860;  and  GeoL  Bep.  ExpL  Expw,  824,  1849. 

Stalactitic,  with  a  lamellar  structure. 

H.=4— 4-5.  G.=l-7— 1'9.  Lustre  resinous  in  the  fracture.  Color 
white,  grayish,  or  yellowish.  Translucent  to  subtranslucent^  not  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 

Oomp. — ^Analyses :  B.  Silliman  (L  c.) : 


Si 

M 

Ag 

ffa 

fi 

OaO 

1. 

81-25 

37'21 

0-06 

0-06 

80-45 

0-01 =99-04.  a-si-eg-i-sia. 

2. 

3614 

81-96 

1-06 

<r. 

30-80 

1-21=100-15.    G.=  l-894w 

AnaL  1  gives  the  0.  ratio  3:8:6,  and  formula  Sl'Si*+10&  No.  2  corresponds  nearly  to  SP 
8i*+10d[  +  }dSi].  The  mode  of  origin  of  the  mineral  renders  quite  probable  the  presence 
of  some  opal-silica. 

Pyr.,  etc. — B.B.  inl\isible.  In  nitric  or  muriatic  add  gelatinizes,  leaving  a  portion  dt  silica  in 
Oakes. 

Obs. — Forms  stalactites  and  stalagmites ;  the  former  low  conical ;  tho  latter  flattened  liemi- 
spherical  in  shape,  with  a  width  of  3  inches  or  so,  smooth  at  surface.  They  consist  within  of 
a  series  of  thin  plates  dosely  adhering.  When  fresh  they  were  soft  enough  to  be  cut  with  a 
knife,  but  hordcned  on  exposure.  They  occur  in  a  luva  cavern  on  the  south  side  of  the  extinct 
volcanic  island  of  Upolu,  of  the  Navigator  or  Samoa  group;  the  cavern  was  a  passage  some  hun- 
dreds of  yards  long,  entered  about  a  mile  and  a  half  fh>m  the  sea  by  a  perpendicular  descent  of 
25  feet,  and  extending  toward  and  beneath  the  sea,  and  also  up  ^e  mountain  to  an  unascertained 
distance  Its  sides  and  bottom  were  in  places  covered  with  the  samoite,  which  had  been  formed 
from  the  percolating  waters.    The  overlying  rock  was  about  16  feet  thick 

SamoUe  of  Silliman,  Jr.  (Dana's  ExpL  Bxp.  GeoL  Sep.,  782),  is  a  kind  of  feldspar  incorreil^ 
aaaiiywd;  probably  labradorite. 


t>,' 
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Ainorphons ;  granular  to  crjptocrystalline ;  uaaallj  the  latter.  Also  in 
oryBtalfi,  and  sometimes  with  cleayage,  bat  only  because  pseudomorphs,  the 
form  and  cleavage  being  those  of  the  minerals  from  which  derived.  Barely 
a  submicaceous  cleavage,  which  may  belong  to  the  species. 

H[.=2'5— 3-6.  G.=2-6--2-86.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  dull  green,  brownish,  reddish.  Translucent 
— opaque.    Acts  like  a  gum  on  polanzed  light ;  DescL 

Oomp.,  Varr-^Pfnite  is  esBentUdly  a  hydrottB  aDtalino  BiUcate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  Taries  muoh  in  composition,  and  numerous  species  hare  been  made 
of  the  mineral  in  its  various  conditions.  If  crystals  of  staurolite  may  vary  20  p.  e.  In  tiie  proper* 
tion  of  silica,  much  more  should  a  massive  mineral  which  has  been  made  by  &e  metamorphism 
of  other  minerals.  Variations  would  naturally  exist  fVom  the  presence  of  some  of  the  unalteied 
original  mineral,  or  of  some  of  its  ingredients  in  an  unoombined  state ;  and  in  the  case  of  rock 
masses,  from  mixture  with  free  quarts,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  varieties  of  pinite  here  admitted  agree  doeely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present^  and  tiieir  variations  are  such  as  are  reasonably  attributed  to  the 
above  causes. 

The  0.  ratio  fbr  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analyses,  is  8:4:1, 
whence  the  formuhi  (i£[*+f  (^',fi))'§i*=.  if  A=r&  and  ft' :  8=1  :  8,  Silica  46*0,  alumina  86-1, 
potash  120,  water  6*9=100;  or,  if  ft=iftg+f  &  and  lEt*  :  fi=l  :  5,  =Silica  46*9,  alumina  82*7, 
magnesia  2*5,  potash  12*0,  water  6-9=100 ;  or,  if  iig  :  &:=6  :  7  and  ft*  :  fi=l  :  5,  =SiUca  46*2, 
alumina  83*0,  magnesia  3-3,  potash  10-6,  water  6*9=100.  The  mineral  is  related  chemically,  as 
it  is  also  physically,  to  aerpenUne  (which  has  the  O.  ratio  3:4:2);  and  it  is  an  alkali-alumma 
serpentine,  as  pyrophyllite  is  an  alumina  talc. 

The  different  kinds  are  either  pseudomorphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scsp- 
olite;  (4)  some  kind  of  feldspar;  (6)  spodumene :  or  (6)  other  aluminous  mineral ;  or(7)dis8em- 
iuated  masses  resembling  indurated  talc,  steatite,  lithomarge,  or  kaolinite,  also  a  result  of  altera* 
tion;  or  (8)  the  prominent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  Apinite 
achiai  (analogous  to,  and  often  much  resembling,  talcMe  echistf  and  still  more  closely  related  to 
pyropkyllite  schist).  As  argillaceous  shale  often  consists  of  pulverized  feldspar,  its  conversion  into 
pinite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
is  not  possible  to  arrange  all  the  varieties  under  the  above  heads.  The  following  are  the  names  that 
have  been  introduced,  and  the  characten  of  the  substances  to  which  they  are  applied : 

Yar.  1 .  PiNTTB.  Speckstein  [fr.  the  Pini  mine  at  Aue,  near  Schneeberg]  Hoffmann^  Bergm.  J.,  1 66, 
1789;  Kieselerde  +  Thonerde,  etc,  Klapr,,  ib.,  227,  1790.  Pinit  Karsten,  Tab.,  28,  73, 1800.)  The 
original  pinite  is  in  6-  to  9-sided  prisms ;  color  brown.  Occura  in  granite,  and  is  supposed  to  be 
pseudomorphous  after  iolite.  A&o  found  at  St  Pardoux  in  Auvergne,  at  the  Puy  de  Dome,  in 
deoomposing  feldspar  porphyry ;  at  Miihlenthal,  near  fflbingerode,  the  prisms  l*i-sided,  lustreless, 
with  H.=2-.8.    Anal.  1-7. 

2.  GuPSJiCKiYJfl  (fr.  Greenland,  AUofiy  Ann.  PhiL,  iL  1813).  In  6-sided  prisms,  probably  pseudo- 
morphous after  nephelite.  H.=3'6.  G. =2*7  8— 2-85.  Color  grayish-green,  olive-green,  to 
brownish.  Brought  by  Gieseck^  from  AkuUiardsuk  and  Kangerdluarsuk,  Greenland,  where  it 
occurs  in  compact  feldspar  Also  of  similar  charactere  fVom  a  pyroxene  rodr  at  Diana,  N.  Y.,  the 
prisms  often  laige^  and  with  the  basal  edges  replaced  by  a  plane  indined  about  135°  to  the  base. 
Anal  8-U. 

(b)  Lythrodes  Karaten  (Mag.  Ges.  Fr.  Berlin,  iv.  78,  1810;  John,  Oh.  Uni,  L  171;  Splittriger 
Wemerit  Hausm,,  520,  1818)  has  a  httle  less  silica  and  more  alumina  than  the  above  (anaL  12), 
but  is  otherwise  essentially  the  same ;  it  is  imperfectly  lamellar,  scaly  in  fracture,  greasy  in  lustre ; 
yellow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish;  G.=2'dl ;  and  is  ttoax 
the  zircon-syenite  of  Fredericksvam  and  Laurvig.  It  is  regaitied  as  altered  nephelite.  Of  like 
composition  and  origin  is  the  (c)  JJiebenerite  Marignac  (BibL  Univ.,  vl  293,  1848),  from  a  porphy- 
ritic  feldspathic  rock  of  Mt  Yiesena,  in  Fleimsthal  (anal.  13-15) ;  it  occurring  in  6-sided  prisms 
without  cleavage ;  H.=3-5;  G.=2'814,  v.  Hauer;  2*806,  Breith. ;  lustre  somewhat  greasy ;  color 
greenish-gray  ;  and  without  double  refhiction. 

(d)  DyiyntribUe  Shepard  (Proc.  Am.  Assoc,  311,  1851,  Am.  J.  Soi.,  XL  xil  209)  is  essentially 
the  same  with  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Co.,  N.  Y. ;  it  constitutes  masses 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect  (anaL  1 8, 19) ;  H.=3— 3*5 ;  G.=2*7tt— 2*81 ;  colors  often  mottled,  usually  greenish,  some- 
times reddish  or  spotted  with  red.    Associated  with  phlogopite,  eta 

(«    Pwnj^UU  T.  a  ilunt  (Bep.  G.  Oan.,  1852,  1863)  is  similar  to  dysyntribite,  but  less  pore; 


ij80  OXYGEN  COMPOrai>B. 

the  iinaljB6B  vary  oonsiderably  (anal.  20-23X  it  being,  as  regarded  by  Hunt,  a  rodr,  and  not  a 
mmple  xnineral*  the  name  alludes  to  a  resemblance  to  serpentine;  H.=2'5~3,  and  it  cuts  like 
massive  talc;  G  =2'7~2*784;  2-90,  fr.  Pownal;  colors  greenish,  yellowish, reddish, grayish.  It 
constitutes  a  schistose  rock  at  St  Nicholas  and  Famine  R.,  Can.,  being  an  altered  shale  of  the 
Lower  Silurian  (Quebec  group) ;  also  occurs  in  Stanstead,  Can.,  on  the  E.  shore  of  L.  Mem- 
phremagog,  with  chloritic  schist;  and  at  Pownal,  Vermont  as  a  bluish-gray  schist,  that  bad  been 
considered  a  taloose  or  magnesian  schist 

(/)  A  green  mineral  from  the  Grindelwald  glacier  (anal.  24X  having  H.=3*6— 4,  and  G.=2'86, 
a  somewhat  waxy  lustre,  resembling  a  compact  green  talc,  and  described  by  Fellenberg  (Ber.  K 
Ges.  Berne,  1 866)  is  very  similar  to  parophite. 

{g)  Pinitaidj  described  by  A.  Knop  (Jahrb.  Min.  1859,  558)  as  a  rock,  is  like  djrsyntribite  in 
characters,  and  a  schist  called  ^^piniicid  achist^  approaches  parophite.  JPiniioid  (anal.  25)  baa 
H.=2'5 ;  G.=2'788 ;  color  leek-,  oil-,  and  grayish-green.  Occurs  in  the  region  between  Freiberg 
and  Chemnitz,  Saxony,  pseudomorphous  alter  feldspar,  in  a  half-decomposed  granitio  porphyry, 
constituting  about  26  p.  a  of  the  rock. 

3.  Wjlsonite  T.  S,  ffitni  (Bep.  G.  Can.,  1858, 1869)  is  a  pinite  pseudomorph,  with  the  form  and 
cleavage  of  scapolUe;  H.=S*5;  G.=2*76— 2*78;  lustre  somewhat  pearly;  color  rose-red;  frag^ 
ments  translucent ;  anaL  1 6,  17.  It  is  from  Bathurst,  Can.,  where  it  was  first  found  by  Dr.  Wilson ; 
also  St  Lawrence  Co ,  N.  T.   Toreniteip  323 X  from  Antwerp,  St  Lawrenoe  Co.,  may  be  the  same. 

4.  POLTABGITE  and  RoeiTB  of  Svanberg  (Ak.  R  Stockh.,  1840)  are  dose  to  the  preceding  in 
composition.  Bosile  (anaL  28)  is  a  granular  red  mineral,  occurring  in  granular  limestone  at  Aker 
in  86dermanland ;  H.=2'5 ;  G.=:2-72.  G.  Rose  and  others  make  it  dUered  cmorthUe,  PolyargiU 
fanaL  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunaberg,  Sweden ;  H.=4 ;  G.=2'768 ;  named 
iVom  iroA^f,  much^  and  u^/'c,  sparkle.  The  name  PyrrJioUie  has  been  given  to  a  reddish  lamellar 
mineral  from  Tunaberg,  which  is  very  similar  to  polyargite  ^Desd.  Min,,  L  802,  1862);  ithaa  H.= 
3—4;  and  deavage  surfaces  incliued  together  about  87  ;  and  is  apparently  anorthite  less  altered 
than  in  rosite  and  polyargite.  It  is  optically  biaxial.  The  **  pinitoid  "  of  Sasbachwald,  Duchy  of 
Baden  (anal.  S5),  is  altered  oligoclase,  according  to  Sandberger ;  H.=:2*5. 

5.  KiLLiNiTE  Thomeon  (Min.,  L  330,  1836),  from  Killiney  Bay,  Ireland,  has  been  stated  to  have 
the  form  and  cleavage  of  spodumene,  a  mineral  that  occurs  in  the  vidnity.  It  has  H.=4;  G.= 
2*56— 2-66,  Thomson ;  2*678—2*688,  Galbraith ;  lustre  weak  vitreous ;  color  greenish-gray,  brown- 
ish, or  yellowish ;  anaL  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  lithomarge  (Steiumark  Germ.).  That  of  Zorge 
(anaL  36)  is  green,  and  has  G. =3*086,  Bamm.  The  Schemnitz  mineral  (anal.  37)  occurs  with  d&* 
nlteand  kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  greenish-gray  in  color,  with  H.=2*5 
~3,  G.=2'735.  AnaL  47  is  of  a  liihomarge  from  Sdilackenwald.  That  of  Ems  (anaL  48)  ia 
green  to  white,  and  kcudin-like  in  consistence,  and  occurs  in  defts  in  the  Spirifer  sandstone. 

The  compact  laic  of  Klammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  constitution. 

7.  AOALMATOLITE  (AgahnatoUthus,  Bildstein  (fr.  China),  Klapr.,  Beitr.,  iL  184,  1797.*  Pagodite 
Ndpione^  J.  de  Phys.,  xlvL  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compact 
texture,  lustre,  and  other  physical  characters,  but  contains  more  silica,  so  as  to  afford  tlie  formula 
of  a  bisilicate,  or  nearly,  and  it  may  be  a  distinct  species.  Yet,  as  above  observed,  the  excess  of 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.=2 — 2*5;  G.= 
2*785—2*815,  Kkpr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yeUow- 
tsh.     AnaL  38-41. 

A  similar  mineral  in  composition  comes  from  Nagyag  in  Transylvania,  and  Ochsenkopf  near 
Schwarzenberg  in  Saxony  (anaL  44).  AgalmaiolUe  was  named  from  ayuA^a,  an  imagej  and  pagodUi 
from  pagoda^  the  Chinese  carving  the  soft  stone  into  miniature  pagodas,  images,  etc.  Part  of  the 
so-called  agalmatolite  of  China  is  true  pinite  in  composition,  another  part  is  compact  pyrophyllite 
(p.  455),  and  still  another  steatite  (p.  458).    (Brush,  Am  J.  Sd.,  II.  xxvL  64.) 

Oncoein  v.  Kobell  (J.  pr.  Ch.,  ii.  295,  1834)  is  related  in  composition  (anaL  45),  and  has  H.=2; 
G.=2*8;  color  apple-green  to  grayish  or  brownish;  translucent;  it  occurs  in  roundish  masses 
imbedded  in  dolomite  with  mica,  at  Passecken  near  Tamsweg,  in  Salzburg,  (c)  OosUe  (Oosit  ifonei, 
ib.,  iiL  216,  1834),  another  related  compound  (anal.  4!{),  is  white  to  reddish  or  brownish-red,  and 
occurs  in  6-  and  1 2-8ided  prisms ;  it  is  from  the  Oos  valley,  duchy  of  Baden,  occurring  in  what  ia 
called  pinite-porphyry. 

{d)  Gimgyliie  (GongyHt  Thoreld^  Act  Soa  Sd.  Fenn.,  iiL  815,  A.  Nord.,  Beskrifn.  FinL  Min., 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  deavage  in  two  directions ;  with  H.=:4— 6 ; 
G.=2'7  ;  anal.  42.    From  a  schist  called  talcose  schist  at  Kimsamo  ha  Finland. 

0.  ratio  for  B,  S,  Si,  t^,  for  agalmatolite^  about  1  :  9  :  18  :  S ;  for  oneonn^  1  :  6  :  10  :  1^;  for 
vosiie,  1  :  10  :  24  :  6 ;  for  gongyltie,  I  :  8  :  8  :  If 

The  following  may  be  impure  pinite  : 

8.  Gigantolite  Nord.  (Act  Soc  Sd  Fenn.,  L  2,  877,  1840).  From  gneissoid  granite  of  Tammela, 
Vinland,  m  large  6- and  12-sided  prisms,  with  basal  deavage;  H.=r2'5  ;  G.-2-S62— 2*878:  lostR 
•omewhat  waxy ;  color  greenish  to  dark  steel-gray,  sometimes  approaching  submetaUic  in  Inatn^ 
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o%Ting  to  the  alteratioD  of  the  original  iolite  and  the  presence  of  unoombined  oxyd  of  iron,  {b) 
Iberile  Svanberg  {(Efv.  Ak.  Stockh.,  L  219, 1844X  from  Montalvan,  near  Toledo,  Spain,  is  the  same 
mineral  in  charac^rs ;  H.=2'5 ;  G.=2-89.  BoUi  are  a  result  of  the  alteration  of  iolite,  and  are 
between  pinite  smd/ahbtnite  (p.  484)  in  composition. 

Analyses:  1,  2,  Rammelsberg  (3d  SuppL,  94,  Min.  Gh.,  835);  3-5,  MarignAc(J.  Phann.  Ch.,  Ill 
ziL  15o);  6,  Rammelsberg  (Min.  Gh.,  836);  7,  A.  Streng  (B.  H.  Ztg.,  zz.  266);  8,  Stromeyer  (GeL 
Anz.  Gott,  iii.  1993,  1819);  9,  Pfa£r(Sohw.  J.,  zlv.  108,  1825);  10,  y.  Hauer  (Jahrb.  G.  Beichs., 
1854,  76);  1 1,  G.  J.  Brush  (Am.  J.  Set,  II.  zzri.  64);  12,  John  (Ghem.  Unt,  i  171);  13,  Marig^ 
nac  (L  O;  14,  y.  Haaer  (Jl  a,  1853,  147);  15,  (EUaoher  (Za  Ferdinandeums,  1844,  2);  16,  T.  & 
Hunt  (Bop.  G.  Can.,  1863,  483) ;  17,  E.  W.  Boot  (Am.  J.  ScL,  II.  zly.  47) ;  18,  19,  Smith  ft  Brush 
(Am.  J.  Set.,  IL  zyi  50);  20-23,  T.  a  Hunt  (Bepu  G.  Gan.,  1862,  96,  1863,  484);  24,  FeUenberg 
(Ber.  Kat  Ges.  Berne,  1866);  25,  A  Elnop  (Jahrb.  Min.,  1869,  568);  26,  28,  A  Syanbeig 
(Fogg.,  liy.  269,  Ak.  H.  Stockh.,  1840);  27,  A  Erdmann  (Ak.  H.  Stockh.,  1848);  29,  30,  Lehunt 
&  Blythe  (Thomson's  Min.,  I  330);  31,  Mallet  (Ramm.  6th  SuppL.  148);  82,  88,  J.  A.  C^bralth 
(J.  G.  Soc  Dublin,  vl  166);  84,  A  Btreng  (1.  a);  86,  Seidel  (Boschr.  Baden, Garlsruhe.  65, 1861); 
36,  Rammelsberg.  (Fogg.,  Iziu  162);  87,  Karaflat  (Fogg.,  IzzyiiL  676);  38,  Yauquelin  (Ann.  de 
Gh.,  zliz.  88);  39.  40,  Klaproth  (Beitr.,  y.  19,  21);  41,  John  (Ghem.  Unt,  I  12b);  42,  Thoreld 
(Act  Soo.  Sci.  Fen'n.,  iii  815);  43,  Nessler  (Beschr.  Baden,  Garlsruhe,  32,  1861,  Jahresb.,  1861); 
44.  John  (Ann.  Phil.,  iy.  214);  46,  y.  Kobell  (J.  pr.  Gh.,  iL  296);  46,  John  (Ghem.  Unt,  Lc.);  47, 
Krieg  (Ramm.  Min.  Gh..  676);  48,  Uerget  (Jahresb.,  1868,  822): 


Si       £1     9e 

te  %    Ca    ]Sra 

& 

]S[ 

1.  Aue,               FinUe 

46-88  27-65  8-71 

1-02  0-49  0-40 

6-62 

7-80=99*42  Ramm. 

2.  Fenig,                 " 

47-00  28-36  7-86 

2-48  0-79  1-07 

10-74 

3-88=102-18  Ramm. 

8.  Sazonj,               " 

46*10  32-46  4-27 

226   0-46 

9-00 

6*45=100  Marignaa 

4.  CJhamounjr,          " 

44-70  31-64  6-57 

2-86   0-96 

7-89 

6-39-- 100  Marignac 

6.  St  Fardouz,        *' 

47-60  81  80  3-92 

0  92  1-78 

9-06 

603= 100  Marignac. 

6.            " 

48^2  32-29  3-49 

1*30  0-61    

9-14 

4-27,  Mn  0-11  =  100-03  R. 

7.  Elbmgerode,        " 

47-51  31-17    

1-85  1-65  1-24  0-16 

7-23 

9*02  (with  C)=99*72  a 

8.  Greenland,     Oieseck, 

46-08  33-88  3-36 

1.20 

6-20 

4-89,  An  1*16=96-71  S. 

9             i(                II 

480     32-5     4-0 

1-6 

6-5 

6*6=98*0  Pfaff. 

10.  "                "  (i] 

11.  Diana,                 "  (}; 

)  46-88  26-93 

6-30  7-87 

4-84 

6*82=98-64  Hauer.    [B. 

146-67  81-61  0-27 

0-77  3-48  2-20  0-88 

8-21 

6-97,  6a  C  0-32=100-28 

12,  Norway,  Lythrodea 

44-62  37-86  1-00 

tr.    2-76  8-00 

6*00=99-78  John. 

13.  FimmtL  Liebener.     (})  44-67  36  61    

1-76  1-40   0-92 

9-90 

6*05 -100*  19  Marignaa 

14.        »*            " 

44-46  88-76        226        ir,     1-68  2-79 

6-46 

[4-76]=10l*08  Hauer. 

16.        " 

45-18  86-50  2  63 

1-56        0-42 

807 

4-70=9901  (EUacher. 

16.  Bathurst,  Wi&cwtte  (f)  47-riO  81-19   

4-19  0-96  0-89 

9-80 

6-43=99-66  Hunt 

1 7.  S«  Lawrence  Go.,  " 

47-46  30-61 

3-63  0-53  2-43 

8-78 

6-09=99*48  Root 

18.  Jefferson  Ga,     Dya. 

44-80  34-90  8*01 

0-4-2  0-66  3-60 

6-87 

6-38,  ifTn  0-30=99-94 
Smith  t  Brush. 

19.        "           "        " 

46-70  31-01  8-69 

0-50    fr.      tr. 

11-68 

6-30=98-88  S.  ft  B. 

20.  St  Nicholas,  Par,  (|)  48*46  2755   

508  2-02  205  2-36 

5-16 

7-14=99-81  Hunt 

21.            "              " 

48- 10  -28-70   

4-&0  1-41  2-10  1-53 

4-49 

8-40=99*58  Hunt 

22.  St  Francis,      ** 

60-50  33-40   

tr,     1-00    tr.    0-63 

8-10 

5*36=98-99  Hunt 

28.  SUnstead,        ** 

60-30  82-60   

tr.    1-20   —      mdet. 

6-50  Hunt 

24.  Grindelwald  GL 

46-81  35-16   

1-43  U-65  0-99  0-49 

9-68 

6-25=  1 00*99  FeUenberg. 

25.  GhemnitK,  Pinitaid 

47-77  32-66    

8-94  0-49   1-50 

6-86 

4*19=101*40  Knop. 

26.  Tunaberg,  Fdlyarg, 

44-13  85-12  0-96 

1-43  5-66   

6-78 

5-29,  15fn  0-80=99*22  & 

27.             "            " 

46-12  85-64  0-14 

0-26  5-88  0-67 

6-93 

4-62,  Mn  0-19=99-56  K 

28.  Akor,  Botiie 

44-90  34-60  0  69 

2-45  8-59    tr. 

6-68 

6-53,  Jin  0'19=99-4S  a 

29.  Kitliney,  KiUinite 

49-08  80-60   

2-27  108  0  68   

6*72 

10-00=100-43  Lehunt 

30.        "            *« 

47-93  31-04   

2-88  0-46  0-72    

6-06 

10*00,  An  1-26=99-80  B. 

31.        »            " 

62-89  33-24   

8-27    1-45   

4-94 

8-67,  Li  0-46=9902  M. 

32.        "            " 

50-45  80- 13 

3-58  1 1)9   0-95 

4-81 

7*58=98-54  Galbraith. 

38.  Dalkey,       " 

5011  -29-37 

2-23  1-03  0-34  0*60 

6-71 

8*03=98  42  Galbraith. 

34.  Auerberg,      Pinite 

60-96  30-62    

2-48  0-35  0-35  0-12 

9-74 

6-25=99*86  Streng. 

35.  Sasbachwald,     '' 

50-43  28-89    

8-48    8-68 

5-1-2 

5*84=97-44  Seidel 

36.  Zorge,  Lithomarffe 

49-76  29-88  6-61 

1-47  0-48    

6-35 

6-48=99-97  Ranmi. 

37.  Sohemnitz 

49-60  27-46   

1-08  0-72  5*56        10-20 

6-10  Karaflat 

38.  Gbina,  ffwh^  Agalm, 

66        29        1 

2        

7 

6      =100  Yauquelin. 

39.       "      green,       ** 

64-60  34-00  0-76 

— —   _ 

6-26 

4*00=99-50  Klaproth 

40.  Nagyag,  "          *« 

66-0    830    0-6 

..— .   ..»  _ 

7-0 

3*0=98*6  Klaproth. 

41.  Ghina,  red           ** 

66*60  31-00  1-26 

200    

6-26 

5*00=100  John. 

42.  Fhiland,  GangyUie  (}] 

166*22  21-80  4-80 

6-90  0-77  0-46 

SI 

4-46 

6-77,  An  0-82=99-49  T 

OXYGEN  CX)HF0T7in)B. 


43.  Uaden,  OisUe 

44.  Oohsenkopf 

45.  Tamsweg,  Oncosin 
4G.  Saxony 

47.  Schlackenwald,  LUh, 
43.  Em  8,  Nassau,  green 


Si       &  Fe    f'e    &g     Ca  JTa  &       A 

68-69  22*89   4*09  0'22   M4  494  8*30=100-27  Nofskr 

65-00  80-00  100 1-76   6-26  6'60=^9*60  John. 

52-52  30-88   0*80  3  82 6*38  4*60=9900  KobelL 

61*50  32-50   1-58   8*00   6*00  613,   Mn  012=99-83  J 

52*40  81*94  1-23   1*44   1*73  5  41  6-00=99']  6  Krieg; 

53-16  88-56 0-17  0-21    [4-7o]  8*21=100  Herget 


lu  a  so-called  wnitoid  schist  of  the  rallej  of  Raibl,  apple-green  in  color,  Tscbermak  foond(Ber. 
Ak.  Wien,  lii  443) :  Si  62*0,  Ski  181,  ^e  4-1,  Mg  1*6,  Ca  1-5,  ]S"a  I'O,  i  41,  fi  6*2,  C  0*4=99. 
There  is  a  large  exoess  of  silica,  which  maj  be  due  to  fVee  silica^  if  the  rock  is  not  rather  a 
ffyrophyUite  sclM. 

A  pinite-like  mineral  from  the  phyllite  of  Petit-Cksur  in  the  Tarentaise,  Savoj,  afforded  A. 
TerreU  (C.  B., liil  120)  Si  60'00,  Xl  36*45,  Fe  037,  Ca,  Mg  0-46,  ^  6-01,  fTa  fr.,  P  ft-.,  fl  7*96= 
100*24.    The  oompositiou  is  the  same  wiUi  that  of  the  containing  schist 

Gmelin  obtained  (Kastn.  Arch.,  i  226)  for  the  AuYergne  pinite,  Si  65-96,  Xl  25*48,  eta ;  bot 
the  later  analyses  (Nos.  5,  6,  aboye)  show  that  his  results  are  erroneous.  The  Neuatadt  red 
pinite  is  an  anhydrous  mineral;  it  gave  Ficinus  (Schw.  J.,  xzvL  280)  Si  64*6,  sStl  23*6,  ^e  7-8,  Stn 
1-6,  ttgO-8,  iL  11*2,  £[  1*2=100*8;  and  Massalin  (Trommsdorff's  N.  J.,  It.  2,  324)  Si  46*0,  Xl 
30-0,  Pe  12*6,  ti  12*4=100. 

*  The  following  are  analyses  oT  giganiolite  and  iberiie:  1,  Wachtmeister  (Fogg.,  zlv.  658);  2, 
Ifarignac  (J.  Pharm.  Ch.,  IIL  ziL  150,  Ramm.  Min.  Gh.,  836);  8,  Komonen  (Nord.  Beakrifh.  FinL 
Hin.,  151);  4,  Norlin  ((EfT.  Ak.  Stockh.,  1844,  219): 


1.  Tamela,  GiganL 

2.  ** 
8.        " 

4.  Montalran, /5eri<e 


Si 

46*27 
42*59 
45*5 
40-90 


Si 

2510 
26-62 
26*7 
30*74 


Fe 

15-60 
15-73 
13-8 
17*18 


An 

0*8« 
0-95 
0*9 
1*33 


Mg 

3-80 
2-tf8 
2-4 
0-80 


ifTa 

1-20 
0*86 


2^0    6*00,  P  fr.,  Wadxtm. 


0-40 


6*44    6*89=100-71  Mar. 

6-8      6*2=101*3  Komon. 

0-04    4*57    5-57=I01*63Norlin. 


P3rr^  ato^— In  the  dosed  tube  gives  off  water,  which  frequently  reacts  alkaline.  B  B.  some 
Vflrieties  fuse  easily  with  intumescence,  while  others  Aise  quietly  and  with  more  difficulty.  Ap- 
preciably attacked  by  strong  muriatic  acid. 

Oba.---Gieseddte  has  been  attributed  by  many  authors  to  the  alteration  of  nephelite  (eheolite). 
Pi  Hani  (0.  E.,  boL  IH'i24)has  found  the  latter  mineral  fh>m  Brevig,  Norway,  partly  altered  to  a 
brick-red  material  which  is  true  gieseckite  in  nature  and  composition.  On  the  same  specimen  ia 
found  true  tranalucent  elasolite,  affording  only  1*3  p.  c.  of  water  on  calcination,  and  entirely  solu- 
ble* in  dilute  adds;  by  the  side  of  this,  red  spots  where  alteration  has  commenced;  and 
beyond,  the  mineral  changed  to  a  bride-red  uniform  material,  mostly  opaque,  with  some  trans- 
lucc'ot  spots  of  unaltered  ela^lite.  This  red  material  afforded  5*9  p.  c.  of  water,  and  dissolved 
only  paitiaJly  in  dilute  nitric  add,  leaving  an  abundant  red  deposit  On  separating  the  insoluble 
(x^rtion  by  treatment  with  cold  dilute  nitric  acid,  this  afforded,  on  analysis,  Si  46-95,  •&[  34-65,  Fe 
im,  kg  0-58,  Ca  0*ti8,  Na,  Li  0*71,  £[  8-71,  H  5*58=99*72,  thus  showing  that,  besides  taking  up 
water,  the  soda  of  the  elieolite  had  been  replaced  almost  wholly  by  potash. 

423 A.  XeuroUle  Thomson  (lOn.,  i  354,  1886)  is  greenish-yellow,  imperfectly  foliated  in  textura, 
oooflifiting  of  thin  fibres  of  some  breadth  but  rather  obscure,  but  "  not  the  least  ajppearance  of 
cryiitallization.'^  H.=4'25.  G.= 2*476.  B.B.  whitens,  but  does  not  fuse.  Composition,  accord- 
ing to  Thomson,  Si  73-i>0,  Si  17-35,  Pe  040,  Jilg  1-50,  Ca  3-25,  fi 4*30=99*8.  From  Stanstead, 
Lower  Canada.  It  has  been  doubtful  what  mineral  Dr.  Thomson  had  in  hand  in  making  his 
description.  But  according  to  T.  &  Hunt  (Rep.  O.  Can.,  1 863,  485),  neuroKte  is  a  quartcose  vari- 
ety of  woodlike  agalmatolifee.    His  analysis  afforded  (L  a) : 


Si 
60-30 


£1 
82-60 


»e 
tr. 


»g 
1-20 


fra,& 
undeL 


ft 
6*60 


It  occurs  at  Stanstead,  forming  a  belt  150  feet  wide;  in  some  places  granular  and  nearly  pore, 
m  others  schistoae  and  oontatning  quarts.  A  thin  layer  has  a  banded  atmcture,  ligneous  in  ap- 
pearance, with  a  shiny  satin  lustre.  It  ii  transluoent|  of  a  wax  or  amber-yellow  color;  feel 
onctoona. 

4-i3B.  A  mineral  near  pinite  m  composition  has  been  described  by  Desdoiaeanx  (Bull  G.  8oa,  TL 
MXOs  25^  it  occurs  in  rounded  grains,  of  a  waxy  structure  and  greenish  color,  distributed  in  tha 
^l^drite  of  Modane.  Thin  plates  without  double  refraction,  according  to  Deadoiaeanx.    H.=  8* 
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G.=3'66.    Yields  water  in  dosed  tabe.    B.B.  fhses  with  intumesoonoe  to  a  white  .ensmeL 
Scarcely  a\tadced  by  muriatic  add.    Pisani  obtaioed  (BuU.  G.  Soa,  1.  c.): 

Si48-2a     2119*70     teZ'BS     Ag  12*80     Ca  1*64      £;  JTa)  Id  (by  loss)  7-22     fi  7-06=100. 
423.  CATASnUTB.    Eataspilit  IgMrdm,  (Efr.  Ak.  Stodch^  1867,  14. 

PBeudomorphons  after  iolite,  and  presentiDg  its  forms. 
H.=2'6.    Lustre  pearly.     Color  ash-gray.    Subtranslucent. 

Oomp.— Near  pinite.  0.  ratio  for  1ft,  S,  Si,  £[=s3 :  5 :  8 : 1;  (|  &"+t  Sl)'Si*+f  &  AiuJy 
sis :  Igelstrom  (L  c.) : 

§i  40-06      11,  with  some  Fe,  28'9&       Ag  8-20       Ca  7*48       jfa  5-26       t,  6<90       ign.  8*22 

G.  J.  Brash  found  in  a  pale  greenish  pagodite  from  China  (prir.  contrib.)  Si  41*60,  Si,  with  littls 
Pe,  31*30,  Ag  12*26,  :^a  0*60,  £[  6*42,  ]ft  7*50=99*67,  approachmg  the  above,  but  affording  the 
O.  ratio  8:6:9:  3=1 :  2  :  3  :  I.  Igelstrom  obtained  but  1  p.  a  of  water  in  one  trial,  and  in  his 
formula  makes  the  cataspilite  azihydrous.  <> 

Pyr.,  etc. — ^Fuses  on  charcoal  rather  easily  to  an  enamd-like  bead.  Decomposed  by  muriatic 
acid,  with  a  separation  of  flocculent  silica. 

Obs. — From  a  gray  chlorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Named  lW>m  caramrcXa^ai,  in  allusion  to  this  mode  of  occurrence. 

424.  BIHARrrZS.    Agalmatolitb  (fV.  Retzbanya)  ^atd,Ber.  Min.  d.  k.  k.  Hofk.,  Wien,  1848. 

Biharit  K.  F.  FeUra,  Ber.  Ak.  Wien,  zliy.  132,  1861. 

Massive ;  fine  granular  or  microcrystalline. 

H.=2*5.  G.=2'7375  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green,  leek-^reeu. 
Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Optically 
doubly  refracting. 

Oomp.— 0.  ratio  for  ft,  S»  Si,  fi=2  :  1 :  3 :  K.nearly;  whence  (f  (Aft  Ca)*-hi£l}*Si*-i-li  A. 
Analysis:  Solt^sz  (L  a),  after  removing  4*68  Ca  G: 


Si 

21 

Fe 

ftg 

Ca 

^a 

a 

A 

41-74 

18-47 

tr. 

28-92 

4*27 

tr. 

4*86 

4-46=97-72. 

Pyr.,  etc. — In  the  tube  yields  water.    B.B.  infhsible  (the  green  yar.^  or  only  fhsing  on  the 
thinnest  edges  (yellow). 
Obs. — Occurs  imbedded  hi  a  fine  granular  limestone  in  the  Biharberg,  near  Betsbanya. 

425.  PALAOONrm.  Palagonit  Sartoriua  v,  WaUershausen,  Subm.  Tulk.  Ausbr.  Val  di  NotOt 
etc.,  Gott.,  1846 ;  Yulk.  Gest,  1853.  Bunsen,  Ann.  Ch.  Pharm.,  Ixl  266,  1847,  Pogg.,  IzxxiiL 
219,  1851.    Melanhydrit  A  Kranti^  Verb,  nat  Yer.  Bonn,  xvi.  164^  1859. 

Amorphous.  In.grains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.=4-— 5.  G=2*4— 2*7;  1*82,  melanhydrite.  Lustre  vitreous  or  greasy, 
(»r  like  pitchstone.  Color  amber-yellow,  yellowish-brown,  colophonite- 
brown,  garnet-red,  blacki^  black.     Streak  yellowish,  brownish-yellow. 


Oomp. — 0.  ratio  for  ft, fi,  Si, ^=  1  :  2  :  4  :  n;  and  for  bases  and  silica  3  :  4,  as  fa)  pfaiit^  kao 
linite.  and  aerpentine,  to  whicb  spedes  the  mineral  is  therefore  related.  Formula  (f  (ft',  Fe,  ^) 
+i  H')*  Si'+n  sq.  Has  been  regarded  by  Bunsen  a  combination  of  unisilicates  fi'Si'+n  aa 
and  bisilicates  (ft*)  Si'+naq,  who  writes  for  the  palagonite  of  Iceland  the  formula  ft*  Si'  4-9^ SP 
+  naq;  aud  for  that  of  the  Galapagos,  2ft'Si'+^Si'+fiaq. 
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iLiial/Bes  by  ▼.  Walterahaueen  (L  c) ;  means  of  resultB  after  gangue  ezdnded: 


L 

1.  Kriiravik 

n. 

2.  Heda 

8.  Jjud 

4.  y  al  di  Note 

in. 

6.  Galapagos 

IV. 

1.  Sudafell 

8.  Val  di  Koto 

V. 

9. 

VL  10.          " 

Si 

Si 

Fe 

Jife 

Oa 

ttL 

a 

a 

40-68 

14-59 

14-24 

7-65 

6-95 

1-84 

0-45 

13-60 

40-76 

8-42 

17-99 

4-54 

864 

0-62 

0*44 

18-60 

42-28 

11-14 

16-71 

6-39 

6-68 

1-80 

16-00 

38-69 

13-61 

14-51 

6-13 

8-38 

1-07 

1-35 

16*26 

88-07 

13-03 

9-99 

6-58 

7-54 

0-70 

0-94 

28-16 

36-94 

11-66 

10-71 

6-28 

7-96 

0-55 

0-78 

25-28 

41-46 

10-91 

18-12 

4-80 

8-64 

0-64 

0-40 

14-49 

41-26 

8-60 

25-32 

4-84 

5-59 

1-06 

0-54 

12-79 

40-86 

1007 

20-64 

8-28 

4-46 

3-99 

1-10 

15-70 

84-99 

6-02 

20*50 

11-02 

6-08 

0-92 

093 

19-54 

Waltersbausen  calculates  for  chxTSoliie,  and  sometunes  carbonate  of  lime,  present  as  Imporitf 
and  gives  the  following  for  the  correct  composition  under  the  aboTO  types,  L  to  VL,  to  which  h« 
assigns  the  names  and  formulas  annexed.    The  compounds  are  mainly  hypothetical: 

1216=ft«5?-t  2fiSi+6fi. 
17-67=     "  '    +9fi, 

23-26=ft"Si+2S5i+12a. 
12-84=ft5i-+-»Si+3fi. 
15-98=    "        "    H-4fiL 
1816=&,  Si+fi  §i+6  a. 
14-22=&»gi+3»5iH-9fi. 

The  TVinacriie  is  dull  brown,  and  cleaTablo  or  micaceous,  and  is  mixed  with  his  hypothetical 
Biderosiiicite^  a  hydrous  silicate  of  sesquioxyd  of  iron  and  alumina. 
The  following  are  Bunsen's  results— gangue  excluded  (loa  cit,  and  BamuL  Min.  Ch.,  866): 


Si 

£1 

9e 

ftg 

Ca 

]^a 

& 

H.  Palagoniie 

41-90 

12-72 

16*74 

6-86 

6-71 

1-92 

0-99 

IL 

40-62 

11-03 

16-86 

5-44 

7-28 

0*62 

1*63 

111.         *• 

38-96 

12-75 

10-71 

6-53 

6-96 

0-65 

0-90 

rV.  Koriie 

44-07 

12-00 

19*47 

4-96 

6-68 

0-70 

0-44 

y.  Bybhie 

40-86 

10-22 

20-68 

2-61 

4-58 

4*05 

1-12 

YL  NoHU 

36*96 

6-86 

21*66 

11-64 

3*26 

0*97 

0-99 

yiL  TrinacriU 

81-82 

5-26 

33-95 

4-67 

2-67 

4-19 

3-42 

Si 

Si 

Fe 

»g 

Ca 

fra 

Z 

a 

1.  Iceland 

39-01 

11*60 

14-79 

6-30 

9*14 

0-66 

0-70 

17-80 

2.      *' 

40-74 

8*42 

18-00 

4-54 

8*75 

0-62 

0-43 

18-50 

3.      " 

89-82 

11-88 

15-29 

7-92 

5*41 

0*56 

0-28 

19-34 

4.      " 

41-28 

11-03 

13-82 

6-49 

8-75 

0*62 

0-65 

17-36  ^ 

5.      " 

40-80 

14*45 

14-60 

7*57 

6-88 

1-82 

0-44 

13*50,  P  0-44 

6.      " 

39-08 

8-69 

20-00 

7*29 

8-09 

2*35 

0-94 

18-56 

7.      " 

41-80 

13*61 

13-78 

8*20 

8*82 

1-23 

1-41 

11-15 

8.      " 

42-29 

11-15 

16-72 

6-89 

6-67 

1-79 

15-99 

9.  Gkdapagos 

86-96 

11-66 

10-71 

6-27 

7*95 

0-65 

0-77 

25-24 

10.         " 

88-07 

13-03 

10-00 

6*58 

7-64 

0-70 

0-95 

28-13 

11.         " 

88*72 

11-60 

11-66 

8*75 

5-37 

1-70 

1-84 

20*36 

12.  Capeyerdes 

85-76 

11-76 

14-95 

11-22 

3-89 

2-47 

19-96 

13.  Limburg,  yw,^ 

bnh. 

46-96 

9-94 

10-54 

304 

4-98 

1-04 

0-82 

20-68 

14.  HonnefJ  Melcmhydr. 

41-63 

18-72 

2-36 

6-28 

1-07  Mn2*61]^e  7*83 

20*71  Waok. 

P3n^.,  etCi. — ^Yields  water.  B.B.  fuses  easily  to  a  black  magnetic  glass.  Decomposed  by  muri* 
atic  ada  with  gelatinization. 

Obs. — ^Tufas  are  fonned  through  the  action  of  waters,  and  often  that  of  heated  waters  or  steam 
accompanying  an  eruption  of  layas,  on  the  granulated  volcanic  rock,  or  volcanic  sand ;  and  in  the 
process  the  protozyd  of  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  completely 
changed  to  sesquioxyd,  and  water  is  taken  up,  and  so  the  palagonite  is  produced.  As  the  volcanic 
rock  is  made  up  generally  of  pyroxene  and  a  feldspar  always  in  very  variable  proportions, 
uniformity  in  such  results  of  alteration  is  not  possible. 

Buncen  observes  that  palagonite  is  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores, 
Canaries,  Gape  yerdes,  Tortugas,  and  probably  also  of  those  q£  the  Padflc  Islands.  MetanhydriU 
(anal.  14,  by  Wackemagel,  1.  c.,  and  Ramm.  Min.  Ch.)  is  velvet-uack  to  brownish-black,  and  occurs 
in  irregular  nodules  in  a  decomposed  wacke  at  Schmelzerthal  near  Holme^  on  the  Rhine. 

UTamed  palagoniie  ftcm  Palagonia,  one  of  its  localities  in  Sicily. 


436.  FAHIiUNITE.    Falilunit  (Ar.  Fahlun)  Hisinger,  Min.-G«ogr.   Sverige,  22,  1808.     TA 
ototit  (fir.  ib.)  J.  F,  L.  ffautniann,  Mollis  Efem.,  iv.  896^  1808.  Hydrous  iolite  (fr.  Abo)  v.  JBiMu 
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ioffy  Ak.  H.  Stookh.,  156,  '1827.  Auralit  (ib.)  v.  JBem«i  HydrouB  lolite,  Bonsdormte»  T\vinM., 
Min.,  L  2*78,  328,  1836.  Baumit  (from  Baumo^  FinL)  v.  Bowdorff.  Weisait  (fr.  Fahlun)  WaM' 
meiakr,  Ak.  H.  StocklL,  1827.  Eamarkit  A,  Erdmamn,  Ak.  H.  Stockh.,  188,  1840.  Praaeo- 
lite  (fr.  Brakke)  Erdmaan^  ib.  Ghloroph7mte(ft'.  Unitj,  Me.)  C.  T.  Jackson,  Bep.  G.  N.  Hamm 
152, 1841,  Ara.  J.  ScL,  zll  857,  1841.  Peplolit  (f^.  Bamaberg,  Swed.)  OarlMon^  (Efr.  Ak.  Btockh., 
241,  1857.  P/rargillit  (flr.  Helsingfora)  y.  Nord^  Jahroab.,  ziL  1832,  174.  PolyohioQifcb 
WsSbiffit  Jahrb.  MiiL,  1846,  289.    Aspaaiolit  Sthoertr,  Pogg.,  Izviii  828,  1846. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphism  after 
iolite.     Cleavage :  basal  sometimes  perfect. 

H.=3*5— 5.  G.=2-6— 2-8.  Lustre  of  smface  of  basal  cleavage  pearly 
to  waxy,  glimmering.  Color  grayish-green,  to  greenish-brown,  ohve-  or 
oil-green ;  sometimes  blackish-green  to  black ;   streak  colorless. 

Var. — ^Thia  spedoa  ia  a  reault  of  alteration;  and  oonaiderable  yariation  in  the  reaulta  of 
analjaea  ahould  be  expected.  The  crystalline  form  ia  that  of  the  original  idite,  while  the  baaal 
deayage  when  diatinct  ia  that  of  the  new  apedea  fahlunite. 

1.  mckuiie  and  fahktnite  were  from  the  aame  locality,  Fahlun,  Sweden.  The  mineral  has  the 
above  charactera.  Bonsdorjpu  and  auralUe  are  BonadorflTa  Hydnms  ioliU^  from  Abo^  Finland,  and 
identical  with  fahlunite.  The  name  tridaaite  alludea  to  Ihree  deavagea^  and  ia  therefore  bad,  aa 
they  are  not  deavagos  of  the  apedea,  but  in  part  of  the  original  iolite.  Fahlunite  dates  from  the 
same  year. 

Esjnarkite  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy' lustre.  G.= 2*709; 
EL=8*5.  {b)  Praaeolite  ia  similar  from  Brakke,  near  Brevig,  in  granite.  H.=3'5;  G.=2*754L 
(c)  BaumUe,  from  Baumo  in  Fudand,  ia  of  like  nature  and  origin,  according  to  A.  E.  Nor^ 
denskiold  (Beskrifn.  FinL  Min.),  although  analysis  gives  a  somewhat  different  constitution. 
{d)  ChlarophyUUe  from  Unity,  Maine,  ia  Uke  fahlunite  in  composition,  eta ;  H.  on  baae  of 
prisms=l*5— 3 ;  G.=2'705.  Named  from  x^^h  green^  and  ^vAXof,  leaf,  (e)  F^Mite  from  Bams* 
borgr  Sweden,  haa  the  composition  essentially  and  form  of  osmarkite;  G'.=:2'68~2'75. 

2.  PyrargiUite  ia  near  fahlunite,  and  probably  essentially  the  same,  though  containing  more 
water  and  leas  of  protozyd  bases.  Form  the  same,  but  deavage  not  diatinct ;  color  blackiah, 
bluisli,  livor-brown,  or  in  part  dull-red;  H.=3'5;  G.=2'5:  luatre  weak  resinoua.  It  ia  from 
granite  near  Helsingfora,  Finland.    Bischof  haa  shown  that  it  ia  only  altered  iolite. 

8.  PofychroUUt  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  120°,  without  distinct 
cleavage.  H.=3— 3*5 ;  lustre  greasy ;  color  blue  and  green  of  different  ahadea,  and  alao  brown 
and  brick-red.    Occurs  in  gneiss  at  KragerOe,  Norway. 

4.  Aspasioliie  occurs  in  prisms  like  those  of  fahlunite,  but  with  the  deavage  leaa  diatinct ;  H.= 
3— 3'5;  G.= 2*764;  color  green  to  greenish-gray,  douded  with  brown  or  red.  It  ia  frx>m  Kra> 
geroe,  Norway,  with  iolite  in  quartz. 

Huronite  Thomson  (Min.,  i.  384,  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  SL 
Hunt  Occurs  in  spherical  masses  in  homblendic  boulders  in  the  vidnity  of  I^ke  Huron.  Strucy 
ture  partly  in  imperfect  folia,  and  partly  granular.  H.=3— 3*5;  G.=2'86;  lustre  waxy  to  pearly: 
color  light  rellowish-green ;  subtranslucent  Weissiie  Wachtmeister,  is  like  fahlunite  in  most  oi 
its  charactera,  but  differs  in  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlun,  in  masses  as  large  as  hazel-nuts,  in  chlorite. 

Oomp.— O.  ratio  for  R,  fi,  Si,  ^=  1:3:5:1;  whence  the  formula^  (&,  lt)'+  )  (%1,  ^e)Y  Si',  the 
water  being  basic,  and  entering,  aa  already  auggested,  to  make  up  ^e  deficiency  of  bases  in  the 
unisilicate.  In  aome  kinda,  the  same  with  the  addition  of  ^  The  0.  ratio  of  iolite,  the  original 
of  the  spedes,  is  1  :  3  :  5. 

Analyses :  1,  Hisinger  (Afh.,  iv.  210);  2,  3,  Trolle  Wachtmeister  (Ak.  H.  Stockh.,  1827,  '213); 
4.  Bonsdorff  (Ak.  H.  Stockh.,  1827) ;  5,  Mahngren  (Arppe's  Fmsk.  ^Cin.,  1861,  586,  Yerh.  Mm. 
St  Pet,  1862.  15*i);  6,  Erdmano  (Jahresb.  1841,  174);  7,  0.  T.  Jaokaon  (Bep.  G.  N.  H.,  1844| 
184);  8,  Bammelaberg  (B£in.  Oh.,  833);  9,  Erdmann  (I  a);  10,  J.  Staudinger  (Bonsdorff,  L  c) 
11,  Carlsson,  Amark  and  Sieurin  (L  o.) ;  12,  Nordeuskiold  (I  c) ;  18,  Scheeror  (Pogg.,  Ixviil  328) . 
14,  Wachtmeister  (Ak.  H.  Stockh.,  1827): 

^Si        ^       te         An      ftg    Ca      &      ]9[ 

1.  Fahlun,  Triel.  46*79    26*73    6*01  SnO-43     2*97 18*50=95*43  Hiainget 

1        "  "      bk,        44*60    30*10    8*86         2*24    6*75    1*85    198  9*35,  F  <r.=  100*23  W 

3.  ■."  "      ayat.  44*95    80*70    7*22         1*90    6*04   0*96    1*88  8*66=  101  "79  W. 

4.  Abo^AmftL  45         30         6  9 11=100  B. 

5       "    Aur,  41*76    31*25    8*35         0-30    4*73  1*78    1*50  10*44=100*11  Malm. 
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6.  Brerig,  £nnairk 

7.  Unitf,  Ohloroph, 

8.  "  " 

9.  Brakke»  Pros. 


46-91  82*08  3-83  0*41  10*82 

46-20  21-60  8-24  4-08    9*60  

46'81  25-17  Fe  10-99  tr.  10-91    0-68 

40-94  28*79     "    7-40  0-32  18-73  


&        A 


10.  Baumo,  RaxmiU         48*00  1900  *'  19*20 

1 1.  Bamsbexg,  Pap/.    (})  46-96  30*51  6*77 

12.  HelsiDgfora,  Pyrarg.  43*93  28*93  6*30 
IS.  Krageroe,  Aapas,  60*40  32'd8  2*34 
14.  Fahlun,  WeMte         69-69  21*70  1*43 


0*63 


12*55  

7*99    0*60 

2'90» 

8-01  

8-99  


1-06 
4*10 


5-49,  6a,  ^b,  6u,  ft^ 
Ti  0*45=98-56  Erdmann 

8-60,   ^^^.=98*82  J. 

6*70=100*66  Ramm. 

7*88,  Ca,  Ti,  Ou,  f^b,  6c 
0*60=99*06  A.  ErdmanD. 

6*00=99.75  Btaudinger. 

8*30=100-02  CarlBSon. 
15*47,Sa  1*85=99*43  JT. 

6*73=99  86  Scheerer. 

8  20,  ]^a  0*68,  2n  0-30 

= 100-7  2  Wachtmeister. 


*  With  aome  Hn  O. 


In  polychroilite  Dahl  fonnd  (L  o.)  Si  62,  £l  37,  9e  3,  lEfg  7,  Oa  1,  fi  1 ;  and  Scheerer  obtained 
aboat  6  p.  a  of  water.  The  huroniU  afforded  Thomson  (L  a)  Si  45*80,  £l  33*92,  te  4*32,  Ca  8*04, 
liitg  1*72,  £[  4*16=97-96 ;  it  is  stated  to  be  infusible  and  not  attacked  bj  acids. 

An  ash-gray  mineral  from  Potton,  Canada  East,  as  analyzed  by  Tennant,  is  near  weissite  in  com- 
position. Tennant  obtained  (Bee  Gen.  Sd.,  iii.  339)  §i  55*05,  &  22*60,  t'e  12*60,  An  tr.,  iig  6*70, 
Ca  1-40,  tL  2*25=99*60;  and  gives  R=l-75,  a.=2*8263.  T.  a  Hunt  says  it  is  probably  only  a 
rock,  and  not  a  mineral  spedes,  as  he  judges  Irom  a  specimen  he  has  seen  so  labelled  (private  com- 
munication). 

Oigantolite  and  Iherite  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  ioUtei, 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  therefore  re- 
lated in  composition  to  pinite,  of  which  they  seem  to  be  impure  varieties.    See  under  Pinitb. 

Pyr.,  eto.*— Yields  water.  B.B.  fuses  to  a  white  blebby  glass.  Not  acted  upon  by  adds. 
Pyrargillite  is  difficultly  ftisible,  but  is  completely  decomposed  by  muriatic  add. 

427.  GBOPPITE.    Svanberg,  (Efv.  Ak.  Stodch.,  liL  14,  1846. 

Crystalline,  with  one  distinct  deavage  affording  a  broad  deavage  surface,  and  two  others  lost 
distinct. 

H.=2*5.  G.=2*78.  Thin  splinters  translucent  Color  rose-red  to  brownish-red.  Streak 
paler,    fracture  splintery. 

0.  ratio  for  &,  S,  Si,  1^=2 :  8  :  6 :  2,  whence,  if  half  the  water  be  basio^  (i (£[*,  fi')+l(S], 
Fe))'  Si'-f  ^    Analysis  by  Svanberg : 

Si        £1      3?6      fig     6a      $ra     £       A 
4501    22*55    3*06    12*28    4*65    0*22    6*23    7*11,  undissolved  0-18=100*13. 

Pts. — In  a  matrass  yields  water.    B.B.  whitens,  and  on  thin  edges  shows  only  mdpient  fusion. 
Svanberg's  formula  is  the  same  as  for  ottrelite. 
From  a  limestone  at  Gropptorp  in  Sweden. 

428.  VOiaTZTB.  K  K  Schmid,  Pogg.,  xcviL  108,  1866.  Bastolyte  Shep^  Mm.,  1867,  Append., 

p.  vi.,  and  Am.  J.  Sd.,  IL  zziv.  128. 

In  small  crystals  and  scales,  mica-like  in  structure  and  aspect. 
H.=2— 3.     G.=2'91.    Lustre  pearly.     Color  leek-green,  often  yellow- 
ish or  brownish  from  alteration.     Thin  scales  translucent. 

Oomp.— 0.  ratio  for  &,S,  Si,  £[=1  : 1 :  2  : 1;  (i6'+ifi)*gi'+8]^,  orthesame  asthatof  bi» 
tite  with  the  addition  of  water. 
Analjses:  1,  Schmid  (L  a) ;  2,  Pisani  (0.  B.,  liv.  686,  Am.  J.  Sd.,  zzziv.  208): 


Si 

il 

9e 

*e 

ig 

Ca 

iSTa 

a 

I.  Ehrenberg 

33*83 

18*40 

8*42 

28*01 

7-54 

2*04 

0-96 

9*87-99*07  flchmld. 

2.  BaetolyU 

84*98 

21-88 

28*44 

6-24 

9*22=100-76  Piiani 

Pyr.,  •to.~>In  a  glasi  tube  yields  WB*er,  sometimeB  exfoliates,  and  beoomes  brown  and  metallic 
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m  lustre     B.B.  fbses  easily  to  a  black  glass,  with  the  reaction  of  iron.    Attacked  by  muriatic 
add,  giving  a  yellow  sohition,  and  the  Insoluble  part  becomes  after  some  days  colorless. 

Obs«— Voigtlte  constitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  nmenau 
Kastolyte  is  in  ash-gray,  reddish,  and  bluish  laminae,  looking  like  an  altered  mica,  at  Monroe,  N.  Y. 
mixed  with  pyrite,  and  probably  formed  through  the  action  of  the  decomposing  pyrite  on  mica. 

Named  after  Mr.  Voigt,  director  of  the  mines  of  Saze- Weimar. 

HukampUie  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  fh>m  Rio  Janeiro^  dosely  related  to  the  above,  has  been  described  by  Kenngott  in  hii 
Uebersicht  for  1856-67,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Gompoei- 
tion,  according  to  v.  Hauer  (L  G.\  Si  82*33,  M  20*47,  te  26*26,  Jilg,  by  loss,  7*75,  Oa  0*86,  &  2*02, 
ign.  10'S3. 

429.  BCARaABODITB.    Margarodit  ScfutfJUkuO,  Ann.  Ch.  Fharm^  xlvL  826, 1843. 

Like  muscovite  or  common  mica  in  crystallization,  and  in  optical  and 
other  physical  characters,  except  usually  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silyery. 

Oomp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  (i(ft',  &')+|  Si)*  Si't  the  water 
being  basia  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (i  (&^  fi')+f  £l)*  Si';  but  this  divi- 
sion belongs  with  damourite,  if  the  two  are  distinguishable.  This  spedes  appears  to  be  often,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  siiades  of  gradation  between 
it  and  that  spedes.  Muscovite  has  the  0.  ratio  for  bases  and  silica  of  4  :  6,  or  nearly ;  and  the 
defidency  of  base  for  a  um'silicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
up  water,  the  water  passing  in  to  supply  it. 

For  analyses  and  localities  see  under  Musoovrrs  (p  809). 

A  hydrous  mica,  accompanying  cyanite,  at  Litchfield,  Gt,  afforded  Smith  &  Brush  (Am  J.  Sd., 
IL  XV.  210) Si  44-bO,  JH  36*23,  9e  1*34,  Mg  037,  Ca  0*50,  ^a  4*10,  t,  6*20,  £[  5*26,  Mn,  F  tr.= 
98-60.  It  is  a  aoda-poiath  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
I:  7i:  10:  2;  Q.=2*76. 

43a  DAMOURITB.    Delesse,  Ann.  Ch.  Fhys.,  m.  zv.  248,  1845. 

An  aggregate  of  fine  scales,  mica-like  in  stmcture. 
H.=2— 3.    G.=2'792.    Lustre  pearly.   Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Oomp. — A  hydrous  potash-mica,  like  margarodite,  to  whidi  it  Is  dosely  related.    0.  ratio  for 
B,S,Si.:i^,  1  :9:ia:2. 
Analyses :  1,  Ddesse  (l  c) ;  2,  Igelstrom  (B.  H.  Ztg.,  xxv.  308) : 

Si     Si     9e     &     a 

1.  Pontivy  45*22    37*85      tr,      11*20    5*25=99*52  Delesse. 

2.  Horrsjoberg      43*41    35*17    4*62     10-90    4  50,  ikg  1*40=100  Igelstrdm. 

It  is  the  gangue  of  cyanite'at  Pontivy  in  Brittany ;  and  the  same  at  Hom^oberg,  Wermland. 
Named  after  the  French  chemist  Damour. 

480 A.  SEEicirE  List  (Ann.  Ch.  Pharm.,  IxxzL  257).  A  scaly  mineral  firom  a  silky  schist,  occur- 
ring at  Nerothal  near  Wiesbaden.  H.=l ;  G.= 2*897 ;  greenish  or  yellowish-white.  It  afforded 
list  Si 4900,  *1  23  65,  Pe  807,  ftg  0*94,  Oa  0*63,  l^Ta  1*75,  fc  9*1 1,  fl  3*41,  li  1*89,  Si F*  1*60= 
100*14.    Supposed  to  be  near  damourite.    Named  from  its  silky  lustre. 

431.  PARAOONITB.    Paragonit  SchafhduO,  Ann.  Ch.  Pharm.,  zlvL  334,  1843.    Pregrattil 

L.  Liebener,  Kenng.  Ueb.  1861,  53,  1862. 

Massive,  sometimes  consisting  distinctly  of  fine  scales  ;  the  rock  slaty  oi 
Bchistose.     Cleavage  of  scales  in  one  direction  eminent,  mica-like. 
H.=:2-5— 3.     G. =2-779,  paragonite,   Schafhautl;   2-895,  pregrattite 
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(EUacher.     Lustre  strong  pearly.     Color  yellowish,  ^ayisli,  grayish-wliite, 
greenish,  light  apple-green.     Translucent ;  single  sc^es  transparent. 

Oomp. — A  hydrous  soda  mica.  0.  ratio  for  ft,  fi,  Si,  ]S[=1 : 9 :  12 :  2,  or  1 :  1  for  bases  and 
silica,  if  the  water  bo  made  basic  Formula  (i(&*,  ]!^a')+f  ^)'§i';  the  pregrattite  has  a  little 
more  of  protoxyd  bases,  the  0.  ratio  being  1 :  7*3  : 9  :  1*7=3 :  22 :  27  : 5,  or  nearly. 

Analyses :  1,  Schafhautl  (La):  2,  Bammelsberg  (Z3.  G^  joy.  761);  8,  CEllacher  (Eenng.  Uebb. 
Lc.): 

Si         £1       9e      %      Oa      ^a       &       £[ 

1.  Paroffoniie    60*20    36*90      2*36     8*45     2-46=99*36  Schafhautl 

2.  '*       (f)  46*81    40-06        tr,      0*66     1*26    6*40      tr.      4*82=100  Bamm. 

Z.  FregraUUe     44*66    40*41  ^^00-84    0*87    0*62    7*06    1*71    6*04,  €r  0*10=100*70  (EUaoher. 

Pyr.— B.B.  the  paragonite  is  stated  to  be  infusible.  The  pregrattite  exfoliates  somewhat  like 
venniculite  (a  property  of  some  dinochlore  and  other  species),  and  becomes  milk-white  on  the 
edges. 

Oba. — Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Campione,  in  the  region  of  St 
Gothard,  containing  cyanite  and  staurotide,  called  paragonitic  or  talcose  schist.  The  rock  also 
oontains  garnot  and  black  tourmaline.  Named  from  iru^ybi,  /  mislead.  The  pregrattite  is  from 
Pregratten  in  the  Pustenhol,  Tyrol. 

A  Brevig  mica  afforded  Defiranoe  6  p.  o.  of  soda,  but  with  much  less  silica  tlian  above.  See 
under  Lepidomelake,  p.  307,  where  relations  to  other  Brevig  mica  are  stated,  that  tend  to  show 
that  it  is  an  altered  mica. 

432.  BUPHTZjIiITZI.    SiUiman,  Jr.,  Am.  J.  Sd.,  IL  yUi.  881, 1840. 

Structure  as  in  mica,  but  laminse  not  as  easily  separable. 

H.=3-5-4-5.  G.=2-963-3-008,  Silliman ;  2-83,  Smith  &  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Ck)loi 
white  to  colorless  ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent ;  at  times  gpaque  or  nearly  so.  LaminsB  rather  brittle. 
Biaxial ;  angle  between  the  optical  axes  71^°,  Silliman. 

Oomp.--0.  ratio  for  ft,  fi,  Si,  fi=l :  8  : 9 ;  2 ;  whence  (i fl*  + 1 S)«Si"+ Jfl=,  if  Ca:  fc:  Sra= 
8  :4:  11,  Silica  41*6,  alimiina  42*3,  lime  1*6,  potash  8*2,  soda  6  9,  water  6*5=:  100.  Analyses: 
Smith  &  Brush  (Am.  J.  ScL,  IL  xy.  2u9) : 

6*00= 100-82  Smith  &  Brush. 
6'08=99*52  Smith  k  Brush. 
6-91=99-29  Smith  t  Brush. 
6-23=99-21  Smith  &  Brush. 

The  specimen  for  analysis  2  by  Smith  k  Brush  was  (torn  the  original  one  described  by  SiUiman. 
Their  results  show  that  the  earlier  analysis  of  Grooke  (Am.  J.  Sd,  II.  viii.  38 1 )  and  those  of  Emi 
&  Garrett  ^this  Min.,  3d  edit,  362,  1860)  are  erroneous.  Rmi's  and  Grooke's  specimens  were 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  &  Brush. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  exfoliates,  emits  a  strong  light,  and  in  the  forceps 
fuses  on  the  edges.    Gives  traces  of  fluorine. 

Obs. — Occurs  associated  with  tourmaline  and  corundum  at  Unionyille,  Delaware  Co.,  Pa.  Ths 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyUite  leaves  a  very 
smooth,  hard-looking  surface.  Also  in  the  same  vicinity  in  aggregated  lamints,  or  scales,  ot 
oompact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  emery  of  Asia  Minor,  whiok 
Afforded  him  the  following  results  (Am.  J.  Sd,  IL  zi.  62,  xv.  210) : 

Si        £l       Fe     Mg      Ca     &,  little  5ra     £[ 

1.  Gumuchdagh    42*80    40-61     1-30      ir,      801        undeL        6'62 

2.  Kulah  43-62    38-10    8*60    0*26    0*62  f'88         0*61 

3.  "  42-71     87-62    2*82      ir.      1-41        undeL        6-M 
4L  ITcaria  42'60    3746    1'70      Ir.      0*68         8-76         0*20 
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1. 

Unionville 

40*29 

43-f>0 

l-.SO 

0-62 

1-01 

616 

3-94 

2. 

1. 

39-64 

42-40 

1-60 

0-70 

1-00 

6-16 

3-94 

3. 

(1 

40-21 

41-60 

1-60 

0-78 

1-88 

4*26 

3-26 

4. 

u 

40-96 

41*40 

130 

0*70 

1*11 

4-26 

8-26 
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They  afford  the  mean  oxjgem.  ratio,  ezdnding  the  water,  1: 10 :12.  May  be  darrumrUa,  A 
similar  whitiah  mica,  firom  Newlin,  Pa,  afforded  &  B.  Bhaiplea  Si  48,  £l  40,  alk.  7  to  8  p.  a 

433.  (SIiLAOHIIRITB.    Margarita  from  Pfltschthal  (Ellacher^  Kexmg.  Uebers.  1860, 49, 1862. 

(Ellacherite  Dana,  Am.  J.  ScL,  II.  zliy.  266,  1867. 

In  crjstalliiie  scales  or  laminae ;  stmcture  micaceous. 

G. =2*884— 2"994.  Lustre  strong  pearly.  Color  grayish-white  to  white. 
In  thin  plates  transparent.  Elastic.  Double  refraction  strong ;  optic-axial 
angle  in  the  air  79°  21'  for  the  red  ray,  78®  45'  for  the  blue,  or  the  same  as 
in  muscovite ;  Descl. 

Oomp.— O.  ratio  for  ft,  fi,  fli,  :^  1 :4 :6: 1 ;  whenoe  the  formula,  if  &  be  baaic,  (}(&*,  £n+ 
!&)'  ^i\  Bemarkable  for  the  preaenoe  of  baiyta.  Analyses :  1,  QBllaoher  (L  a) ;  2,  Bammela- 
berg(ZaGnZiT.  763): 

Si       Si       9e      te     iln     Cu      Ag      Ca      Ba      &r      if^a       &       d 

1.42-69    30-18     0-91     174    012     0*31     4*86     108     4*66     0-09     1*42     7*61     4-43=99-98  (E. 
2.  48*07     32-79   1'86    0*81   2-90    0*28    6*91    undeL        426  Bamm. 

Obfl. — Occara  near  Kemmatin  Pfltschthal,  along  with  the  chlorite  analyzed  by  Hetzer  (p.  602;. 
The  locality  is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  606). 

434.  OOOKBITXI.     O.  J.  Bnuh,  Am.  J.  ScL,  XL  zll  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
bent.     Often  as  a  coating. 

H.=2'5.  G.=2*70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.     In  thin  scales  transparent.     Flexible,  inelastic. 

Comp.  0.  ratio  for  ft,  S,  01,  ]^,  1  '93  : 2 1 : 1 8'74 : 1 1*91 ,  Bru8h= 1 :  10 : 9 :  6^.  Approaches  a 
hydrous  hthia  mica  in  composition.    Analysis :  P.  Collier  (1.  c.) : 

Si         Xl       Li       fc       ft       SiP 
(|)S4*98    44  91     2-82     2*67     18*41     0*47,  ft  ezp.  at  100^0.  0*88=99-49. 

Three  determinations  of  the  silica  obtained  35*04,  34*06,  35*71  p.  a  The  alumina  contained  a 
HtUe  oxyd  of  iron. 

Pyr.,  etc. — ^B.B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the 
closed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
of  silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched.  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  silica.  Par- 
tially decomposed  by  sulphuric  add. 

Oba. — Occurs  with  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
ing on  crystals  of  rubellite,  of  which  it  appears  to  be  a  product  of  alteration. 

436.  HISINaZIRmi.  Hisiogerit  (fr.  Riddarhyttan)  Ben.,  Pogg.,  ziii.  606,  18i8.  Degeroit 
Hotmberg,  Bidr.  FinL  Nat,  L  4,  Min.  Ges.  St  Pet,  1860,  1861,  N.  Nordenskiold,  Vera.  PinL 
Min.,  1862.    SkotioUt  Arjppe,  Finsk.  Min.,  13,  1867. 

Amorphous,  compact,  without  cleavage. 

H.=3.  G.=3*045.  Lustre  greasy,  inclining  to  vitreous.  Color  black 
to  brownish-black.     Streak  yellowish-brown.     Fracture  conchoidal. 

Var.— (1)  ffiainfferUe.    (2)  DegeroUe,  G.=2*64,  Hobnberg;  H.=2-6;  color  blackish-green  to 
black.    (3)  ScotwlUi;  G.=8-09 ;  H.=3 ;  color  dark  green  to  black  (and  n^med  from  onnos,  dark) 
contains  much  magnesia,  and  less  water  than  hisingerite. 

Oomp. — 0.  ratio  for  B+^  ^i,  ft=2  :  3  :  3;  formula,  making  one-third  of  the  water  basio^  (ft*, 
!l)*§i'+4aq,  or  speciaUy,  (ift'-f  |(ftM^e))'Si*+4aq.    In  the  latter  formula  ft'  includes  somt 
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$*€,  'Mg,  Ca,  and  oconrionallj  fin.    Ezdnding  ft,  the  peroentage  oompodtioQ  \b  SOicai  36*9, 
qu2<M^  of  iron  42*^  water  21*5=100.    Oeve's  analjsis  makes  'the  scoMite  of  Longban  eaaen* 
tially  hiaiugerite;  and  that  of  Orijaryi  may  be  an  impure  variety  (anaL  1 5). 

.Ajialysefl:  !,  tiisinger  (Pogg.,  ziiL  505);  2-11,  deve,  Oeiberg,  lindstrom,  Nordenakiold, 
Thoreld  ((Efy.  Ak.  Stockh.,  1^66,  169);  12,  Bammelaberg  (I'ogg.,  Ixx7.  398);  13.  14,  Thoield 
(Ifin.  Ges.  St  Pet,  1860,  51,  (Efr.  Ak.  Stockh.,  I860,  169);  16,  Arppe  (L  c.): 

§i      $1     Fe       f*e    An     Ag    6a      ^ 

20*70=101-39  Haidinger. 
21*70,  undec.  0*95=101  36  dera 
20*78= 10U'46  0ebeTg. 
22-04=  100- 19  Cleve. 
20-32=  100-93  Lindstrom. 
18-46=101-23  CleYC. 
22*83=99-94  Nordenakiold. 
21*09=99-yn  Nordenskiold. 
21*09=100*86  Lindstrom. 
21-56=99*58  Qeve. 
16-80=99-34  Qeve. 
1 1*54=  1  Op  Rammelsbezg. 
13*70,FePo*26,und.  1*50  Thor. 
19-54^  undea  1*40  Thoreld. 
15-12=95-74  Arppe. 

The  part  of  the  water  driven  off  at  100**  G.  was  in  anal  2,  11*20 ;  4,  11-66 ;  5,  1811 ;  6,  9-33 ; 
7,  12-19;  8,  9*87;  9,  l:j-5«;  10,  10*61;  11,  6*30;  14,  11-60;  16,  7*49. 

Pyr.,  etc — Yields  much  water.  B  K  fuses  with  difficulty  to  a  black  magnetic  slag.  WTith  the 
fluxes  gives  reactions  for  iron.    In  muriatic  acid  easily  decomposed  without  gelatinizing. 

Obfc. — Found  at  the  various  localities  mentioned  above.  At  Kiddarhyttan  It  occurs  iu  rciiirorm 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  alteration ;  at  Begeru^  near 
Helsiugfors,  Finland,  iu  a  silver  mine. 

Named  after  the  Swedish  chemist,  Hisinger. 

Mblanolitb  Wurtz  (this  Min.,  679,  1850).  Approaches  hisingerite.  It  is  black,  opaque,  witlj 
streak  dark  olive-green ;  H.=2 ;  G.=2  69.  "Surface  of  the  mineral  often  striated,  or  with  an  im- 
perfectly columnar  aspect    U.  Wurti  obtained,  excluding  12*77  p.  a  of  carbonate  of  lime: 

Si  35-36    £14-49    Fe  23*20    ]fe  25-18    ^^a  1*86    ift  10-24=100*33. 

From  Milk-Bow  quarry,  near  Charlestown,  Mass.,  incmstlng  the  sides  of  a  fissure. 


1.  Biddarhyttan 

36-30   44-39        

2.           « 

86*02  1-20  89-46 

2-20   

0*80    tr. 

3.           •• 

8608  1-38  40*28 

2*23   

0-36  0-86 

4.  Solberg^  Norway 

35-33 32-14 

7-08   

3-60   

6.         "            " 

87-65  1-17  80-57 

7-00   

291   1*41 

6.  Jordoaen 

84-90 86-00 

9*20   

2*67    

7.  Longban 

35-71    27-70 

7*62  3-02 

1-68  1-48 

8.  WaldemarBvik 

33-66   39*90 

2*30   

2  95   

9.  Orijarvi 

86*92   81-87 

8-92    

206   

10.  Tunaberg 

37-14  1-39  30-24 

3**»2  0-17 

6-06   

11.  Longban,  SeoUoUte  86*73 34-97 

3-09     tr. 

8-75 

12.  Biddarhyttan,  Hia. 

88-07    34-78 

17-69   

0*46  2*56 

13.  Degeri),  DegerdUe 

36-60  0*80  41*56 

1-16   

2*50  2-90 

14.       "               »» 

34*45  0-76  88-63 

108   

2*33  2*70 

15.  Orijarvi,  SooHoiUe 

40-97  0*60  26-04 

-1«   

16-63  0*38 

436.  SXMANNITB.    Ekmannit  L.  J.  JgMrom,  (Efir.  Ak.  Btockh.,  1866,  B.  H.  Ztg.,  xxvi  21, 

1867. 

Foliated,  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radiated ; 
also  granular  massive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chlorite.  Color  grass-green,  leek-green,  gray- 
isli- white ;  also  black. 

Ck>mp. — 0.  ratio  for  ft+S,  Si,  fi=4  : 6  :  3,  with  the  bases  mainly  protosydlf  (^e,  lb) ;  only 
one-third  to  one-sixth  being  sesquiozyds  (Fe,  ^\  and  regarded  as  impurity  by  Igelstrom.  Fofw 
mula  (|(]^e,  An)+ifi)'  Si+i  "&t  ^  which  two-thirds  of  the  water  is  made  basia  Analyses; 
1-6,  Igelstrdm  (L  c.): 


L  FbLmaas^  groBa-gn, 
2.  Ibl'CoLj  gyh.'W. 
8.  FoL-f/uua.,  Uek-gtk 
4b  Cfran,'7nas8^  gnut-gn. 
6.  Ati)e8H/.f  green 
$,  tbL-maaa^  grtm 


Si 

84-80 
36*42 
40  80 
87*07 
87*69 
36*82 


21 

tr, 
107 
5-08 
6-86 

3*63 


9e 

4-97 
4-79 
3*60 


35-78 
24*27 
25*51 

38-20 
S607* 


An 

11*46 

21-56 

7-18 


% 

2-99 

ir. 

7-64 

6*32 

14*74 


Ca 


tr. 


273 


31-09      9*29    7  63     tr. 


10*51  =  100. 

9-91  =98-02. 
10-74=100. 

9-71=99-88, 
11-50=100. 
10-71=99-07, 


*  With  perhaps  some  Alnmiaa. 
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fi.  etc. — On  heating  yields  water,  becomea  black,  Bubmetallic,  and  after  ignition  strongl} 
magneda    B.B.  fusee  to  a  black  slag.    Soluble  in  muriatic  add,  with  a  deposition  of  silica. 

Obs. — From  a  mine  of  magnetite  at  Grythyttan,  in  Sweden,  filling  cavities  in  the  ore,  pene* 
trating  it  extensively,  and  constituting  nodular  masses  and  beds.  Anal  4  is  of  the  green  iuterioi 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  affords 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  min& 

Alt. — Becomes  black  on  exposure,  through  oxydation. 

437.  NfiOTOOmi.  Neotokit  N,  Nordenak^d,  Vera.  FinL  Mm.,  1852.  Wittingit  tdL,  Ibi 
Yattenhaltigt  ManganoxidHnlikat  J.  F.  Bahr^  (Efv.  Ak.,  1850,  24a  Stratopeit  L.  J.  IgMr&n^ 
lb.,  1851,  143  (with  mention  of  *'Keotokit"  and  *' Wittiiogit"). 

Amorphous. 

H.=3— 4.  G.=2'64— 2*8.  Lustre  dull,  sometimes  feebly  submetalUc. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Oomp.,  Var. — ^The  amorphous  mineral  substances  here  incbided  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  ingredients  in  the  altering  infiltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  The  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
in  composition  to  hisingerite.  The  0.  ratio  for  ^+fi,  Si,  £[,  in  analysis  2  is  12*69  :  19*1 1  :  14*32 : 
a,  11*56 :  18*69 :  14*86;  4,  12*11 :  19*09 :  14*02;  5,  13*04 :  18*34  :  16*44;  each  of  which  corroa- 
pond  quite  nearly  to  2  :  3  :  2^,  and  to  the  general  hisingerite  formula,  (It*,  S)'  Si'+3  aq,  in  which 
two-fifths  of  the  water  is  made  basic. 

NeotociU  (anal.  4,  5)  is  here  included  by  A.  K  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  a  lide  the  older  analysis  of  it  by  Igelstrom  (anaL  6). 
In  strcUopmie,  G.=2*64,  according  to  Igelstrum;  in  neotociie  and  wUUngilet  G.=2*7— 2*8,  according 
to  N.  Nordenskiold. 

Bahr's  and  Svanborg's  analyses,  9-12,  giye  a  different  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  determinations  are  required  before  these,  or  the  analyses  of  wittingite,  (»u 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  9,  lU,  11,  Mn^ 
3i'+3  ^ ;  and  for  anal  12,  obtains  the  0.  ratio  for  It+S,  Si,  1^,  13*9  :  17*6  :  8*5.  The  witUngiU 
analyzed  by  Arppe  (anal  7)  contained  7*21  p.  a  of  carbonic  acid,  corresponding  to  18*62  p.  a  of 
carbonate  of  manganese. 

Analyses :  1,  Igclstr(>m  (L  c);  2-5,  Glere  and  A.  E.  Nordenskiold  (CEfv.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Ch.,  0.  121);  6,  Igelstrom  (Nord.  Verz.  FinL  Min.,  1852,  Beskrifn.  Finl  Min.,  138,  1863);  7, 
Arppe  (Finsk.  Min.,  2l);  8,  Nordenskiold  (J.  pr.  Oh.,  a  122);  9-12,  Bahr  (L  a): 


1.  Paisblrg,  SiratopeUe 

2.  **  ** 
8.         "  " 

4^  Gestrikland,  Keoiocite 
6.  **  " 

6.  Ingoa  " 

7.  Wittingi,  WHtinffiie 

8.  Bredvik, 

9.  Klapperud 


ki 


10. 
11. 
»2. 


It 


Si  Si      Ve  te      Ujx     An 

35-43  10*27  32*41    

36*88  8*20  29*37 

3505  1*86  38*49 

86-79  10*90  13*93   20*51 

84*38  1*57  18*68  2*88   22*67 

36*69  0*40  26*08  

36-01  3*60  

39*72  206 

86*20  111     0*70  

86*11  0-90  11-31  42*00 

34*72  1*09  10*46  42*64 

33*81  rOS  7*63 


24*12  — 
43*20 
8476 


Mg    Ca 

8-04   

8*66   

5*27  0*47 

2*44  0*52 

2*50   

2-90  0*66 


1*21 


47*91 4*43 


0-69 
0*61 
0-70 


0*67 

0*36  0*66 

46*18  1*42  0-72 


13*76=:99*90lgelstzdai 
16*11,  l»b21»  C. 
16*72,  |*b  3*31  N. 
15*77=99*86  Nord. 
17 -37 =99*96  Cleve. 
10-37=99*1  llgelstr. 
ll*03,C7-21  =  y:)-95A 
21-98=100*42  Nord. 

9*43=100-39  iJahr. 
[9*43J=  1 01*39  Svanb. 

9*76=99*98  Bahr. 

9*57=100*26  Bahr. 


IPyr^  etc — Yields  much  water.  Beactions  with  borax  for  manganese  and  iron.  Pifflcultiy 
fbsible  to  infusiblo. 

Obs. — Occurs  with  rhodonite  at  Paisberg  in  Filipstad,  Sweden  (straiopeiUt);  Gestrikland  (n«Ma> 
uie)  in  Sweden ;  at  Ingoa  (i&.X  Finland ;  at  Wittingi  (mitingUe)  in  Storkyro,  Finland ;  at  Bred 
fik  (ib.)  m  West  Gothland ;  at  Klapperud  in  Dalecarlia,  Finland. 

Named  from  MOT««a«,  t(f  recent  orijfin.    This  name  antedates  stratppeUe, 
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i38.  STUBELITE.    Stubelit  BreUL,  B.  R  Ztg.,  zziy.  322,  1866. 

Beniform  and  botryoidal  maBaire. 

H.=4— 5.  G.=2-223— 2*263.  Luatre  Titreoua,  brilliaiit  Color  velret  to  pitchy  Uacc  Streal 
dark  browxu    Fracture  oonohoidal,  diatinct.    Brittle.    Analyaia  by  Stiibel  (L  a^ 

Si  M  9e  Sn  Cn  Ag  &  Gi 

26*99        6-87         10*18        21*89         15*25        1*03        16*85        0-77=98-33. 

Obs.— Oocura  at  the  ialand  of  lipori.    Named  from  Dr.  Alphonae  StiibeL 

439.  ailiZJNaiTB.  Srart  Stenart  (fr.  Gillinge)  Hiamger,  Afh.,  iiL  304,  1810.  Gilliiigil 
Hismger,  MtD.  Geogr.  Schwed.  (Wahler'a),  102,  1826.  Thranlit  (fr.  Bodemnaia)  v.  Kob^  P^igg^ 
ziv.  67,  1828.    Tranlit 

Amorphous — compact. 

H.=3.  G.=3-046,  Hisinger,  fr.  Gillinge.  Lnstre  shining  to  dull ;  sur- 
face of  fracture  earthy.    Color  black  or  blackish. 

Oomp.,  Var^^.  ratio  for  fi+S,fli,£[=,  nearly,  1:1:1;  whence  (&«,S)>Si'H-6aq.  (1)  In 
anal.  3,  of  gillingite,  &' :  S=2  :  5 ;  in  4,  7  :  9-5,  or  nearly  3  :  4.  (2)  For  anal  7,  of  ihrauUie,  ▼. 
Kobell  adopta  the  aame  O.  ratio,  1:1:1,  obaenring  that  the  mineral  analysed  contained  aome 
mixed  pyrrhotite  Analyses:  1,  Hisinger  (Afh.,  ill.  304);  2,  Bammelsberg  (Fogg.,  Ixxr. 
398);  3,  4,  Hoglund  and  Tamm  (OSfr.  Ak.  Stockh.,  1866,  169,  J.  pr.  Ch.,  &  128);  5,  Hennans 
(J.  pr.  Ch.,  xlvi.  238) ;  6,  Hisinger  (Fogg.,  xiii.  505) ;  7,  y.  KobeU  0.  a) : 


Si 

^\ 

Fe        t^ 

An 

Mg 

Ca 

fl 

1.  Gillingo 

27-50 

5-50 

51.60     St] 

1 0*77 

11*76=9702  HiB. 

2. 

32*18 

30-10       8*68 

4*22 

5*50 

19-:n=100Ramm. 

3.        " 

27*88 

..... 

31*62     18*29 

1*17 

6*95 

13-92=99-P3HogliU2d 

4.        " 

29*85 

2-96 

34*28     11*66 

2*69 

3*12 

0*50 

15-52— 100-53  Tamm. 

5.  Oryarvi,  Hieing, 

29*51 

10*74     87*49 

»•— 

7-78 

13-00=98-52  Herm. 

6.  Bodenoiais,  ThrauHU  31*77 

49*87 

— 



2000- 101*64  Hw. 

7.          '•               " 

31*28 

43-42       5*70 

19*12=99-52  EobeU. 

P3rr-,  etc — ^Yields  mndi  water.  B3.  ftiaea  at  5  to  a  black,  slaggy.  opaque,  magnetic  globule. 
Decomposed  by  muriatic  add. 

Oba. — From  Gillinge-Gmbe,  in  Sodermanland,  Sweden,  whence  the  name.  ThrmUite  (named 
from  l^avAdc,  fragile)  occora  at  Bodenmaia,  three  leaguea  from  Zwiesel,  in  Bavaria,  with  vivianite, 
eta 

440.  JOLLTTB.    JdDyt  v.  KobeH  Ber.  Ak.  HUnchen,  1865,  168. 

Compact,  amorphous. 

H.=3.  G.=2'61.  Lustre  weak  greasy.  Color  dark  brown  ;  in  thin 
splinters  transparent,  with  green  to  brownish-red  color ;  the  coarse  powder 
is  light  leek-green,  the  fine,  light  grayish-gi*een ;  in  some  positions  the 
j>owaer  appears  ochre-yellow.  I'racture  snbconchoidal  and  splintery.  In 
thin  splinters  shows  double  refraction. 

Oomp.-O.  ratio  for  ft,  fi,  Si,  fi=l :  2  :  8  :  2;  (J  Ife'-hf  Si)'  Si»-|-4  fi,  if  te  :  *g=3  :  2,= 
gi  35*6,  il  27*0,  fe  17*0,  Mg  6*3,  fi  14*2=100.    Analysis:  v.  KobeU  (L  c.): 

Si  35-'^5         Si  27-77         te  16*67         lilg  6*66        fi  18*18=99*83. 

Pyx.,  etc— In  the  dosed  tube  yields  water.    B.B.  swells  up  and  fuses  with  difficulty  on  thin 
rlges  to  a  black  mass,  which  is  not  magnetic^  or  only  slightly  so;  with  the  fluxes  giTea  the  reac 
I  ouM  for  iron.    Decomposed  readily  by  muria'ic  add,  leaying  gelatinous  silica. 
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Obt^-^Oocars  at  Bodenmaia  in  Bavaria,  with  pyrite,  yiyianite,  ioltte,  etc  Besembles  a  liiain- 
g(rit6  in  which  the  iron  is  replaced  by  alumina.  It  is  disting^shed  from  this  mineral,  aa 
well  as  ftx>m  gillingite,  by  the  green  color  of  its  powder,  and  by  yielding  a  residue  before  thd 
blowpipe  which  is  but  slightly  magnetic    Named  after  the  physicist,  G.  Jolly. 

L.  Semann  obseryes,  in  a  letter  to  the  author,  that  this  species  is  very  similar  to  fahlunite. 

441.  Efiohlobtte  Ramm,  (Pog^,  Izxiii.  437,  1849).  Hbrous  or  columnar,  between  schiller  spar 
and  chlorite  in  its  characters.  H.=2— 2*5;  G.=2*76;  color  dull  leek-green;  streak  white  to 
greenish ;  lustre  greasy ;  in  thin  columns  translucent  and  of  a  bottle-green  color. 

Oovp.— 0.  ratio  for  B,  fi,  Si,  1^=4  :  8  :  9  :  4,  whenoe,  for  bases,  silica,  and  water.  If  half  of 
the  water  be  basic,  9:9:2.    Analysis  (L  c) : 

Si  40-88    £110*96    9e  8*72    f'e  8*96    ttg  2000    Oa  0'68    £[10-18=100-88. 

B  B.  fbses  only  in  thin  fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 
Forms  yeins  in  a  rock  resembling  serpentine  at  Harzburg.    Named  in  allusion  to  its  being  near 
chlorite  in  characters. 

442.  PoLTHTDBm  BreUh,  (Handb.,  il  334,  1841).  From  St  Cristoph,  at  Breitenbrunn,  in 
Saxony.  Amorphous;  H.=2— 8;  G.=  2*096— 2' 142:  lustre  dull;  color  liyer^brown;  streak 
lighter,  grayish.  According  to  Plattner,  contains  Si,  Fe,  ^e,  with  some  £1,  Mn,  and  29*20  p.  c 
of  water.    In  muriatic  add  decomposed. 


443.  LiLLTnB  JieuM  (Ber.  Ak.  Wien,  xxr.  660,  1867).  From  Pndbram  in  Bohemia,  with  pyrite, 
and  arising,  apparentiy,  through  the  agency  of  decomposing  pyrite.  U.=2 ;  G.=3'043.  Eiarthy, 
Uke  glauooiiite;  blackish-green.  Analysis  afforded  Si  32-48,  Fe,  t^  64  96,  £[  10*20,  Oa  C  l*9d, 
FeS  0*63=100-22. 

444.  Ghloritb-lekb  Minebal,  flrom  the  heaper  of  Altenburg,  HauBhofer  (J.  pr.  Ch.,  xcix.  239)^ 
Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave  Si  29*61,  ^  1 1*64,  Fe  18  26, 
t^  26-26,  Oa  0*52,  ^  14-81=99*90.    0.  ratio  of  bases  and  silioa=l :  1,  and  of  ^fi=l :  2. 


446.  FYROSOLBRITB.    Pyrosklerit  v.  KMU,  J.  pr.  Gh.,  il  63,  1834. 

Orthorhombic,  or  monoclinic ;  Desd.  Cleavage :  basal  eminent  or  mi- 
caceoHB ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  G.=2'74,  V.  Kobell.  Lustre  of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.     Translucent. 

Oomp.— 0.  ratio  for  ft,  fi,  §i,  fi=4 :  2 :  6 :  3 ;  whence  (|  ft*+i  £l)* Si'+  3  d=Satca  88*9,  alu- 
mina  14*8,  magnesia  34*6,  water  11*7=100.  By  making  part  of  the  water  basic  in  this  spedef 
and  the  three  following,  the  0.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  461. 

Analysis :  ▼.  Kobell  (I  c.) : 

Si        £1       ^      t'e      ftg        tL 
1.  Elba, /V(Me2erite    8*7*03     18*60    1*43    3*62    81*62     1100=98-10. 

The  0.  ratio  from  the  analysis  is  13*43:  6*76  :19-'74: 9*78,  whenoe  20*18: 19*74  for  the  bases  and 
iQica. 

Pyr.,  etc.— Yields  water.  B.B.  fhses  at  3-8— 4  to  a  grayish  glass.  With  the  fluxes  reacts  for 
'.'hromium  and  iron.    Decomposed  by  muriatic  add  with  gelatinization. 

Obs. — Pyrosderite  appears  to  differ  from  kammererite  in  crystallization  as  well  as  composi- 
tion.   It  may  indude  iabergiU  (p.  496,  7,  8)  and  the  TaiochkyriU  of  Trayersella  (p.  600). 

Occurs  with  chonicritef  constituting  seams  in  serpentine,  near  Porto  Ferrajo,  Elba. 

Named  from  n-dp,  firt^  and  vxXtifotj  hard  (refractory). 

445 A.  YSBMIOUUTB  T.  B.  WM  (Am.  J.  Sd.,  viL  66, 1824).  Hengonal,  being  optically  nniaxia], 
I>escL  Oocurs  in  small  foliated  scales,  distributed  through  a  steatitic  base,  and  lienoe  scaly-ma» 
sive.  H.=  l— 2;  G. =2*766,  Crossley;  lustre  somewhat  talc-like;  color  grayish,  aomewhal 
brownish. 


♦fl4  OXTGEN  OOMPOUNDB. 

AjQaljsia :  OroBsley  (this  Kin.,  Sd  ed,  291,  I860)  r 

Si  35*74    £l  1642    te  1002    ftg  27*44    £[  10*30=99*93. 

0.  ratio  for  ft,  S,  Si,  fi=13*20:  7*66  :19*16  :9*14=7:  4  ill:  5,  or  approximately  4:2:6:a 
which  18  that  of  pjrosderite.  (General  formula  (ft',  fi)'Si*+2aq,  as  above.  Thomson  obtaiae<i 
Si  49*1*8,  %1  7*28,  Pe  16*12,  Ag  16*96,  1^  10*28;  but  he  evidentlj  took  the  specimen  in  mass, 
while  Crossley  separated  with  great  care  fh>m  the  base  the  scalj  mineral  which  is  the  true  yer- 
miculite.  When  heated  exfoliates  prodigiously,  the  scales  opening  out  into  long,  worm-like 
threads,  made  up  of  the  separate  folia.  Exfoliation  commences  at  600"  to  600°  F.,  and  takes  place 
with  so  much  force  as  often  to  break  the  test  tube  in  which  the  mineral  may  be  confined.  B  B. 
fuses  at  3*6  to  a  grayish-black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass.  Named  by  Webb,  as  he  says,  from  the  Latin  tot* 
miculorf  /breed  toomw. 

446.  OHONIORrm.    Ghonikiit  tr.  Kob^  X  pr.  Oh.,  it  51, 1884.    Metaxoit  Arppe,  Finsk.  llm, 

Act  ScL  Penn.,  vi  680,  1861,  Holmberg,  Yerh.  Hin.  St  Pet,  1862,  146. 

MasBive,  crystalline  granular,  or  compact ;  Bometimes  globular,  radiated. 

H.=2-5— 3.  G.=2-91,v.Kob. ;  2-58— 2*61,  Arppe.  Lustre  weak  silky, 
to  glimmering  or  dull.  Color  white,  sometimes  with  yellowish  or  grayish 
spots ;  pale  greenish-blue. 

Oomp.,  Var.— 0.  ratio  for  ft,  S,  Si,  £[=3 :  2 :  6 :  2.  It  is  a  Ume  pyrosderite.  CkonkriU 
occurs  only  massive,  white,  with  0.=2'9l,  and  has  the  lime  to  the  magnesia  as  1  :  2.  MdauooUt 
is  greenish-blue  to  nearly  «white,  amorphous  or  dystalline  granular,  with  G.:=  2*58— 2*61,  and 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxyp^en  ratio  for  bases,  silica,  and  water 
being  5:6:3.    Analyses :  1,  ▼.  Kobell  (L  c.) ;  2-4,  Asp  and  Hasten  (Finsk.  ihn.,  L  a) : 

Si      ^      Pe       Sin     te       Mg       Oa       ^ 

1.  CkonicnU  36-69  17-12   1*46    22*50     12*60    9-00=98-87  KobelL 

2.  MetaaoiUf  crysL       38-69    9*68    4*7      undeL 15*28    undet  12*97  Asp. 

3  "  "  37*90     9*78     6*78     2*06     12*23     18-79  12*76=100*24  Asp. 

4.        "        amorjiK    40*63  10*17    6*78   mdeL    11*24    16*03  12-88  Hullsten. 

ChonicrUe  gives  the  0.  ratio  for  ft,  S,  Si,  ]Q[=12'8  :  8 :  19*0  :  8;  or  for  bases,  silica,  and  water, 
20-8:  19:  8. 

MtUaxoite,  anal  3,  gives  10*3  :  7-17  :  20*21  :  11  •84= for  bases,  silica,  and  water,  17*5  :  20-2  :  11-3. 

Pyr.,  etc. — Yield  much  water.  Chonicrite  ftises  with  intumescence  at  8*5—4  to  a  grayish- 
white  glass,  and  is  decomposed  by  muriatio  acid,  the  silica  separating  in  powder.  Metaxoito 
acts  much  tiie  same. 

Obs.— Chonicrite  forms,  with  pyrosderite,  seams  in  serpentine,  on  Elba:  and  metaxotte  ifl 
found  near  Lupikko  in  Fioland,  some  versts  south  of  Pitkaranta,  with  serpentine. 

Chonicrite  is  fVom  ^aivcii,  yii^ton,  and  npirdi,  iesti  its  fusibility  distinguishing  it  fh>m  some  allied 
species.    MekaoUe^  from  its  nearness  to  meiaxiiie, 

447.  JEFFBRISrm.    Yermiculite?  0,  J.  Brushy  Am.  J.  ScL,  II.  zzzl.  369,  1861 ;  Jefferiaite 

td,  ib.,  zlL  248,  1866. 

Orthorhombic ?  In  broad  crystals  or  crystalline  plates.  Cleavage:  basal 
eminent,  affording  easily  very  thin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120°. 

H.=1'5.  G.=2-30.  Lustre  pearly  on  cleavage  surface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  liglit. 
Transparent  only  in  very  thin  folia.  Flexible,  almost  brittle.  Optically 
biaxial,  Descl. 

Oomp.— 0.  ratio  for  ft,  fi.  Si,  fi=2  :  8 :  6  :  2^  (in  the  analysis,  3):  whence  (|  ft"+ J  fi)*  ft^-l^ 
8  fi[.    Differs  from  pyrosderite  in  the  larger  proportion  of  sesquioxyas.    Analysis:  Bmsh  (La) 

fli        Si        9e      tf^      Mg      Oa    i^a     &       tL 
Westchester        37*10    17*67     10  64    1-26    19*66    0*66    tr.    0*43    13*76=100  87  Bmdk 
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1%e  exact  0.  ratio  ii  8!0:  11-38:  1S-T9:  ia-23,  giving  for  bases  and  rilien  19-5«r  19-19. 

Pyr.,  «tc. — When  heated  to  SOO"  G.  eifoliaWB  v«Ty  remarkiblj  (Uke  vermlculito) ;  B.B.  lb 
fbrcepa  after  ezfoliation  becomes  peaTl7-irb[to  and  opaquo,  and  ultimatel/  fVises  to  a  dark  gn,y 
mass.     With  the  fluxes  raectiona  for  silioa  and  iron.    Deoomposeil  by  muriatic  add. 

Oba. — Occurs  in  Teine  in  serpentine  at  Wettcheater,  Pa.  Platea  ofleit  aeveral  incben  aorosa 
Named  after  W.  W.  JefTeris  ot  We«lchrater,  Pa. 

A  fblialed  mineral  aimilarly  ezfoliatinp  occurs  cosTsc-grannlaT  massiTB,  according  to  R.  Pam- 
pellj,  in  Japan,  in  the  mountuina  of  tho  peuinsula  of  Sadmaa,  8.E.  of  Yeda 

A  mineral  from  the  Vosges,  rafprred  topjroaderiteby  DeieBse  (Aon.  d.  Mln.,  IT.  jj.  165,  ISBl). 
ipproacbes  more  ocarly  the  jeQ-erisiie  in  its  oxygen  ratio,  alcbougb  containing  leu  oxyd  of  irou 
SK  a  substitute  for  alumiua.  It  has  the  foUowiag  characters:  cleavage  as  in  pyrosclerite,  perfect 
lu  one  direction,  andlessaoiaa  traniTerse;  structure  a  little  lamellar;  Bolt;  G.  =  2e2'ii  Inatre 
greasy  or  waxy ;  color  grnyish,  bluish,  and  emerald^roen.  Compoiltioo.  aocunling  to  Detoaae,  ^ 
3839,  Si  20'J4,  €r  (r.,  fe  0-5n,  Mn  tr..  lig  [:!2  16],  Co  0-tiT,  il  ll-KT.  O.  ratio  lor  K,  It,  Si. 
tL=2  :  S  ;  6  :  £i|.  Ai  the  ma^eBta  was  not  dirtctly  determined,  the  results  are  doubtM  II 
oocura  in  uodulea  iu  Berpentine  at  St.  Philippe,  near  Sainte  Marie-uix-UbeE. 

MS.  PENNIOTTB.  Chlorite  pL  Hydrotalo  (='WftBBergllinmer  of  Morin)  tMcir,  ICn.,  18a6 
Pennine  J.  fi-obel  A  &  So/witber,  Pogg.,  L  GS3,  1840.  Eammeraiita  Nbrdeiuk^  Act.  Boo.  SoL 
Fen,  L  483,  1841,  and  Arsberst.  1B43,  IB3,  Rbododirom  f^edltr.  Rose,  R^ae  n.  d.  Ural,  U 
1  St !,  and  Pogg.,  -lix.  1 843.  Tabergit  pt.  SaKtrer,  Pogg.,  Ixxi.  448,  1 84T.  Ohromcblorit  Hem^ 
J.  pr.  Cb.,  IIIL  SI,  1851.  Bhodopbyllite  Gtalh.,  Proc.  Aa  Sd.  FblUd.,  IBG2,  US,  ISl.  PeDmniU 

Rhombohedral.  .flA.ffi=65°  36',  OAi?=103'' 55';  a=3-4951.  Observed 
planes :  0,i;  rhombohedral, -j^, f , 
^,  li,  f  (r),  j  (m),  oecnrring  often  "* 

ea  pyramids,  f.  416.  Oa  A=128'' 
5r;  OAf^lSl"  47';  -ft  A  f = 
162"  8';  Oa%  (/■)=95=  40'  (95° 
16'  obs.) ;  0  A  J  {r»)=94°  3'  (obs. 
94°  0') ;  ^  A  fi,  in  twin,=152''  10'. 
Cleavage :  basal,  highly  perfect. 
"  Cryatala  often  tabular,  and  in  crest- 
ed groups.  Also  mafisive,  consists 
ing  of  an  aggi'egation  of  scales ; 
also  compact  cryplocryfltalline. 

H.=2— 2-5  ;  3,  at  times,  on 
edges.  G.=2-6— 2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly ; 
of  lateral  plates  vitreous,  and  some- 
times brilliant.  Color  green,  apple- 
green,  grass-green,  grayish-green, 
olive-green;  also  r^ldish,  violet, 
rose-red,  pink,  gra3nah-red ;  occasionally  yellowish  and  sib 


Texas,  Fa. 


Eamlnererile,  Urals. 


.  .       ,  w    .  .  .  ,  white ;  violet 

crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  light  along 
the  vertical  axis.  Transparent  to  anbtranslncent,  Lamince  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
sometimes  positive  and  negative  in  different  laminse  of  the  same  plate  or 
crystal. 

Tar.— 1.  Pmninik.    As  Brst  named,  it  Indaded  a  green  ctyttallixed  dilorite  fhm  tbe  FeoDlnt 
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a  negatlTe  optical  axis ;  some  crjstals  of  Zermatt,  and  those  of  Ala,  a  poRitiye ,  and  Bome  ptetoi 
fh)m  Zermitt  consist  of  ponitiye  and  negative  laminiB  united ;  DescL 

2.  Tabergiie^  Arorn  Taberg,  Wermland  {Blue  talc  of  Werner,  and  called  also  micarchloriie\  is  a 
bluish-green  or  green  chlorite.  According  to  Desdoizeauz's  optical  observations,  it  is  in  part  unu 
axialt  with  the  axis  positive  like  true  penniniie.  But  in  other  cases  uniaxial  and  biaxial  plates 
are  combined,  and  negative  and  positive  also ;  and  the  axial  divergence  of  the  biaxial  plates  varies 
from  1"  to  33°,  indicating  a  mixture  of  penninito  and  another  chlorite,  either  pyrosderite  or 
ripidoUte. 

Crystals  of  Texas  have  the  double  refraction  positive  though  feeble  (Dead.,  Cooke) ;  they  are 
often  mixed  with  ripidolite,  and  sometimes  a  crystal  is  traversed  by  a  band  of  ripldolite,  whose 
optio-axial  angle  is  60"*  to  VO''  (Desd.). 

3.  Kammererite.  The  original  spedmen  was  a  reddish-violet  micaceous  mineral  from  L.  Itkul  in 
Bissersk,  in  Perm,  Russia,  partly  in  6-sided  prisms.  It  was  named  after  Kammerer  of  Bassia. 
JRhodophyUiie  of  Genth,  and  chrom-cJdorite  of  Herm.  (anal.  1 2X  are  the  same,  from  Texas,  Fa. ;  G.=- 
2*61 7— 2-62.  Rhodockrome  is  a  compact  or  scaly-granular  variety,  originally  firom  L.  Itkul,  Siberia, 
having  a  splintery  fracture,  with  G.= 2*66— 2-67.  Color  deep  green;  but  violet,  rose-  or  peach- 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Logcmile  of  Hunt  {=Pseudophite  of  Keongott)  is  near  penninite  in  composition.  A  notice 
)f  loganite,  from  Calumet  Falls,  Canada,  is  given  under  Altered  Bomhlende  (p.  242),  as  it  has  the 
form,  angles,  and  deavage  of  that  species ;  and  also  of  an  allied  material  under  Aliered  Pyroaxne 
(p.  221).    It  has  G.=2'60— 2*64;  color  dove-brown  to  chocolate-brown;  lustre  dulL 

FseudophUe  of  Eenngott  (Ber.  Ak.  Wien,  xvL  1855)  has  the  composition,  of  loganite,  but  is 
compact  massive,  without  deavage,  and  resembles  serpentine  (whence  the  name,  fh)m  Tae^^, 
fdlsey  and  ophite  or  serpentine);  H.=2'5;  G.=2'75— 2-77;  lustre  weak;  color  grayish-green, 
olive-green,  pistachio-green ;  feel  unctuous.  It  forms  the  gangue  of  enstatite  (Mg  §i)  at  Z^jar  in 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  talc,  pyrophyl- 
lite,  and  other  related  spedes. 

Desdoizeaux  found  (Min.,  436)  i?Ai?=65'28'  in  penniniie,  and  0  A  i?=103o  45';  and  the 
latter  in  the  Texas  kammererite.  The  above  angles,  and  figs.  414, 416,  are  from  Cooke's  paper  on 
the  latter  (Am.  J.  ScL,  IL  xliv.  201),  and  f.  416  is  fh)m  Kokscharof  (Yerh.  Min.  Ges.  St.  Pet,  185  J ). 

Oomp. — 0.  ratio  for  bases  and  silica  4  :  3,  corresponding  to  8  (fig*,  ^1),  9  Si,  12  ti^  but  vary- 
ing from  4  :  3  to  5  :  4.  Exact  deductions  from  the  analyses  cannot  be  made  until  the  state  ol 
oxydation  of  the  iron  in  all  cases  is  ascertained ;  and,  further,  until  it  is  also  proved  that  there 
may  not  be  a  crystalline  mixture  such  as  is  mentioned  above  under  tabergite.  The  mineral  often 
contains  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Kenngott  to  occasion  some 
of  the  discrepancies  in  the  analyses. 

Analyses:  (1)  Penniniie.  1,  Schweizer  (Pogg.,  1.  52G);  2,  3,  Marignac  (Ann.  Ch.  Phys.,  IIL  x 
428);  4,  Merz  (Kenngott's  Uebers.,  1858,  62);  5,  MacDonnell  (Proc.  B.  Acad.  Dublin,  5,  307);  6. 
Marignac  (L  a);  7,  Rammelsberg  (4th  Suppl.,  ft7).  (2)  Kammererite^  etc,  8,  Hartwall  (Jahresb., 
xxiu.  266);  9,  Hermann  (J.  pr.  Ch.,  liiu  1);  10,  T.  H.  Garrett  (Am.  J.  Sd.,  II.  xv.  332);  11 
Genth  (Proc  Ac  Sci.  Philad.,  1852,  121);  12,  Hermann  (1.  c);  18,  14,  Smith  &  Brush  (Abl  J. 
ScL,  II.  xvi.  47);  15,  16,  Pearse  (Am.  J.  Sd,  11.  xxxrii.  222);  17,  Hermann  (L  c).  (3)  JloMMia 
18,  V.  Hauer  (Ber.  Ak.  Wien,  xvi  1855);  19,  T.  S.  Hunt  (Bep.  G.  Can.,  1868,  491): 
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12'58=99-08  Schweizer. 
1 2*80=99-74  Marignac 
12*74  =  100  Marigoao. 
12-18=99  51  Merz. 
12-40=100-46  MacDonneQ. 
12*52=100  Marignac 
18'68=100-87  Rammelsberg. 

1300,  Ca  1-5=99-70  HartwalL 
1 2-05 = 1 00-33  Hermann. 
13-58,  Ca  4-11,  Ni  0-67=98-92  Garf 
12-95,  Li,  i^a  0-28,  ]6[  O-l  Genth. 
12-75,  l^i  0-25=100-12  Hermann. 
12-64,  It,  Na  0-85=99*61  Sra.  ft  Br. 
13-25,  it,  jfa  0-36=99-75  Sm.  ft  Br 
18*98,  Ca  1-27,  ^i  0-22=100*44  P. 
13-20,  Ca  0-82,  ifJi  0-46=9j>-«8  P. 
1203= 99-94  Hermann. 

12-68=98-14  Hauer. 
16-00=100  HunL 
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In  anaL  15,  G.=2*83;  18,  G.=2-383;  20,  G.=2-8fi6. 

Thber^k  afforded  Svanberg  (Ak.  H.  Stockholm,  155,  1839):  Si  35**76,  Si  13*03,  ]^e  6*84,  An 
1-64,  Mg  29*27,  R  2*o7,  Mg  F  1*1,  £[  11 -76=  100*98.  C.  W.  0.  Fuchs  obtained  for  its  composition 
(Jabrb.  Min.  1867,  822)  Si  32-95,  Si  1808,  ^e  13*72,  Mn  0*07,  lilg  2683,  Ca  0*95,  £[  11*34,  K 
0*33,  Na  1*25,  F  0-97  =  100-49 ;  giving  the  0.  ratio  for  It,  IS,  Si,  tL=1 :  8  :  9  :  5,  while  the  analy- 
sis of  Svanberg  gives  6:3:9:5;  both  of  which  are  near  that  ot pyrosderUe,  G.= 2-813.  Des 
doizeaux  refers  a  part  of  tabergite  to  ripidolite  (see  below). 

P3nr.,  etc. — ^In  the  closed  tube  yields  water.  B.B.  exfoliates  somewhat  and  is  difficultly  fusible. 
With  the  fluxes  all  varieties  give  reactions  for  iron,  aiyi  many  varieties  react  for  chromium. 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  acid. 

Obs.— Occurs  witl^serpentine  in  the  region  of  ZermaU,  Ycdais,  near  Mt  Rosa,  especially  in  the 
.  moraines  of  the  Findelen  glacier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  1^  in.  thick; 
also  at  the* foot  of  the  Simplon;  at  Ala,  Piedmont,  with  dinoohlore;  at  Schwarzenstein  in  the 
Tyrol;  at  Taberg  in  Wermland ;  at  Snarum,  greenish  and  foliated,  called  sieaUte  of  Snarum. 

Kammererite  is  found  at  the  localities  already  mentioned ;  also  near  Miask  in  the  Urals ;  at 
Haroldswick  in  Unst,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Co^  Pa.,  along  with  dino- 
chlore,  some  crystals  being  imbedded  in  dinochlore,  or  the  reverse. 

The  union  of  k&mmererite  and  penninite  is  made  by  Descloizeaux,  and  is  sustained  by  his 
optical  examinations,  as  well  as  by  chemical  composition. 

449.  DELE8SITE.    Chlorite  femigineuse  Ldease,  Ann.  d.  M.,  DT.  xiL  195,  1847,  and  zvL  520^ 

1849.    Delessite  Nautn^  Min^  1850.    £^senchlorit 

Massive,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.=2-5.    G.=2'89.    Ck>lor  olive-green  to  blackish-green.    Powder  gray  or  green. 


Analyses :  Delesse  (L  o): 

Si           Si           9e 

t^ 

Sg 

da 

ti 

1.  Mielen        3107        15*47        17*54 

4*07 

19-14 

0-46 

ll-55=99-30. 

2.  Oberstein  29*08               42-00 

12-23 

8-70 

12-99=100. 

3.  Zwickau     29'45        18*25          8-17 

15*12 

15-32 

0*45 

12*57=99-83. 

AnaL  1  affords  the  0.  ratio  for  %  9,  Si,  1^=8*7  :  12*5  :  16*5  :  10-27 ;  and  anal.  3,  11*87  :  10*96 
:  1 5-70  :  11*18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1 :  1*29,  and  the  latter  1 :  1*46 ; 
the  mean  of  which  is  about  8 :  4. 

In  a  matrass  yields  water  and  becomes  brown.  B.B.  fuses  with  difficulty  on  the  edges.  Easily 
soluble  in  adds,  affording  a  deposit  of  silica. 

Occurs  coating  or  filling  the  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  GrSve  near  Mielen. 

Named  after  Delesse,  of  Paris. 

460.  RIPIDOIjITB.  Chlorite  pt.  early  atuh&n  (for  Syn.,  see  p.  501).  Hexagonal  Chlorite  pt 
Bipidolith  (fr.  Achmatovsk,  Schwarzenstein)  v.  Kdb.^  J.  pr.  Ch.,  xvi  1839.  ?Tabergitpt 
dinodilore  (fV.  Westchester)  W.  P.  Blake,  Am.  J.  ScL,  IL  xii.  339,  1851.  Elinochlor  Germ. 
Kotschubeit  (fr.  a  Ural)  Kokscharof,  Bull  Ac.  St  Pet,  v.  369,  1861. 

MonocHnic.  0^=62°  51'=  (9  A  U,  I A  7=125°  37',  O  A  44=108°  14' ; 
a:h: 0=1*47756  : 1 : 1-73195.  pbserved planes :  0 ;  vertical, /, i-i, i-l, i-t ; 
clinodomes,  34,  44 ;  hemidomes,  f^',  1-i,  f-i,  4-i,  -4-i ;  hemioctahedral,  f , 
},  1,  -2,  -6 ;  #-d,  2-4,  -6-4,  KokBcharof. 

O  A  7=113°  67'  O  A  f ,  adj.,=118°  32'  7  A  i-4=150°  10' 

(?  A  1,  adj.,=102  7  0  A  f  4=116  45  44  A  4-i,  ov.  i4,=143  33 

O  A  -4-i=125  7  Oa  S4=90  i-l  A  i-4=147  li 

O  A  l-i,back,=103  65  1  A  1=121  28  i-4  A  i-4=114  3 

O  A  f^=93  18  7a  1=143  57  (9  A  i-4=104  23 

Cleavage:    0  eminent;   crystals  often  tabular,  also  oblong;   frequently 
rhombohedral  in  aspect,  as  in  f.  424,  the  plane  angles  of  the  base  60°  or 
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lytt",  Twinit :  composition-face  f,  milking  stellate  groape,  as  in  f.  490 
<IU)i  vtH7  wmimun  ;  0Af=S9°  43' to  90°,  and  these  twins  therefore  having 
mdihII  y>r  mi  reentering  angles  on  the  face  of  cleav^e.  Crystals  often  groapeo 
111  niaullmi.     Muusive  coarse  scaly  granular  to  fine  granular  and  earthy. 


II.  =  2— 2-5.  G.=2-65— 2-78  ;  2-774,  fr.  Achmatovsk,  G.  Rose;  2-672, 
il».,  MariEnac;  2-603,  ib.,  Hermann;  2-673,  fr.  Ala,  Marignac;  2-714,  fr. 
Texas,  Blake;  2-71,  fr.  "WiUimantic,  Burton.  Lustre  of  clesvage-face 
somewhat  pearly.  Color  deep  fp-ass-greeu  to  olive-green ;  also  rose-red. 
Oil^n  strongly  dichroic,  being  aometimea  brownish  or  hyacinth-red  trans- 
verse to  the  vertical  axis,  by  tmnsmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10°  to  86°;  bisectrix  acute  positive,  inclined  12°  to 
16°  to  the  normal  to  0;  plane  in  a  direction  either  parallel  (f.  422),  or 
at  right  angles  ^f.  423)  to  two  sides  of  the  hexagonal  base,  the  lines  in  f. 
422,  423,  and  uie  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 


Rlcd;  (1>)  inaaniTe.  3.  JfotocAubeife ;  nwe-red.  3.  Exfitliating,  machWte yeimicnUte.  DeMloiteani 
faiiDd  the  optiu-azial  angle  in  the  minenkl  trom  Texas  1S°  — Sa°  (a  dyatal  harSng  ■  hezagDDal  dD' 
c1ou!i  of  kamraererite) ;  otiiert  troto  PenQSj'lvaiiU  70°  .^86° :  IVom  AdimatorakanilATeDtlal,  Nor- 
waJ,il<°-^2°■.  fr.  Zermatt,  46°  ;  (V.  Zillerthal,  4B°-50°  ;  ft.  PfUndore,  48°-64° ;  fr-StGothard, 
ib';  tr.  CttValaire,  OeptofVar,  26°,  *4%72°;  fr.  Pfltseh,  Tyrol,  lS°-88°;  fr.Ala,  15'-*a";  fr. 
Traverselia,  t£°— 14° :  fr.  Taberg  (tabergite),  bluish  to  green,  iu°— 8?t°.  IaaFeDiia;ivani»jjal« 
ha  roiuil  es'  at  20'  to  100°  C.;  69°  at  ieo°  C.j  12°  at  130°  a ;  131*  at  190°  a ;  TS°atlOS°0 
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Ooalce  found  the  ugle  Tor  plates  ft.  Texas  61'— 84°,  with  &b  inoUiiBtion  cf  the  bUecbrlz  13}'  to 
Hi'. 

Oomp^-0.  ratio  for  ^  9,  Si,  fi=S:3:B:4;  oorrespondinKtaS  lilg,  %!,  b  Si,4fi=3ilica3S-e, 
■lamina  ISH,  magneBia  SSO,  nraCer  129  =  100.  AnaljBei  :  1,  2,  W.  J,  Oniw  (Am.  J.  ScL,  IL  xiiL 
223);  3,  V.  Kobell  (GeL  An*.  Miinchen,  Ap.  10,  1864);  4,  Tarrentrapp  (Pogg^  ilviil  180);  iJ-T, 
V.  Kobell  (J.  pr.  Cb.,  xtL  4TD);  S,  Briiel  (Pngg.,  xlviii.);  9,  Deleaoe  (Ann.  Oh.  Phj&,  III.  iz. 
'J96};  10,  It,  Uarignac  (Ann.  0h.Fb78.,  IIL  z.  430);  11,  Hermann  (J.  pr.  Oh.,  xL  I3Ji  13.  B  S 
Burton  (prir.  ccmtrib.) : 

424-Natiiral  liu. 


1.  ChMter  Co.,  Pa. 


'WMhdiester,  Pa. 

3t        Si       &      Pe     te       Ag        tl 

:1'34     17-47     169    SSB     — ■    3344     13  60=100-39  Craw. 


..       u 

31-78 

21-71 



33-64     12 

«O=iO0-73Oraw. 

Bavaria 

8349 

ia-37 

OSB 

2-30 

4-2S 

32-94     11 

no=  100-40  EobeU. 

SU-38 

16-97 

4-87 

33-97      12 

31-25 

18  7! 

6-10 

32  08     12 

63-99-78  KobelL 

31-14 

17-14 

3-86 

34-40      12 

20,  inaol.  0-86  =  100-11  Kob. 

32-«8 

1457 

6-97 

33-11      12 

10,  inaol.  l-(i2=99-73  Kobell 

Zillerthal 

81-47 

IS-67 

S-97 

32'BS     12 

12=99-11  BriieL 

Pyreneea 

sa-i 

18B 

0-6 

36-7       12 

1=100  Delesae. 

Ala 

301H 

1911 

4-81 

33-lS     IS 

62  =  99-60  Uaiignaa 

SlatoaBt 

30-27 

19-89 

4-42 

S3-13      13 

64=100-26  Uangoaa 

"       wWte 

30-80 

17-37 

1-S7 

37-07      12 

31-86 

IS-BO 

— . 

4-77 

— 

34-80     12 

73,  C>t-30=99'7t  Burton. 

Bommolaberg  foiiDd  4*55  ^e  in  tbe  mioeral  fhim  Achmatovak.    lasnat  9,  0.=2-616;  10, 0-.= 
3'e7»;  ll,0.  =  2-67i';  1-.;,  G.=3-603.    Fearse  rounil  the  greeo  chlorite  of  Tezaa  lo  oont*in  (An 
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J.  Sol,  n  xrzTil  222)  Si  28*62,  Si  18-37,  <5r  1-97,  ^i  0*37,  fe  3-73,  ftg  32*13,  Oa  1*45,  ft  14*03 
= ]  00*66 ;  and  on  tho  ground  of  the  low  silica  makes  it  a  new  species,  and  names  it  ffrasUief  fixn 
YpavTtfj  grass.    The  mineral  was  probably  the  troe  ripidolite  of  Texas,  perhaps  impure. 

Pyr^  eta — ^Yields  water.  B.B.  in  the  platinum  forceps  whitens  and  fhses  with  cUfficaltj  on 
the  edges  to  a  grayish-black  glass.  With  borax,  a  dear  g^ss  colored  bj  iron,  and  aometimei 
chromium.  In  sulphuric  add  wholly  decomposed.  The  yariety  firom  Willimantic^  Ct,  exfoliates  la 
worm-like  forms,  like  vermiculite. 

Obs^-Occurs  m  connection  with  chloritic  and  taloose  rodcs  or  sdiist^  and  serpentine.  Found 
at  Achmatovsk  and  other  foreign  localities  mentioned  above ;  red  {koisehubeUe)  in  the  district  of 
Ufaleisk,  Southern  Ural;  at  Ala,  Piedmont,  with  prochlorite;  at  Zermatt,  with  brown  garnet;  at 
Markt  Leugast  in  Bavaria ;  Marienberg,  Saxony. 

In  the  U.  States,  in  large  ciystals  and  plates  at  Westdiester,  in  serpentine,  and  UnionTille, 
Pa,  (f.  424);  at  Texas,  with  chromite,  and  intimately  associated,  and  sometimes  compounded, 
with  red  and  green  penninite. 

On  cryst.  see  Kokscharo^  Hin.  RussL,  ii  7  (abstract  in  Am.  J.  ScL,  XL  xix.  176);  Desdoi- 
seaux,  Min.,  L  412;  Hessenberg,  Min.  Not.,  Na  vii  28;  J.  P.  Cooke,  Aul  J.  ScL,  XL  zliv.  203. 
from  whom  figs.  420-423  are  taken. 

Named  r^pidoliie  from  pcvK,  a/caif  in  allusion  to  a  common  mode  of  grouping  of  the  ciTBtalB; 
and  dinochloref  from  the  indined  monodinic  form  of  crystallization  ascertained  by  Blake's  optica] 
investigation.  It  has  since  been  found,  and  first  through  examinations  by  Kokscharo^  that  the 
chlorite  of  Achmatovsk,  and  also  that  of  Schwarzenstein  and  Ala,  the  three  upon  which  vod 
Kobell  based  his  description  of  ripidolite,  are  also  monocUnie,  and  identical  with  dinodilore. 
mpidolUe  has  nevertheless  been,  to  some  extent,  set  aside  for  clinochlore^  because  of  the  oonfusicn 
in  the  sdence  coonected  with  that  name  (see  p.  602);  but  the  latter  name  is  very  objectionable, 
since  there  is  now  a  second  monodinic  chlorite  known  (p.  504).  The  former  name  is  a  register  of 
von  Kobell's  important  chemical  discovery  that  the  old  chlorite  mduded  two  distinct  species 
(p.  5u2),  and  ought  to  be  retained. 

Talo-Geloritb  07  Tbavebsella  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
presents,  according  to  Desdoizeaux,  the  optical  characters  of  dinochlore.  The  plates  are  twins, 
consisting  of  six  triangular  sections;  at  centre  they  are  translucent  and  bladrish-green,  and  have 
a  negative  bisectrix,  and  exteriorly  clear  green  and  transparent,  with  a  positive  bisectrix.  Marig* 
nac  regards  it  as  between  talc  and  chlorite.    He  obtained  (Ann.  Oh.  Phys.,  IIL  xiv.  60,  1846)* 


Si 

£1 

»e 

flg 

a 

1. 

38-45 

11*75 

12-82 

28-19 

8-49=99-7a 

2. 

89-81 

12*56 

11*10 

28*41 

7-79=99-67. 

3. 

41-34 

11-42 

10-09 

29-67 

7-66=100*18. 

.  Corresponds  nearly  with  the  0.  ratio  8:1:4:3,  and  therefore  the  general  formula  (&*,  S)* 
Si'+aq,  or  that  of  pyrosderile.  But  it  is  possibly  ripidolite  impure  from  mixture  with  talc^ 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Traversella,  Piedmont, 
with  magnetite  and  ripidolite. 

At  Traversella  there  is  still  another  tak^hlorite,  soft  and  of  a  silvery-white  lustre,  having  a 
single  optical  axis,  or  two  very  slightly  divergent ;  the  hexagonal  plates  are  opaque  at  centre  and 
transparent  toward  the  borders.  It  affords  mudi  water  in  a  matrass,  and  fuses  with  d^oulty 
on  the  edges  to  a  white  enamel  ^ 

461.  ZJUU OUTBNBBROITE.    Leuchtenbergit  KoTrummif  Yerh.  Min.  St.  Pet.,  1842,  64 
Chlorite  blanche  de  Maul^n  DeUsse,  Ann.  Ch.  Phys.,  IIL  ix.  396,  1843. 

Hexagonal.     In  hexagonal  plates  or  crystals.    Cleavage  :  basal  eminent. 

H.=2-5.  G.=:2-61— 2-71 ;  2-61— 2-64,  v.  Leuchtenberg ;  2-64— 2-65, 
Kokscharof.  Lustre  of  cleavage  surface  pearly.  Colorless,  white,  yellow- 
ish-white, greenish-white ;  often  opaque  externally  (from  alteration)  and 
colorless  within.  Translucent  in  thin  laminse  when  unaltered.  Thin 
laminffi  flexible,  very  slightly  elastic.     Optically  unaxial ;  Haid.,  DescL 

Oomp.— O.  ratio  for  ft,  S,  Si,  ^=4i  :  8  :  5  :  3i :  ()  ftg'+l  &)  Si+li  £[=Si]loa  30-4,  alumina 
20-9,  magnesia  36*6,  water  12*2=100.  It  is  a  prochlorite  with  the  prAoxyd  base  almost  wholly 
magnesia.  Analyses:  1,  Hermann  (J.  pr.  Ql,  xL  18);  2,  t.  Leuchtenberg  (BulL  Ao.  St  Plot,  i£ 
188);  8,  Delesae(Lc.): 
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SI        XI        S>e       &g      Ca       a 

1    SUtouSt  33-3G     18'00       i-3T     3239      I3'a0=e9-&1  Hentuim. 

1         "               (i)30-*a     19-74fel-89     34-62    0-11     12-71=9B-08  Leoditanberg, 
3,  MboUoq  S2-1       IS'5        0-6      36'7       l-2-l  =  100  Deleue. 

Ton  LeachteDberg'B  analj^is  iras  made  on  nnaltared  mBtorial,  separated  with  great  uus,  evei 
mlcRMOopic,  troia  imptiritiea.  It  givei)  the  0.  ratio  Tor  B,  B,  Si,  fi=  18-83:  S-86:  IB-Sl:  11-3! ; 
and  Hemuum'B,  13-92:  IO-«8:  17*36:  Il'll.  The  "white  chlorite"  at  Hauleon  appeaiatobc 
identical  with  leuchtenbei^te, 

Pyr^  eto.— Id  the  closed  tube  jielda  -water.  B3.  exToIiates  and  fUsea  with  difficulty  on  the 
thin  edgeB,  becoming  white  and  opaque. 

Oba — Found  in  the  Schischimak  Mts,,  near  Slatoust,  pert]]r  In  large  nyatals,  and  perllj  qolte 
■mall,  imbedded  In  steatite.  The  ciystals  are  moatij  omque  and  altered  eztemall;,  and  contain 
in  tbie  outer  part  tmm  9-30  to  10-70  p.  a  of  water.  The  minGral  containa  minute  ganeta  and 
acme  ottier  ci7Btala  aa  impunties. 

Named  aftor  Duke  N.  t.  I«uchteDberg, 

462.  PROOHLOSmi.  Mica  pt.,  Telgaten  pLT,  Ifipia  colubrinnB  lajoiellonu  (Ilr.  Salbeig), 
Wall^  Min.,  130,  1747.  Talgsten  pt,  Speckaten  pt.,  CrontL,  Min.,  89,  17G8.  Chlorit  pt  (fr.  St 
Gothard,  Tolfa,  Altenberg)  Wem.,  Bergm.  J.,  L  376  and  B»l,  1789.  BUttriger  Ohlorit  (ft.  St 
Ootbard)  Wem.,  1800,  Ludwig  Uin,  I  118,  1803.  Chlorite  v.  Sobetl,  J.  pr.  Ch.,  zvL  IBSS. 
Hexagonal  OUorite.  KpidoUte  G.  Rok,  and  ihu  Min.,  latt  edit,  Lophoit,  Ogkoit,  BreWt^ 
Handb^  L  S81,  383,  1811.  Helmlnthe  0.  0.  Voieer,  Entw.  Uin.,  142,  1864.  Oreageaite  (ft. 
Dalanie)  HMnger,  Sockow's  Era.  u.  Qesteiidager  schwed.  Qeb,  60,  ie31=BtrsUige  GrUnels- 
enerde  v.  Dalanie.    n^Klhlorite  Dana,  km.  J.  6cL,  IL  xUr.  2CS,  1661. 

Kexaeonal  "i     Cleavage :  basal,  eminent.     CryatalB  often  implanted  bj 
their  ei<^,  and  in  divergent  groiips,  fan-ehaped,  or 
Bpheroidal.    Also  in  large  folia,    ilaeaive  granular.  *"* 

H.=l— 2.  G.  —  2-78-2-96.  Translucent  to 
opaque ;  transparent  only  in. very  thin  folia.  Ln&- 
tre  of  cleavage  surface  feebly  pearly.  C3olor  green, 
grass-green,  olive-green,  blackish-green;  acroes  the 
axis  by  transmittSi  light  sometimee  red.  Streak 
uncolored  or  greenish.  LaminEc  flexible,  not  elas- 
tic.     Double   refraction  very  weak ;  one  optical 

negative  axis  (Danphiny) ;  or  two  very  slightly  diverging,  apparently  nor^ 
inal  to  plane  of  cleavage. 

Oomp.— 0.  ratio  For  A,  K,  Si,  fl=13  :9  :  14:  Si;  for  baaes  and  silica  3:2;  (t(lifg,^e)'-t- 
>7'tl)3i-H}fi=,  it  Ag  ■.Pe=\:  I,  Slica  2G-S,  alutmna  19-7,  protoiyd  of  iron  37-B,  maguosia 
l-s-3,  water  10-l  =  lOu.  Analjaea:  1,  Vartentrapp;  2,  Rammelsberg  (Min.  Ch.,  688);  8,  4,  v. 
Kobell  (J.  pr.  Ch.,  xvi.) ;  C,  Tschermak  (Ber.  Ak.  Wien,  lilL  26) ;  6,  r.  KobeU  (L  c) ;  7,  8,  Usrignac 
^Aqd.  Oh.  FhfB.,  IILziT.  69);  9,  Hermann;  10,  J.  L.  Smith  (Am.  J.  ScL,  11.  iL  66);  11,  Genth 
(Am.  J.  Sd.,  II.  zzrili.  260);  12,  Ilisinger  (Suckow,  Era.  u.  QeHtein]ageTscbwed.Geb.,  1831,  60); 
~"  ~  '      B(Eii]manD'aIArobolE,  186^  37S): 


Si       Xl 

fe 

An    fig     fi 

1.  SLOoUiard 

26-3S  I8-S6 

38-79 

3.       " 

116-12  £2-26 

23-119 

8.  Zinerthal 

2661  31-81 

16-00 

32-83   13-00=98-16  KobelL 

4.         " 

37 '32  30-69 

1623 

0-47  24-89  ri-00  =  !OO  00  KobelL 

6. 

38-3      19-a 

la-i 

24-4     12-4,  Oa  l-0  =  99-0  Tschermak. 

8.  Kauris 

28-Oa  18'4T 

26-87 

0-82  14-69   1 11-46,  gangue  3-24=99-40  Zoljell 

7.  Danphiny 

26-88   17-62 

29-76 

13-84   11-33=99-33  Marignao. 

8.        "       St  Ghriatophe  27-14  iS-19 

24T8 

16-78  1160=99'37  Marignao. 

9.  Hiaak 

26-60  23-31 

Pe5-oo 

30-86  13-43,  undec.  2-J6=93-46  Herat 

27-20  IStiS 

2821 

17'64  10-61=97-28  Smith. 
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Si        Si       te       An     li[g       fi 

11.  Steele's  IL,  K.  O  24*90    21*77     24-21    1*16     12*78    10*59,  Fe  4*60=100  Gentii. 

12.  OrengesUe  27*81     14-81     25*63    2*18     14'81     12*55=96^9  Hinnger. 

13.  Dannemon  27*89    14*30    21*21     5*48     14*42     10*30,  9e  5*96,  Ca  0*48,  iSTa  0*23^ 

&  0-17=100*84  Erdmann 

AnalyseB  3,  4,  aie  of  Che  fopAotteof  Breiihaiipt;  J?  A  0=106*  14'— 105*  25';  G.=2-78— 2*89 
Analysee  1  and  6  are  of  his  ogeoUe, 

The  hekninihe  of  Yolger  occon  in  slender  vermifonn  oystallications  like  fig.  425  (whence  the 
naaneX  tranarenely  foliated,  penetrating  qnaits  and  f^^dspar.  The  figare  is  from  a  Kew  Hamp- 
shire specimen  described  bj  0.  P.  Hubbard,  and  may  be  one  of  the  o£er  species  of  chlorite. 

A  dttrk  green  mfaiersl  from  the  Pfltschthal,  aooompanyingCElladier's  margarite,  afforded  Hetsei 
(Ramm.  Hin.  Gh.,  845,  Z&  Nat  Ver.  Halle,  y.  3*>l)  ft  28-04|  £l  28*19,  Fe  25*7,  ftg  15*6:^,  Ca  l*48| 
tL  2-30,  F  0-98=97*32.    It  is  stated  to  be  infusible. 

Pjfr.,  etc — Same  as  for  ripidolite. 

Obs.— Like  other  chlorites  in  modes  of  occorrence.  Sometimes  in  implanted  crystals,  as  at  St 
Gothard,  envelopiDg  often  adularia,  etc ;  at  Greiner  in  the  Sllerthal,  Tyrol ;  Bauris  in  Sals- 
burg;  TrayerseUa  in  Piedmont;  at  Mtn.  Sept  Lacs  in  Danphiny  (anal.  7);  in  Styria;  Bohemia. 
Also  massiye  in  Cornwall,  in  tin  veins  (where  it  is  called  peach) ;  at  Arendal  in  Norway ;  Salberg 
and  Dannemon,  Sweden;  Doguacska,  Hungary;  also  as  peeudomorphs,  at  Bergmannsgrun, 
Saxony,  after  garnet,  and  ai  Greiner,  Tyrol,  after  hornblende. 

Qfwgeaiis  from  Grangesberg  in  Dalecarlia,  Sweden  (anaL  12),  occurs  partly  in  hexagonal  OTBtalli- 
sations,  more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (Larobok  Min., 
1858,  374),  from  the  alteration  of  pyroxene.  Erdmann  spells  the  name  GrangesUe,  Specific 
a^ravity  3*1;  oolor  dark  green.  Reported  also  from  FIschbachthal,  as  altered  augite,  la  mela- 
phyre. 

Named  from  y>«>>«^s  ifr^^^ 

Werner*8  spedes  chlorite  was  shown  to  include  more  than  one  species  by  von  KoLell  in  1838, 
and  the  name  chlorite  was  thereupon  given  by  him  to  the  St  Gothard  and  other  chlorites  having 
26  to  27  p.  a  sikoa,  and  tipidoUle  to  that  of  Schwarzenstein  aiid  Achmatovsk  having  30  to  33 
p.  c.  of  silica. 

lu  1889,  G.  Bose  reversed  the  names  of  v.  KobeU(see  paper  on  chlorite  by  Yarrentrapp,  Pogg., 
xlviil  19X,  1839)  on  the  ground  that  v.  Kobell's  ripidolite  was  not  so  characteristically  fan-shaped 
in  aggregation  as  the  other  species.  But  the  change  was  tmfortunato,  as  both  species  are  now 
known  to  differ  but  little  in  this  respect,  and  it  has  resulted  in  much  confusion  in  ihe  science. 
Moreover,  it  violated  an  older  daim  of  priority;  for  Werner's  btattnger  CIdorit  (or  Ctdoritea  lamd^ 
losus),  the  first  crystalliaed  chlorite  recognized  by  him  (in  1800  or  earlier,  Ludwig's  Min.,  L  118, 
1803),  was  the  hexagonal  chlorite  of  St  Gothard,  and  this  should  therefore,  in  the  division,  have 
retained  the  name  chlorite. 

As  the  term  chlorite  has  become  the  designation  of  a  famfly  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochlorite,  from 
rpd,  be/ore,  and  chtorttej  in  allusion  to  ite  being  the  eariiest  oystallized  kind  recognised. 

« 

The  following  are  chlorite-like  minerals  of  doubtAil  nature : 

453.  A  CHLOBiTE-iina  mineral  from  Webster,  If.  d,  in  crystala,  micaceous  in  struoture,  of  a 
dark  bluish  to  browniah-green  oolor,  afforded  Genth  (Am.  J.  ScL,  IL  xxxiii  200) : 

Si  Si  €r         l^e  fTi  1kg  Ca  &  & 

3146         13-08        4*16        4*88        0-16        43*10        0*17         0*06         3-29=100-35). 

The  ratio  between  the  oxygen  of  the  bases  and  silica  is  about  3:2.  It  is  remarkable  for  the 
small  amount  of  water  and  iron,  and  the  large  proportion  of  magnesia ;  a  constitution  which  may 
have  an  explanation  in  ite  being  a  mixture  of  takand  chlorite.  It  is  associated  with  a  talc  whi<£ 
Gtenth  found  to  be  nearly  anhydrous  (p.  453)^ 

454.  APHBcnDmra  Sandberger  (Ueb.  OeoL  Nassau,  97, 1 847).  A  soft  ferruginous  chlorite,  of  a 
dark  olive-green  color,  scaly  massive  in  structure ;  the  scales  minute,  transparent,  and  hexagonal, 
and  having  G.=2-8  and  H.=rl ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Gelegenheit  mine.  A 
similar  mineral,  but  more  magnesias,  has  been,  found  in  gnoss  at  Guistberg  in  Wermland;  in 
hematite  at  Bonacheuer  near  Mutterahaasen,  Duchy  of  Nassau,  having  G.=2-vi91 ;  atBalduinsteia 
on  the  Lahr;  and  in  mica  schist  with  hematite  at  several  places  in  Upper  Styria,  consisting  of 
microsoopio  acakss  of  a  ctoar  green  color.  Analyses:  1,  Sandberger  (loc.  cit);  2,  J.  ^  *~ 
(J.  pr.  Oh.,  faoExiv.  480);  3,  Erlenmoyer  (Jahresb.,  1860,  778);  ^  v.  Hauer : 
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i.  Weilburg  26*45  21*25    44*24      l*Oe  7'74=100'74  Sandberger. 

2.  Ghiifltbeig  25*0  20*6      32'0  14'3  7*6=99*5  Igelstrom. 

3.  Boaaeheuer  25*72  20*69  4*01  27*79  11*70  1 005=: 99*96  Erlenmeyer. 

4.  Styria  2608  2027    32*91  10*00  10*06=99*32  Hauer. 

AnaL  1  corresponds  nearly  to  ^e'  Si+&  Si+2  H.  The  others  have  part  of  the  iroo 
replaced  by  maguesla,  and  approach  ordinary  prochlorite. 

455.  Metachlositb  List  (ZS.  O.,  It.  684,  1 852).  Foliated  cdumnar,  like  chlorite,  yitreoua  to 
pearly  in  lustre,  dull  leek-green  color.    H.=2*5.    Composition  according  to  K.  List  Q.  c) : 

Si  &  te  %         Oa  &  ^a  1ft 

23*77        16-43        40*36        3*10        0*74        1*37        008        13*75=99*60. 

Whence  the  oxygen  ratio  for  ft,  fi,  Si,  d,  is  very  nearly  4| :  8  :  5  :  5,  which  gives  for  the  oxy- 
gen of  the  bases  and  silk»  the  ratio  7^  :  5=3  :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinizes  in  the  cold  with  muriatic  acid.  Forma 
Rmall  veins  in  a  green  rock  at  Buchenberg  near  Glbingerode,  in  the  Harz. 

Balumobitb.  "Baltimorite,"  so  called  fh)m  Baltimore,  afforded  v.  Hauer  (Jahrb.  0.  Reichs., 
1863)  Si  2715,  ^  18*54,  Oa  15  08,  Mg  26*00,  ^  13*28=100.  Hermann  found  m  **Baltimorite  " 
of  a  bluish  color,  Si  33  26,  il  7*23,  ^r  4  34,  Fe  2-89,  Ag  38*56,  fl  12*44,  C  1*80.  Thomson,  who 
faistituted  the  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).  It  is  a 
good  example  of  the  indetinite  mixtures  that  exist  among  the  serpentine  and  allied  mineraln,  and 
of  the  uncertainty  as  to  the  value  of  a  species  that  is  ^sed  on  only  one  or  t^o  analyses  of  the 
specimens  of  a  region,  and  especially  on  specimens  received  from  ordhiary  collectors. 

Pbasilitb  r.  Tko/nson  (Phil.  Mag.,  III.  xvii.  416,  1840).  A  leek-green  fibrous  mineral,  soft  as 
Venetian  talc,  fh>m  Kilpatrick  Hills,  the  fibres  loosely  cohering,  with  G.=2*:^l  1.  Stated  to  con- 
sist of  silica,  magnesia,  sesquioxyd  of  iron  and  alumina,  with  probably  soda,  and  18  p.  c  of  water. 
Analysis  not  given.    Probably  a  chlorite  of  some  kind. 

455A  DUMASITE  Deksae  (Dufr.  Min.,  iii.  790,  1847,  iiL  286,  1859).  A  chlorite  lining  cavities 
or  fissures  in  certain  melaphyres  in  the  Yosges;  color  green;  soft)  and  somewhat  resembling 
ripidolite. 

466.  CRON8TBDTITE.    Gronstedtit  Sieinmarm,  Schw.  J.,  xxxil  69,  1821.    Chloromelan 

BreWL,  Char.,  33,  184,  1823. 

Rhombohedral.     Occurs  in  hexagonal  prisms,  tapering  toward  the  sum- 
mit, or  adhering  laterally,  and  vertically  striated ;  also  in  fibrous  diverging 
f roups,  cylindroidal  and  reniform ;    also  amorphous.     Cleavage :   basal, 
ighly  perfect. 

H.=3*5.  G.=3"348.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Streak  dark  olive-green.  Opaque.  Not  brittle.  Thin 
laminsB  elastic.  • 

Oomp.— 0.  ratio  for  R,  fi.  Si,  fi=3  :  3  :  4  :  3;  whence  (i  (te,  An)'-hi  Fe)  Si+}  fi,  from 
Damour'e  analysis.  Analyses:  1,  Steinmann  (1.  c.);  lA,  same,  as  corrected  by  v.  KobeU,  after 
a  determination  of  the  degree  of  oxydation  of  the  iron  (Schw.  J.,  hdL  196);  2,  second  anal,  of 
Steinmann,  altered  to  correspond  with  the  9e  in  Damour's  anal  (Am.  J.  ScL,  11.  xxxl  359) ;  3, 
Damour  (Ann.  Ch.  Phys.,  llL  Iviii.  99) : 

^i  Fe         j^e        An      %         fi 

1.  Przibram       22-452     58*852    5078    2*885    10*700= 99*968  Steinmann. 

lA       "  22-452    85-860    27-112    5*078    2'885     10-700=1 08-677  Steinmann,  altered. 

2.  "  22-83      29*08      81-44      3-4H      3*25       10*70=100*78  Steinmann.  altered. 
8.           '*  21-89      2908      83-52       1*01      4>02        9*76=98*78  Damour.    G.=2-35. 

Pyr.,  etc. — KB,  froths  and  fuses  on  the  edges,  yielding  in  RF.  a  magnetic  gray  or  black 
globule.  With  borax  gives  reactions  for  iron  and  manganese.  Qelatinizes  in  concentrated 
morlalic  acid. 

Obs. — Accompanies  limouite  and  caldte  in  veins  containing  sOver  ores  at  Przibram  in  Bohemia 
Occurs  also  at  Wheal  Maudlin  in  Ck)mwaU,  \n  diverging  groups. 

Named  after  the  Swedish  mineralogist  and  chemist,  A  Fr.  Cronstedt 
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466A.  S1DEBO6OHISOLITB  Wemekink  (Pogg.,  I  887,  1824).  Probably  cronstedtite.  Bhomboh* 
dra],  affording  the  planes  0^  I,  I;  oiystala  minute  and  often  hemispherically  grouped ;  deavagei 
basal,  perfect;  also  massive.  H.=2*5;  G.=3 — 8*4.  Lustre  splendent;  color  pare  yelvet-black 
when  CTTstallizedi  dark  greenish-gray ;  streak  leek-green,  greenish-gray ;  opaque. 

Formula :  !ll^e*  Si+  li  H,  Wemekink,  from  an  analysis  of  only  three  grains  of  the  mineral  (L  a) 

81  16-8  3tl  4-1  te  ¥e  76-6  fi  7-3= 1(3-2. 

B.B.  easily  Aisible,  according  to  Wemekink  (infusible,  Berzelius) ;  gelatinizes  In  muriatic  acid 
Lt  occurs  in  cavities  in  pyrrhotite  and  siderite,  at  Oonghonas  do  Campo^  BraziL 

457.  OORnNDOPHIUTB.  S?u^pard(ip,  N.  Oar.X  Am.  J.  Sd,  IL  xiL  211,  1851 ;  (fr.  Oheiter, 
Mass.)  id,,  lb.,  xL  112,  1866.  Glinochlore  (fir.  Chester)  J,  F.  Cooke,  Am.  J.  Sd,  H.  zliv.  206, 
1867. 

Monoclinic,  Descl.  Form  double  hexagonal  pyramids.  Cleavage  emi- 
nent, as  in  clinochlore.  Twins  common,  like  those  of  clinochlore  [p.  498, 
f.  421). 

H.=2'5.  G.=2'90,  fr.  Chester,  Brush.  Lustre  of  cleavage  surface  some- 
what pearly.  Color  olive-green,  leek-green,  ei'ayish-green.  Transparent  to 
nearly  opaque.  Laminse  flexible,  somewhat  elastic.  Optically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  73^^** ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var. — Bescloizeauz  found  the  optio-axial  angle  in  a  plate  from  Chester,  Mass.  (letter  to  the 
author  of  Jan.  1866),  65**,  with  an  increase  of  3  in  the  angle  on  heating  to  200"  C,  a  character 
which,  he  observes,  distinguishes  this  mineral  and  ripidolite  from  peuninite.  Cooke  found  (L  a) 
for  the  same,  from  different  plates,  the  angles  82°,  46",  71^"*,  73^°.  The  plane  of  the  axes  per^ 
pendicular  to  two  sides  of  the  hexagon. 

Oomp.— 0.  ratio  for  ]Ct,  fi,  ^i,  £[,  fr.  Pisani,  1  :  1  :  1  :  f ,  and  between  bases  and  silica  2:1; 
whence  (i  Ift'+i  ^l)*  §i*+5  £[.  Analjses:  1,  Pisani  (Am.  J.  Sd,  IL  zll  894);  2,  J.  L.  Smith, 
"on  material  not  absolutely  pure"  (ib.,  xlii.  92): 

Si         £1         :^e        Ag         £[ 

1.  Chester,  Mass.        240        25-9        14'8        22-7        11-9,  fin.  Aa,  Li  <r.=99-8  PisanL 

2.  "  "  25-06      30-70      16*60      16  41       10  62=99-29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proc.  N.  H.  Soc,  Boston,  x.  321)  Si  22-50,  M 
23-50,  Fe  41*60,  Mg  1-80,  ^  11*00=100*30.  It  contained,  he  observes,  some  mixed  magnetite. 
But  it  is  further  evident  that  nearly  all  the  magnesia  was  left  unseparated  from  the  iron. 

Obs. — Occurs  with  corundum  or  emery ;  its  low  percentage  of  silica  accords  with  this  associa* 
tion.  The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  Asheviile,  N.  C, 
whence  the  name,  from  corundum,  and  ^lAuc,  friend.  The  above  description  is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  aud  small  crystals,  at  the  cmory  mine  of  Chester, 
Mass.,  which  Sliepard  has  referred  to  corundophilite ;  its  identity  with  the  Ajsheville  mineral  ia 
not  yet  ascertained.  Shepard  describes  the  latter  (1.  c.)  as  occurring  in  monoclinic  crystals,  with 
/A  /=12Q',  0  A  /=97°  80',  0  A  f.i=S8^  to  89"*;  sometimes  in  stellate  groups;  thin  lamina 
flexible ;  and  he  obtained  in  a  very  unsatisfactory  chemical  examination  of  0*146  grain,  fli  34*76, 
^1  8-55,  ^e  31*25,  £[  5*47,  with  a  loss  of  20  p.  a 

468.  OHLORTTOID.  Chloritspath  Fiedler,  Pogg.,  xxv.  329,  1832.  Chloritoid  O.  Roee,  Eelai 
Ural,  L  252,  1837.  Baiytophyllit  CRock,,  Grandr.,  570,  1889.  Masonite  (7.  7!  Jackaon,  Bep.  O. 
ofR.  Island,  88,  1840.    Sismondine  Delesee,  Ann.  Ch.  Phys.,  III.  ix.  385,  1843. 

Monoclinic,  or  triclinic.  /A  /'  about  100°;  0  (or  cleavage  surface)  on 
lateral  planes  93°— 95°,  Descl.  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliatea  massive;  folia  often 
curved  or  bent,  and  brittle :  also  in  thin  sc^es  or  small  plates  disseminated 
through  the  containing  rock 

H.=5*5— 6.  G.=3*5— 3*6  Color  dark  gray,  greenish-gray,  greenish- 
blafk.   grayish-black,   often   grass-green  in  very  thin  plates ;    strongly 
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dichroic  Streak  uncolored,  or  grayish,  or  very  slightly  greenish.  Lustre 
of  soiface  of  cleavage  somewhat  pearly.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 


Var. — 1.  The  original  chionMd  (or  chloritspath)  finom  Kosaoibrod,  near  Katharinenburg  in  the 
Ural,  is  in  large  earring  lamins  or  plates,  grajriah  to  blackish-green  in  color,  often  spotted  with 
yellow  from  mixture  with  limonite;  G.=3-66,  Fiedler,  8*567,  Breith. 

2.  The  Siamondine  or  St  ICaroel  mineral  is  black ;  but,  according  to  Desdoizeaux,  grass-green 
when  in  very  thin  lamin»  parallel  to  0,  pale  green  and  black  in  two  different  directions  at  right 
angles  to  this ;  it  has /a /=about  100  ,  0  A  7=93°;  bisectrix  negative ;  G. =8*565,- Delesse. 

8.  MaaonUe,  from  Natic,  K.  I.,  is  in  very  broad  plates  of  a  dark  grayish-green  color,  but  bluish- 
green  in  very  thin  ]amin»  parallel  to  0,  and  grayish-green  at  right  angles  to  this;  6. =3*529, 
Kenngott ;  OaI,  plane  of  deavage,  =95°,  DescL  It  is  evidently  impure,  and  this  must  have 
been  especially  true  of  the  material  analyzed  by  Jadcson  (anaL  12).  * 

The  Canada  mineral  is  in  small  plates,  one-fourth  in.  ?ride  and  half  this  thick,  disseminated 
through  a  sdiist  (like  phylliteX  and  also  in  nodules  of  radiated  structure,  half  an  inch  through: 
G.=3-513,  Hunt  That  of  Oumuch-Dagh  resembles  siamondine,  is  dark  green  in  thick  folia  and 
grass-green  in  very  thin:  G.=8*52,  Smith. 

Oomp.— 0.  ratio  for  8,  fi,  Si,  d=  I  :  8  :  2  :  1,  for  most  analyses ;  whence  the  formula  {i  {te, 
iSg)* + i  ^\)*  9i' + 8  ^=Silica  24*0,  alumina  40*5,  protoxyd  of  iron  2B%  water  7*1.  The  Bregratten 
mineral  contains  one-tliird  less  water  (2 1^). 

Analyses:  1,  Bonsdorff  (G.  Rose,  Beis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Ch.,  IviiL  40) ;  3,  Her^ 
mann  (ib.,  liii.  18);  4»  5,  0.  L.  Erdmann  (ib,  iv.  127,  vi  8u);  6,  Gerathewolil  (ib.,  xxxiv.  454); 
7,  V.  EobeU  (GeL  Anz.  Miinchen,  Apr.,  1854);  8,  Delesse  (Ann.  Ch.  Phys.,  III.  ix.  885);  9,  Kobell 
(J.  pr.  Ch.,  Iviii  89);  10,  J.  L.  Smith  (Am.  J.  Scu,  IL  xL  64) ; .  11,  J.  D.  Whitney  (Proc.  N.  H.  Soc, 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Bep.  G.  B.  I.,  88,  1840);  13,  T.  &  Hunt  (Am.  J.  Sd.,  IL 
xxxi.  442): 

6*95,  ftn  0*80= 101 -64  Bonsd. 
6*84=100*98  KobelL 
6'38=99'97  Hermann. 

=99*99  Erdmann. 

— =loO  Erdmann. 

=99-86  GerathewohL 

6*50=100*40  KobelL 
7-6,  ti  (r.=98*7  Delesse. 
7-80,  undec.  0  5=98*75  K. 
7-08=98*56  Smith. 
500=99*28  Whitney. 
4-00,Mn6-00=u9-S7  Jackson. 
6-10,  Mn  0-93=101*0l  Hunt 

Erdmann,  who  made  the  earliest  analysis,  and  also  Gerathewohl  (who  made  his  examimation  on 
the  same  specimen,  and  under  Erdmann's  direction),  obtained  no  water,  and  Hermann  observes 
that  the  specimen  had  probably  been  calcined,  as  it  is  the  custom  to  bum  the  emery  rock  at  the 
locality  in  the  Urals. 

A  green  ohlorite-like  mineral,  in  fine  scales,  occurring  in  a  quartz  geode  in  the  Spirifer  sand- 
stone in  the  vicinity  of  Ems,  in  Nassau,  afforded  Herget  (Jahresb.,  1863,  820): 

Si  22*26        Si  31*76        f^e  86*97        £[  8-63=99*62. 

Giving  the  0.  ratio  for  ft,S,  Si,  £[=8  :  14  :  11 :  7i,  and  oorresponding  to  (A^e*+  (^  £l)*Si"+ 
4lL    If  a  little  of  the  iron  is  sesquioxyd,  the  composition  may  be  the  same  as  for  chloritoid. 

Pyr.,  etc. — ^In  a  matrass  yields  water.  B.B.  nearly  invisible ;  becomes  darker  and  magnetia 
Completely  decomposed  by  sulphuric  add.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enamel. 

Obs^ — ^The  Kossoibrod  chloritoid  is  assodated  with  mica  and  cyanite ;  the  St  Marcel  occurs  in 
a  dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites ;  the  Bhode  Island,  in  an  azgil« 
laoeous  schist;  the  Chester,  Mass,  in  talcose  schist,  with  emery,  diaspore,  eta;  the  Canada,  at 
Brome,  in  micaceous  schist  and  at  Leeds  in  argillaceous  schist  CLloritoid  occurs  also  at  Bre- 
gratten, in  Tyrol;  at  Gumuch-Dagh,  Asia  Minor,  with  emery;  in  Saasthal,  Yalais. 


Si 

li\ 

Fe 

n 

*g 

1.  Kossoibrod, 

CMor. 

27-48 

85*57 

27-06 

4-29 

2.         " 

u 

2301 

40-2b 

27-40 

8-97 

a       •* 

it 

24  54 

3U-72 

17-28 

17-30 

8-75 

4 

II 

24-90 

46*20 

28*89 

5. 

u 

24-96 

48*83 

31-21 

_ 

6.         " 

M 

24*40 

45*17 

__ 

80-29 

7.  Bregratten 

2619 

38*30 

6-00 

2111 

8*30 

8.  Siamondine 

241 

48*2 

23-6 

9.          » 

26-75 

37*5(» 

^— . 

21-00 

6-20 

10.  Asia  Minor 

28*91 

39-52 

2805 

11.  K.  Island,  MasonUe 

28-27 

32*16 

88-72 

0*18 

12.          " 

It 

83*20 

29*00 

25*93 

0-24 

13.  Leeds,  Canada 

26-80 

87-10 



25-92 

3*66 
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OXTOEN  COMPOUNDS. 


Named  ChlarUM  from  the  reMmUaaoe  to  chlorite.  The  name  (M^rUapaih^  or  il  Engliab  t%20^ 
rite  Spar,  has  the  precedenoe  in  time.  But  it  is  objectionable  in  form  ^d  signification,  and  ha« 
rightly  been  superseded  by  chloritoid. 

458A.  Phylutb  ThomMn  (Ann.  Ljc.  N-  Y.,  iii.  47,  1828.  Ottrelite  DescL  ik  Datnottr,  Ann.  d 
M.,  IV.  iL  357,  1842.  Newportite  TnUen,  Shepard's  Min.,  L  161,  1867).  PhjlUte  (and  ottreliie) 
doselj  resembles  chloritoid,  as  observed  by  Hunt  (Am.  J.  8ci,  II.  zzxi.),  and  also  by  Desdoizeaus 
(Min.,  i.  466).  The  analyses  hitherto  made,  howeyer,  show  a  wide  discrepancy.  Yet  it  should  be 
noted  on  this  point  that  we  have  oidy  one  of  each  variety,  and  the  mineral  is  so  involved  in  the 
containing  slate  rock  that  it  is  very  difficult  to  obtain  it  pure. 

Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaceous  schist 
According  to  Desdoizeauz,  ottrelite  is  probably  monoclinic,  and  the  optical  axes  are  very  divert 
gent^  H=5— 5*5 ;  G.  of  ottrelite  4-4.  Color  blackish-grayi  greenish-gray,  black ;  streak  grayish, 
greenish. 

Analyses:  1,  Thomson  (L  c.);  2,  Damonr  (L  a,  367): 

8i        £1        Fe        f*e      An       £       ft 


1.  Sterling,  PhyUite        88*40    23*68 

2.  Ottrez,  OUrelite  43-84    24*63 


17-52     8-96     6*80    4-80=100*16  Thomson. 

16-72    8  18 6-66=98*63  Damour. 
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Yields  water  in  the  closed  tube.  Difficultly  fttsible  to  a  magnetic  globule.  Beactions  for  iron 
with  the  fluxes. 

PhyUite  occurs  in  the  schist  of  Sterlmg,  Goshen,  Chesterfield,  Plalnfield,  etc.,  in  Massachusetts, 
and  Newport,  B.  1..  aud  the  rock  in  consequence  of  it  is  called  by  Hitchcock  (Rep.  G.  Mass.,  4ta 
594,  184])  *'  Spangled  Mica  Slate,"  the  phyllito  being  the  mica  of  the  schist.  The  scales  are 
from  i-^  in.  long,  and  half  to  one-third  this  broad.  Ottrelite  is  from  a  similar  rock  near  Oitrez, 
on  the  borders  of  Luxembourg,  and  from  Ardennes.  PhyUite  has  also  been  reported  from  Tus- 
cany. Descloizeaux  remarks  on  the  dose  resemblance  of  the  ottrelite  of  Ardennes  to  the  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 

469.  MAKOARITE.  Perlglimmer  (fr.  Sterasing)  Mohs^  Char.,  1820,  Grundr.,  232,  18*24.  Mar 
garite  Tyrolese  min,  dealers.  Coruuaellite  (fr.  Pa.),  Clingmanito  (fr.  N.  C),  SiUiman^  Jr,^  Am.  J. 
Sci.,  U.  vUl  380,  888,  1849.    EmeryUte  (fr.  Asia  Minor)  SmiOi,  ib.,  viii  S78,  1849,  xi.  69,  1851. 

Orthorhombic ;  hemihedi'al,  with  a  monoclinic  aspect,  like  muscovite. 
/A  /=119°-120^  0  A  r=152°~lo3°,  0  A  ^=144°-145°,  0  A  «=129°-- 

134°,  O  A  i-t=90°.  Lateral  planes  horizontally  stri- 
ated. Cleavage :  basal,  eminent.  Twins :  common, 
composition-face  /,  and  forming,  by  the  crossing  of 
3  crystals,  groups  of  6  sectors.  Usually  in  intersect- 
ing or  aggregated  laminse ;  sometimes  massive,  witb 
a  scaly  structure. 

H.=3'5— 4"5.  G.=2'99,  Hermann.  Lustre  of  base  pearly,  laterally 
vitreous.  Color  grayish,  reddish-white,  yellowish.  Translucent,  subtraus- 
lucent.  Lamims  rather  brittle.  Optic-axial  an^le  very  obtuse,  109°  32', 
117"^  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates;  plane  of 
axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Oomp. — 0.  ratio  for  &.  S,  i^i,  1^=1  :  A  :  4  :  I ;  whence,  if  the  water  be  basic,  for  bases  and 
«ilir«=2  : 1 ;  formula  (i(fi*,  1^*) -f  f  iJltl)^  di*=Silica  »0'1,  alumimi  51  2,  lime  11-6,  soda  2  6,  water  4*5 

Analyses:  1-9,  J.  L  Smith  (Am.  J.  Sci.,  IL  xi  59,  and  xv.  208);   10-18,  W.  J.  Craw  (ibw,  viii 
079);  14,  B.  SiUiman,  Jr.  (thisMiu.,  1850,  362);  15,  W.  J.  Craw  (ibid.);  1  »>,  C  Hartshome  (ibid  ^  • 
17,  Hermann  (J.  pr.  Ch.,  liu.  1);  18,  19,  Smith  ft  Brush  (Am.  J.  fcki,  IL  xv.  209);  20,  Fol 
;za  Nat  Ver  Halle,  t.  801) ;  21,  J.  L.  Smith  (Am.  J.  Sd.,  IL  xliL  90) : 


Ghimuoh-Dagh 
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of  Nioaiia 


Si 

29-66 
80  90 
81-93 
30  22 


Xl 

60-88 
48-21 
48-80 
49-67 


Fe 

1-78 
2-81 
1-50 
1-33 


Mg 

0-50 
undeL 


*( 


Cla  ]^a,]fi:  ]& 

13-66  1*50  8-41  Smith. 

9-53  widei,  4*61  Smith. 

9*41  2  31  H-62,  Mn  tr.  SmittL 

11-67  2-31  6-12  Smith. 


u 


29  87     48*88     1*68      ir.      1084    2*86    4*32  Smith. 
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49-62 

1*66 

0-48 
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1-26    6-66  Rmtih. 
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u                   u 

28-90 

48-63 

0*87 

undei  11-92 

vndei.  5*08  Smith. 

8 

II                it 

8010 

50*o8 

undei. 

ti 

10-80 

•*       4-62  Smith. 

9. 

Siberia 

28-60 

6102 

1-78 

It 

12-06 

"       6-04  Smith. 

10. 

Yillage  Green,  F&. 

82-31 

49-24 

0*30 

10-66 

2-21    6-27  Craw. 

11. 

u                   u 

81-06 

51-20 

— 

0-28 

9-24 

2-97     6-27  Oraw. 
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u                 u 

31-26 

51-60 

050 

10-16 

1-22    4-27  Craw. 

13. 

It                   It 

80-18 

6140 

—«- 

0-72 

10-87 

2-77    4-62  Craw. 

U. 

Buncombe  Ga,  N.  (X 

29-17 

48*40 

1-24 

9-87 

616    8-99,  H F  208,  Silliman,  Jr 

16. 

Unionyille,  P& 

29-99 

60-57 

0-62 

11*31 

2-47    6- 14  Craw 

16. 

It             It 

32-15 

64-28 

<r. 

006 

11-36 

undeL  0-60  Hartshome. 

n. 

Sterdng 

82-46 

4918 

1*34 

8-21 

7-42 

1-76*  4*93=100-30  Hermann. 

18. 

11 

28-47 

60*24 

1-66 

0-70 

11-60 

l-87b  6-00=99-2»;  Smith  A^firufOL 

19. 

II 

28  64 

61-66 

0t68 

12-26 

[2-Olfc]  4-76=100  Smith  ft  Bmah. 

20. 

II 

29-57 

6268 

1-61 

0-64 

10-79 

018    3-20=99-76  Ifaltin. 

21. 

Chester,  Maaa. 

82-21 

48-87 

2-60 

0:32. 

10-02 

1-91    4*61,  ti  0-32,  Mn  0*20= 

100-96  Smith 

*<HI6«ftlilaii]L0. 

^TrtoeofKO. 

Pyr^  etc. — ^Yields  water  in  the  closed  tube.    B.B.  whitens  and  fases  on  the  edges. 

dmrndeUHe  and  eUngmamie  were  based  on  an  incorrect  determination  of  the  silica  in  the 
analyses. 

Diphanite  of  Nordenskiold  (BuIL  Ac  St  Pot,  y.  17)  is  only  margarite.  It  occurs  in  hezagona. 
prisms  with  perfect  basal  cleavage.  H  =6— 5*5.  Gr. =3*04— 3-97.  Color  white  to  bluish,  ^joaly- 
sis  by  Jevreinof :  Si  840.',  *1  43*38,  Oa  13-11,  te  3*02,  Mn  106,  fi  5-34=99  87. 

Obs. — Margarite  occurs  in  chlorite  from  the  Greiner  mount,  near  Sterzing  in  the  Tyrol,  where 
first  found  (f.  4*26) ;  at  different  localities  of  emery  iu  Asia  Minor  and  the  Grecian  Archipelago,  ae 
discovered  by  Dr.  Smith ;  with  corundum  at  Yillage  Green,  Delaware  Co.,  Pa. ;  at  Unionville, 
Chester  Co.,  Pa  (oorundellite) ;  at  the  corundum  locality  in  Duocombe  Co.,  North  Carohna  (cUug- 
mauite);  with  the  corundum  of  Katharinenburg,  Urals.  It  occurs  massive  in  PennBylvania. 
Jhphanite  is  from  the  emerald  mines  of  the  Ural,  with  cbrysoberyl  and  phenacite. 

Named  Margturiie  from  ttapyupiriifj  pearL  The  name  is  attributed  to  Fuchs,  but  he  nowhere  pub- 
lished it  Von  Leoohard  (Ilandb^  1826,  766)  gives  it  as  **  the  current  name  among  the  Tyrolese 
dealers  in  minerals  " 

This  species,  according  to  Dr.  Erantz  (Am.  J.  ScL,  II.  xliv.  266),  is  the  oriffincU  margarite.  The 
specimen  from  Sterzing  analyzed  by  Smith  A  Brush  was  one  received  so  labelled  from  Dr.  Krantr 
of  Bonn. 

EI>HEsrrB  J,  L.  Smiih,  Am.  J.  ScL,  II  xl  59,  1861.    Lamellar,  and  resembles  white  cyanite 
Cleavage  difficult    Scratches  glass  easily.    G.=8-15— 3*20.    Color  pearly-white. 
Analysis  by  Smith  (1.  a) : 

Si  %1  Ca  te    ^a,Uttle£:   ti 

1.  31-64        67-89         1 89         1*34        4*41         8*12=10019. 

2.  80  04        66-46        21 1         I'OO        441         8-09=9707. 

The  oxygen  ratio  deduced  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  is  1 :  16  :  9 :  2. 
From  the  emery  locality  of  Gumuch-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Probably 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 

460.  THDRINOITB.    Thurlngit  BreUh^  Char.,  96,  1832.    Owonite  Oenih,  Am.  J.  Sd.,  II.  xvL 

1863. 

Massive  ;  an  aggregation  of  minute  scales ;  compact.  Cleavage  of  scales 
distinct  in  one  direction. 

H.=2-5.  G.=3-186,  fr.  Saalfeld,  Smith;  3-151-3-157,  id.,  Breith  ; 
3-197,  owenite,  Genth;  3*191,  id.,  Smith.  Lustre  of  scales  pearly;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak 
paler.     Fracture  subconchoidal.    Very  tough.     Feel  of  powder  greasy. 

Oomp.— p.  ratio  for  ft,  fi,  Si,  £[=2  :  8 :  8 :  2;  whence^  if  half  the  water  is  basia  UiR,  fi)"  i 
Kafcl,Fe))»Si«+4fl. 
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Aiisayises:  1,  RammelBberg  (Min.  Ch.,  861);  2,  J.  Ll  Smith  (Am.  J.  Bd,  H.  zriiL  8^6);  8.  i. 
P.  Kejrser  (ib.,  411);  6,  6,  J.  L.  Smith  (L  c.): 


Si 

1.  ThuHngiU    22-36 

2.  "  2206 

3.  *'        (i)  23-56 

4.  OweniUi  23*21 
6.  "  28  58 
6.  Arkansas     23*70 


£1 

18-89 
16*40 
15-68 
15-59 
16-85 
16*54 


9e 

U-86 
17-66 
18-79 
18*89 
14-38 
12-18 


^6 

34-34 
80-78 
84-20 
84-58 
33-20 
33*14 


% 
1-25 
0-89 
1-47 
1-26 
1-52 
1-86 


^a    £:     n 


0-14 

0-41     0-08 

0*46      ir. 

0-32 


9*81=101  Bammelaberg. 
11*44=99-36  Smith. 
10-57=99*21  Keyser. 
10-59,  Ca  0*36=99*97  Kejsei 
10-45,  Ad  0-09=100-48  Smith 
10-90=99-74  Smith. 


Pyr.,  etc — In  the  closed  tube  yields  water.    B.B.  ftises  at  3  to  an  iron-black  magnetic  glob 
ule.    With  the  fluxes  reacts  for  iron.    Gelatinizes  with  muriatic  add. 

Obs. — Thurir.gite  is  from  Beichmannsdorf  (anaL  1,  2)  and  Sohmiedeberg  (anal  3),  near  Saalfeld, 
in  Thuringia;  Hot  Springs,  Arkansas  (anaL  6);  owenite  from  the  metamorphic  rocks  on  tht 
Potomac^  near  Harpers  Feny. 

Owenite  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 

461.  SEYBERTITB.  Bronzifce  (fr.  Amity)  J.  Finch,  Am.  J.  Sci.,  xvi  185,  1829.  CUntODite 
(fr.  Amity)  MoOier,  1828,  but  unpublished;  Mather's  Bep.  G.  of  N.  Y.,  467,  1843.  Seybertite 
(fr.  Amity)  CHemaon,  Ann.  d.  M.,  IIL  IL  498,  1832,  Am.  J.  ScL^  zziy.  171,  1833.  Olintonit  im 
Handel  [=of  the  trade],  Chiysophan  (fr.  Amity)  BreitK,  Char.,  92,  1882.  Hohnite  (fr.  Amity) 
ThomsoTi,  Bee.  Gen.  Sd.,  iiL  336,  1836.  Xanthophyllit  G.  BoaCf  Pogg.,  L  654,  1840,  Bels.  Ural, 
iL  120,  514,  527.  Brandisit  LtebenoTf  in  Haid.  Ber.,  I  4^  1846.  Disterrit  BreWu,  in  v.  KobeU, 
J.  pr.  Oh.,  xli  154»  1847. 

Ortliorhombic.  /A  7=120°.  Li  tabular  crystals,  sometimes  hexagonal ; 
also  foliated  massive  ;  sometimes  lamellar  radiate.  Cleavage :  basal  perfect. 
Structure  tliin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G.=3— 3'1.  Lustre  pearly  submetallic.  Color  reddisu- 
brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly  yellowish  or 
grayish.  Folia  brittle.  Double  refraction  strong;  axial  divergence  15°  to 
30^  for  white  light;  sometimes  apparently  uniaxial,  or  united  at  the  ordi- 
nary temperature ;  bisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
allel to  i-i ;  Descl. 

Var. — 1.  The  Amity  seybertite  (called  also  clinUmitey  holmite,  and  ckryaophani^  ia  in  reddiah-browi] 
U)  copper-red  brittle  Ibliated  masses;  the  surfaces  of  the  folia  often  marked  with  equilateral  tri- 
angles like  some  mica  and  chlorite ;  optic-axial  divergence  very  small,  or  none  at  the  ordinary 
temperature.    6. =3*  148,  Brush. 

2.  XanthophyUite,  fr.  the  iifchischimskian  Mts.,  near  Slatouat,  is  in  crusts,  or  in  implanted  globu- 
lar forms,  H  in-  through,  which  consist  of  tabular  crystals  about  a  centre  of  talcose  sdiist,  whick 
is  also  the  enclosing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent^ 
and  hardly  separating  with  increase  of  temperature ;  Desd 

H.  Brandiaite  (called  also  disterriie),  from  Fassa,  I^rrol,  is  in  hexagonal  prisms  of  a  yellowish- 
green  or  leek-green  color  to  reddish-gray ;  H.=5  of  base;  of  sides,  6—6-5;  G. =3042— 3*05 1,  v. 
Kobell;  8  013— 3  u62,  v.  Hauer;  3*01— 3*06,  Liebener;  optic-axial  divergence  15°  to  30%  Some 
of  it  pseudomorphouB,  after  fassaite. 

Gomp.— 0.  ratio  for  ft, S,  Si,  t^,  from  Brush's  analysis, =6  :  9  :  5  :  i;  whence  for  ft+S,  Si^- 
:< :  1,  and  formula  (j^&»+i3kl)'8i-f-Jfi.  From  ▼•  Kobell's  (anal  9),  0.  ratio  for  fi-hfi  :  Si  the 
name,  or  3  :  1,  with  fi' :  fi=l  :  1.  From  Heitzendorff's,  0.  ratio  for  ft,  S,  Si,  fi=12  :  20  :  9  :  2^ ; 
and  for  ft +^  Si =3^ :  1.  The  state  of  oxydation  of  the  iron  was  not  examined  except  in  the 
analysis  by  Brush. 

Analyses:  1,  Clemson  (L  c.);  2,  Richardson  (Rec.  Gen.  Sci.,  May,  1836);  3,  4,  G.  J.  Brush  (this 
Miu.,  1654,  505);  5,  Plattner  (Breith.  Handb.,  ii.  335);  6-8,  Heitzendorf  (Pogg.,  Iviil  166);  V,  ▼ 
Kobell  G-  c): 

Si       £l         te     Mg     Ca      1^ 

I.  Amity,  Seyb,       170    376        50    24*8    10*7    8-6=98*2  Olemson. 
I-       **  '*  19-35  44-75^0 4*80    9-05  11*45  4  65, Mn  135, HF. 0*9,  Zr 2*05=9825 R 

'«  20*24  8913  «*  8-27  20*84  13*69  l-04,]S^a,&  143,  Zr  0*75=:  100*39  Brodk 
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Si     £1         te    1kg     Ca     fTa    a 

4.  Ami^,  Sgyh.       2013  38*689e3-48  21*65  13-35   105,  [fra,&  1*43],  Jir  0*68  ?  100 iftB. 

6.       •*  "  21-4    46-7     "  4-8      98     12-6     8-6=:»8'7  Ptattoer. 

6.  SlatouBt,  2arU^  16*55  43*78      2'62  19*04  13*12  069  4-33=100*06  Meitzendorfl 

7.  "  ''       ln*41  4:M7      2  23  19*47  14-60  0*62  4*45=100*85  Meitzendorf. 

8.  ''  **      16*20  44*96      2  73  19*43  1216  0*55  4*33  =  1 00*35  Meitzendorf. 

9.  Fasaa,  Dister.      2u*0O  43*22  9e3-60  25*01    4*00  —  3*60,  i.  0*57=100  Kobell. 

Pyr.,  etc — ^Yields  water.  BJB,  invisible  alone^  but  whitens.  In  powder  acted  on  l^  conoeo 
trated  acida. 

ObE.— Seyhertiie  oocars  in  limestone  with  serpentine,  associated  with  hornblende,  spinel,  pyrox 
ene,  graphite,  etc.;  xanthophyUUe in  taloose  schist;  brandisiie  in  white  limestone,  either  disaem 
inated  or  in  grouped  ciystals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel 

The  sejbertite  was  discorered  in  1823  Inr  Messrs.  Fitch,  Mather,  and  Hortoo,  and  named  din 
Umiie  bj  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  his  Rep.  Geol  N.  Y., 
1843.  Bat  the  name  was  not  published  at  the  time  by  either  of  ^e  discoverers;  and  Finch,  the 
next  year,  1829  (I  a),  aunounoed  the  mineral  under  the  name  of  broimU,  Glemson's  name  «ey- 
5ertf^  after  H.  Seybert  (1832,  L  a),  has  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  speoiea. 
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462.  WOLOHONSKOmi.    Kammertr^  Jahrb.  Min.,  il  420,  1881. 

Amorphous.  Dull — shining.  Color  bluish-green,  passing  into  grass- 
green.  Streak  bluish-green  and  shining.  Feel  resinous,  rolished  by 
the  nail.  Fracture  subconchoidal.  Adheres  sh'ghtly  to  the  tongue.  Very 
fragile.    H.=2-25.    G.=2-2-2-3. 

Oomp. — 0.  ratio  for  bases,  silica,  and  water  (anaL  2,  4)  2 :  3 :  3,  as  in  deweylite  and  gentlute. 
Analyses:  1,  Berthier  (Mem.,  ii.  263);  2,  Kersten  (Fogg.,  xIyIL  489);  8,  nimoff  (Ann.  Jour.Miues 
de  Bussie,  1842,  866);  4,  Ivanof  (Koksch.  Min.  BussL,  I  146): 

tL 

28-2=98-8  Berthier. 
21-84,  l^b  1-01,  &  <r.=98-26  Kersten. 
12-40,  Ca  1-90,  l»b  OM6=100-74  Uimoff. 
22-46,  tvL  1-39=100*89  Ivanof. 

P5rr.,  etc. — In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluxes 
gives  reactions  for  chromium  and  iron.  (Selatinizos  with  hot  concentrated  muriatic  acid,  in  which 
hall'  the  chromium  is  dissolved,  the  rest  remaining  in  union  with  silica. 

Oba. — From  Okhansk  in  Siberia. 

Named  after  M.  Wolchonsky,  of  Russia. 

463.  SBLWYNTra,  {Tifnc^  (Laboratory,  L  287,  1867).    Massive.    H.=:3-6.    a.=:2-68.    Emerald- 
green.    Subtranslucent.    Fracture  uneven  and  splintery.    Somewhat  brittle. 
Composition,  acoordirg  to  an  analysis  by  Mr.  Cosmo  Newbery : 

§147-16        ;i^  38-23        €r  7*62        ]i[g4'56        £[6-23=98-78. 

Corresponds  to  the  0.  ratio  for  B,  fi,  Si,  d,  1  :  10  :  16f :  3 ;  or  for  bases  and  silica  about 
2:3;  but  probably  a  mixture.  Perhaps  containing  some  talc  as  impurity,  with  which  it  is 
traversed  in  thin  seams.  B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayisli-white  blebby 
glass.    Only  partially  soluble  in  strong  acids. 

Found  near  Heathcote,  Victoria  (Australia),  in  the  Upper  Silurian.  Kamed  after  A.  0  Selwya 
ilir«'  Hor  of  the  geological  survey  of  Victoria. 


Si 

^\ 

^        3Pe 

Mn     Hfg 

1. 
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27-2 

840      7-2 

7-2 
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(i 
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17-98  10-43 
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3. 
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8606 

8-09 

81-24    9-39 
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ti 

86-84 

8*60 
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464^  Chrome  Ochre.  A  dajej  material,  oontaining  some  oiyd  of  chrome.  Oocora  earthy  oft 
bright  green  shade  of  color. 

Ajudjaea:  1,  Drappiez;  2,  Doflos  (Schw.  J.,  IxU.  261);  3,  ZeUuer  (Isia,  1834,  637): 

§i  £1  €r  Fe  S 

1.  Creuzat,  Ft.    64*0  23*0  10*6  —        ^,  Oa  and  lifg  2*5=100  Diapiue& 

2.  iJaUe  67-0  22*6  6*6  8*6  11-0=99-6  Dufloa. 

8.  Sileaia  68-60        8000  2*00        8*00  6*25=99*76  Zellner. 

The  formula  (£l,  ^,  Pe)*  Si'  corresponds  nearlj  to  the  composition,  the  water  excepted. 

Chrome  ochre  occurs  at  the  localities  above  mentioned ;  also  on  Unst  in  Zetland,  Mortenberg 
In  Sweden,  and  elsewhere. 

The  chroTne  ochre  of  Halle,  analyzed  by  TVolff  (J.  pr.  Gh.,  zxxIy.  202),  approaches  selwynite  in 
composition,  but  contains  much  more  water.  It  afforded  Si  46'1 1,  £l  30-63,  €r  4*28,  Fe  8*15,  tL 
12*53,  Na  u*46,  ti  8-44=100*49;  0.=2'7,  giving  rather  closely  the  formula  of  kaolin,  and  may 
be  an  impure  kaolinite. 

466.  inLOSCHITE.    Mlloschin  Serder^  Pogg.,  adviu  485,  1839.    Serbian  BrtUh^  J.  pr.  Cb.,  zr. 

327,  1888. 

Compact    H.=1'5— 2.    G.=2*131,  Breith.    Color  hidigo-blne  to  celandine-green. 

Coup.— Approaches  (Si,  <5r)  Si +8  fi,  it  being  a  chromifenme  attophane  with  half  the  water  of 
allophane.    Analyses:  1,  Kersten  (Pogg.,  zlvil  485);  2,  Bechi  (Am.  J.  Sd,  IL  ziv.  62): 

1.  Rudniak        Si  27*50    £l  46*01    4Sr  3*61    Ca  0*80    Ag  0*20    fi[  28*30=99*92  Kersten. 

2.  Tuscany  28-86  41-33  8*11  22*75=  b  0*55  BechL 

In  a  matrass  yields  water.    B.B.  invisible.    Partly  dissolved  in  muriatic  acid. 

From  Rudniak  in  Servia,  associated  with  quartz  and  brown  iron  ore ;  Yolterra,  Tuscany. 

Kamed  after  Prince  MiloscbL 

is;.  PIMELITE.    Gruner  Chrysopraserde  (fr.  Eosematz)  Klapr^  Sohrift,  Ges.  N.  Berlin,  viiL  17, 

1788,  Beitr.,  ii  134, 1797.    PimeUt  KarsL,  Tab.,  28,  72,  1800. 

Massive  or  earthy.  H.=2*5.  G.=2*23— 2*8;  2*71— 2*76,  Baer.  Lustre  weak,  greasy.  Oolot 
apple-grr^n.  Streak  greenish-white.  Translucent  to  subtranslucent  Peel  greasy.  Does  not 
adhere  to  the  tongue. 

COMP.— Analyses :  1,  Elaproth  (Beitr.,  ii.  134) ;  2,  W.  Baer  (J.  pr.  (%.,  Iv.  49) : 

Si         Si        9e      ]$ri       Ag      Ca      fi 

1.  Chryaoprase  earth            36*00      600      4*58     16*63       1*26    0*42  88*12  Klaproth. 
%.  Hard  Pimdiie  36*80     23*04  Fe  2*69      2*78     14*66     31*03=100  Baer. 

Pimelite  gives  water  in  the  closed  tube,  is  invisible  KB^  and  with  the  fluxes  reacts  for  nickeL 
Decomposed  by  acids. 
From  Silesia  and  elsewhere.    Kamed  fh>m  n^tXh^  falnetB,    Per  (blocker's  aiipiU  see  p.  404. 

467.  CHLOROPH.£ITB.    MaecMKh,  Western  Isles,  L  604,  1826. 

Granular  massive,  imbedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  oavitieaii 
Cleavage  in  two  directions. 

H.=  1-6—2.  G.= 2*0*2,  MaccuHoch;  1*809,  Porchhammer.  Lustre  subresinoiis,  rather  duD. 
Color  dark  green,  olive-ffroen,  changing  to  dark  brown  or  black  on  exposure. 

Formula  perhaps  ^e  Bi+6  A  ?=Silica  38*3,  protoxyd  of  iron  26*7,  water  40-0=100. 

Analysis  by  Porchhammer  (J.  pr.  Chom.,  xxx  399,  1843) :  From  Par5e,  Si  8i*85,  f*e  21*56,  JIg 
8*44,  ^  42*16=100,  the  iron  being  corrected  (Rammelsberg)  for  the  true  atomic  weight  B.B. 
fuses  to  a  black  glasa 

A  chlorite-like  mineml  fh>m  the  Western  Isles  of  Scotland,  at  Scuir  More  in  the  island 
of  Rum,  atid  from  Fifeshire,  occurring  in  amygdaloid ;  also  from  Qualboe  and  Suderoe,  Pari^e 
Islands.  Reported  also  as  incnisttng  chalcedony  in  Antrim,  and  in  small  botiyoidal  groups  in 
amygdaloid  at  Down  HilL  But  the  chemical  identity  of  the  original  chlorophnite  of  MaooAlocfa 
from  Scuir  More  with  that  of  Faroe  or  the  other  looslities  has  not  yet  been  aeoertaiiied.  Named 
!h>m  x^^^t  green,  and  faidf,  broum» 


HYDROUS  SILICATES,   MABGABOPHTLLITE  BECITOK.  511 


i^.^  OiXPSTSTKITE.  Sdiwant-BnmisteiDen  yon  Klapperud  Klapr,^  Beitr^  iv.  137=OpBimoM 
BLueL,  TT.y  187,  1832.  Yattenhaltigt  ManganoxidsOikat  Bahr,  (Efr.  Ak.  Stockh.,  1850.  242 
Elipateinite  v.  Kob^  J.pr.  Gh^  xoriL  180. 

Amorphous.    Compact 

H.=5— 6*5.  G.=3*5.  Lttstre  dull  to  sabtnetaUia  Color  dark  liver  •brown  to  blade.  Streak 
reddish-brown  or  jellowiah^brown.    Opaque. 

COMP.— 0.  ratio  for  K+fi^  Si,  H,  doubtful ;  perhaps  for  klipsteinite  9:6:8,  whence  (ft",  fi)'  Si' 
+  ft'  tl^.    Perhaps  only  a  mixture. 

Analyses:  1,  Klaproth (L  a) ;  2,  Bahr  (L  c);  3,  ▼•  KobeU  (L  c): 

gi        21       9e      Sn      An      i[g       Ca      fi 

1.  Klapperud,  Opwm.       26         60         13     =98  Klaproth. 

2.  "  23-69     0-61     9-14    66*21     039     0'60    9*61  =  10(r06  Bahr. 

3.  Dillenburg,  KltpsL      25*00     1*70     4'00    32*17    25*00     2*00    9-00=98-87  Kobell. 

Ptb.,  etc. — Yield?  much  water.  Fuses  to  a  slag  which  is  black  in  the  ozydation  flame. 
GiTes  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  add,  the  klipsteinite 
aud  Babr's  mineral  eTolving  chlorine. 

Obs. — From  Klapperud  in  DalecarUa  with  rhodonite ;  also  from  the  Bomberg  mine  at  Herbom, 
near  DiUenburg. 

Beudant^s  name  opaimose  has  the  priority,  but  is  intolerable.  It  is  from  the  Greek  Sxf/tnof^ 
doing  anything  late.    Klipsteinite  was  given  after  Prof.  y.  Klipstein  of  Oiessen. 

469.  CHAMOISITB.  Mine  de  fer  oxyd^  en  grains  agglutinds  Oueyma^  J.  d.  M.,  xzzv.  29, 1 814; 
Chamoisite  Bertiiier^  Ann.  d.  M.,  v.  393, 1820.  Mineral  de  fer  en  grains  Berthierf  Ann.  Ch.  Phys., 
xxxy.  258,  1827.    Berthierine  Bead.,  Tr.,  128,  1832.    Bavalite  Huot,  Min..  290,  1841. 

Chamoisiie  occurs  compact  or  oolitic,  with  H.  about  3;  G.=8— 3*4;  color  greenish-gray  to 
black ;  streak  ligliter ;  opaque ;  feebly  atiracted  by  a  magnet  Berthierine  is  similar  in  structure, 
has  H.=2'5;  color  bluish-gray,  bladrish,  or  greenish-black;  streak  dark  greeuish-gray ;  aiiJ 
strongly  attracted  by  the  magnet 

Analyses:  1,  Berthier  (1.  c.);  2,  id.  (Ann.  Ch.  Phys.,  xxxv.  268,  1827): 

Si      £1     ^e       fi 

1.  ChamoisHe        143    7*8    60*6     17  4=100  Berthier. 

2.  Berthierine       12-4    7*8    74*7      6*1=100  Berthier. 

Chamoisite  flises  easily,  and  also  gelatinizes  Berthierine  fuses  with  difficulty  to  a  black  mag- 
uetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  60  p.  c.  or  more  of  siderite  and  calcite ; 
Berthier  found  40*3  of  the  former  in  the  material  he  examined. 

Chamoisite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Chamoifton,  near  St.  Maurice,  in  the  Yalais ;  and  a  similar  substance  is  reported  from  Mettenberg 
iu  the  Bernese  Oberland,  and  Banwald  in  the  Yosges.  Berifiierine  const itutes  a  valuable  bed  of 
iron  ore  at  HayangAS,  Dept  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgog^e, 
Lorraine. 

470.  ALYITE.    D.  Forbes  cfe  T.  DahU,  Kyt  Mag.,  xiiL 

Tetragonal     Or/qtals  like  those  of  zircon. 

H. = 6*5.  G. = 3'6< 1 1  —  3*46.  Lustre  greasy.  Color  reddish-brown,  becoming  grayish-brown  by 
ft  Iteration.    Suotranslucent  to  opaque. 

Coup.-  >.  very  smaH  portion,  somewhat  altered,  afibrded  Q^c): 

Si 20-88  Xl, fte  1411 3Pe 9*66  Zr 8*92  th (?)  16*18  ^ 027  1 22*01  Ca 040  Cu, Sn ir.  fl 9-32=97'24 

Pm.,  ETO. — ^Yields  water.    B.B.  infbsible;  with  the  fluxes  reacts  for  iron  but  not  for  titBrivoi 
Insoluble  in  adds. 
Ob& — From  Helle  and  Naresto  n  Norway,  with  feldspar  and  bbck  mica. 
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470A.  PIOBOFLUITE.    Arppe^  Aoi  Soa  Fenn.,  vl ;  Yerh.  IGd.  St.  Pet,  1852,  140. 

Amorphous.  Lustre  greasy  to  duU.  Oolor  white,  inclining  to  yellow  and  blue.  H.=2'ft 
G.=2*74. 

OoMP.— Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  Analyses :  1,  GalindoO.  e.); 
2,  Arppe  (1.  c.) :  • 

Si       ]^e      liirn      I^g       Ca       tL        F* 

1.  Lupikko    2900     1-64    0'78    28-79    22*72     897     1116=102-9e. 

2.  "  32*16    3  60    26*19     19-86    9*08    vncUi. 

Ptb.,  bto. — ^B.B.  fVises  easily  with  intumescence.  Oompletely  soluble  in  adds ;  eyolyes  flaoiic 
of  ailioon  with  sulphuric  acid. 

Ob& — Oocurs  at  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  chalcopyrito  an4 
blendo. 


2.  TANTALATES,  COLUMBATES. 


L  FTItOOHLORE  OBOUP.    Isometria 


471.  Ptbochloeb 

472.  MiOROLm 


?ft»eb 

?(Oa,An)*tft 


cb«e.|e4|(B.,»). 


nr.  TANTALITB  GROUP.    Orthorhombia 


478.  Tjjttalitb 

474.  COLUMBITB 

476.  Tapiolitb 

476.  Hteuotb 

477.  Yttrotantalite 

478.  Saicabskitb 

479.  euxbkitb 

480.  .^SOHTKITB 

481.  POLTOBASB 

482.  PoLTiaGHm 


(f'e,&n)ta 

(*'e,Mn)(Cb,ta) 

*e»ta* 


(Tae,).|ej{Fe,Mn) 
((Ta,Cb)e,).|ea|(Fe,Mn) 
Tasei.|e»o|Fe. 


tajSnjtejlXI^.Oajfi 

(t,*^e,Oa,LT*a» 

Cb,  2r,  "Th,  ^,  Je,  t,  Ce 

Cb,ta,*i,tr,t,Oe,fi[ 

If a»  Ob,  ft,  2r,  t  h,  te,  Oe,  La,  t',  fi 

6b,ti,S,2r,*e,'S',0e 


Ta.e»|e,oifiif 


in  FERGUSONITE  GROUP.    Tetragonal 


483.  Fbrgusonitb 

484.  Adblphouti 


?(*•,&)•  Ob* 


Ob,e.|e»K^xir), 
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486.  RUTUUtfOBDITE 


471.  PTROOHXiORII.    Fynxshtor  fflr.  FriederiokaWim)  Wmer,  Pogg.,  TiL  41f,  1S2& 

Hydrochlor,  Fluochlor,  E&nrL^  J.pr.  Oh.,  L  186,  187,  1860. 

Isometric.    Observed  planes :  1,  Ij  2-2,  3-8,  0.     In  octahedrons ;  £  2; 
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8,  20  +  8,  8  with  planes  2-2.     Cleavage:  octahedral,  sometimes  distinct,' 
especially  in  the  smaller  crystals. 

H.=5— 5-5.  G.=4-2— 4-35;  4-32,  from  Miask,  Rose;  4*203,  lb.,  Her- 
mann; 4*203 — 4*221,  from  Friederichsvam,  Hayes.  Lustre  vitreous  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  light 
brown,  yellowish-brown.     Subtranslucent — opaque.     Fracture  conchoidal. 

Var. — ^The  name  hydrochior  was  giyen  by  Hennaxm  to  kinds  containing  water  (anaL  6,  7),  and 
ftwKMor  to  those  containing  fluorine  (anal  1,  2,  3);  both  bad  and  nnnecessarj  names. 

Oomp.'-A  columbate  of  Ume,  cerium,  and  other  bases,  bnt  exact  constitution  not  ascertained; 
ft>  Cb?  Analyses:  1,  Wohler  (Fogg.,  zlviii  88);  %  3,  Hermann  (J.  pr.  Ch.,  zxzi  94, 1.  188, 
192);  4,  Id.  (Bull  Boa  NaL  Moscou,  xxxriu.  366);  ft,  Wohler  (L  c.);  6^  Ohydenias  (Pogg.,  cxix. 
43);  *},  Wohler  (I  c.);  8,  9,  A.  A.  Hayes  (Am.  J.  ScL,  xIyl  164): 

Cb       ¥i     ^e    Ikn    I'      Ce      La    Ag    da     JTa     &     F      It 

1.  Miask       67-38      ^.     1*29  0-16  0*81  18*16   ?    10-98  8-93* 3-23  116,  Sn?=r 

^.  102-08  W 

2.  "  62-26    2*28  6-11    «r.    0*70    309    2-00 13-64      8*72*      3*00  0*60, Zr 6-67= 

101-71  H. 

8.       "  60-83«   4-90  2-23    0*94        16*23      1-46     9*80  2-69»0-64"  2*21    =100-83  H. 

4.       "  61-80    3*28  1*64 620*     11*97  2-69«0-64  2-21   ^,  th  8-88= 

99-06  H. 
6.  Breyig      67-02     tr,    133  1-69  6-16* «r.    9*88    tt. 7-06,  S  460=: 

97*80  "Sff 

6.  •♦  61*07       2-82« 600 16-02  4-60  vnd,  1*17,  th  4-62,  8n 

0-57=96-87  a 

7.  FredVn    62-76  216' 276 6*80« 12-86    *r.      <r.    420,  tl  618,  So 

0-61=97-26  W 

8.  "  6310  20-20  2-36' 19*46 0-80,  ^,  »n,  l»b, 

Sn  1*20=97-10  H. 

9.  .    "  69-00  18-33  0*70' 1673  6*63 0-80=10119H. 

*  Wltboat  the  ozypn  ^  I<L,  woA  with  some  Li.  *  Later  made  to  contiBt  of  14*68  oolnmbio  add  and  M'lfl 
lijpooolambio  add.     *Wltbthor1a.     *  Wlta  protoz.  of  nranlara.     '  Fe*0*.     *  Ce*0'. 

Pyr.,  etc. — Pyrochlore  from  the  Miask  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
infusible,  but  turns  yellow  and  colors  the  flame  reddish-yeUow.  When  ignited  it  glows  momen- 
tarily as  if  taking  flre,  the  same  phenomenon  as  observed  with  gadolinite.  With  borax  and  salt 
of  phosphorus  in  both  flames  gives  a  b'ght  g^reen  bead,  becoming  colorless  on  cooling.  A  saturated 
bead  of  borax  gives  a  greenish-gray  enamel  in  B.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
gray.  Decomposed  by  concentrated  sulphuric  acid  with  evolution  of  fluorine  (O.  Bose).  Pyro- 
chlore firom  Norway  gives  water  in  the  closed  tube,  and  B.B.  fuses  with  difficulty  to  a  dark  brown 
slaggy  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  whidi  by  flaming  turns  to  a  grayish- 
blue  to  pure  blue  enamel.  Dissolved  with  eflervescence  in  salt  of  phosphorus,  giving  in  O.F.  a 
yellow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).  In  R.F.  the  bead  is  made 
dark  red  to  violet  (titanic  add).  Fused  with  soda  gives  a  g^en  color  (manganese).  All  varieties 
are  decomposed  by  fusion  with  bisulphate  of  potash.  Most  specimens  are  sufficiently  decomposed 
by  muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ; 
this  color  disappears  after  a  time,  and  almost  immediately  if  diluted  with  water. 

Obs. — Occurs  imbedded  in  syenite  at  Friederichsvam  and  Laurvig,  Norway,  with  zircon,  poly- 
mignite,  and  xenotime;  at  Brevig,  with  thorite ;  and  near  Miask  in  the  Urals. 

Named  from  ir6p,  fire^  and  x^^^^y  green^  because  B.B.  it  becomes  yellowish-green. 

472.  BdOROUTB.    Aerolite  O,  U.  Shepard,  Am.  J.  ScL,  xxviL  861,  1885,  xxxii  838,  xHiL 

116.    Pyrochlore  ffayegf  ib.,  xliii  88,  xl?l  168,  888. 

Isometric.  Forms  octaliedral.  Observed  planes:  1,  /,  2-2  (or  3-3), 
Fiffs.  2,  8,  20  4-8.     Known  only  in  small  crystals. 

H.=5-6.  G.=5-4r85— 6-562,  the  last  from  a  large  crystal,  Shepard ;  6*406, 
Hayes.  Lustre  vitreous  or  resinous.  Color  pale  clear  yellow  to  brown. 
Streak  pale  yellowish  or  brownish.     Translucent  to  opaque. 

83 
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oxTGEzr  coMFOome. 


Comp.— Tbe  yeDow  crystab  wbto  made  hj  Hajes  eaaentiallf  colomlMte  of  fioML  From  lilowp^ 
inrestigatioii  suggested  hj  Brush  to  be  probably  Cprir.  oontrib.)  a  pjrocfalore.  in  which  tantahc 
acid  replaces  the  oolnmbiCi  this  oonespoDdiiig  with  the  high  specific  gnrity  and  larger  percentage 
of  the  metallic  acid. 

S38);  2,  Hajes  (ib.,  zhrL  158): 

^,lln       ^        Ca    W,Y,r      ft 

14-84        7-41        1-04=100  Shspard. 

2-21         1-60      10-87,    Fe  0-99=96-91  Hayea. 


Analyses :  1,  Shepard  (i  a, 

Cb(ta7)     Sn 

1.  Chesteifield       76-70       

2.  "  79^        0-70 


Pyr.,  0tc.— B.R  nifoBrbSe.  In  aah  of  phosphoms  difficultly  aolable,  giving  in  OJ.  a  bend 
yellow  while  hot,  and  colorless  on  cooling.  In  B^.  after  long  blowing  yieMs  n  pale  Uuiah-grees 
bead.  Not  attacked  by  mnriatic  add,  bat  decomposed  on  fusion  with  bisnlphate  of  potash,  am. 
the  solution  of  the  fused  mass  remains  uncolored  when  boiled  with  metallic  tin. 

Obs. — Occurs  at  Chesterfield,  Ifass^  in  the  albite  Tetn,  along  with  red  and  green  tonrmalinev 
oolumbite,  and  a  little  cassiterite. 

Named  from  ^(«f^  sautU,  alluding  to  the  sias  of  the  crystals. 


473.  TANTAXXnEL  TBntatit£I;e6er7,  Ak.H.StodLh.,xxiiL80, 1802.  TMitafite  pt  fafar  MOon 
¥^6rTo4antafite  Thorn.,  Bee  Gen.  So,  ir.  416,  1836;=:Colambate  of  Iron;=Sderotantal  Eammi^ 
Handb.,  iL  960,  1847;=Taffimehi-Tantalit3:^bnfetuiMU;  Act  Soa  ScFenn.,  L  U9;=Skogbd 
lit  A.  K  Kardenshoid,  Bcskrifn.  TinL  Min.,  1 855.  Kimito-Tantalit  N.  XonL ;  =IzioUth  A.  K  Ifbni^ 
Pogg^cL  632, 1857.  Fmbo-Tantalit;  Broddbo-Tantafit;=Kassiterotantal  iToaMin^  L  a  DdefoB- 
8it  ffaid^  Handb.,  1845,  648  ;=:Harttantalen  Breiih.,  Char.,  230,  18S2,  Handh,  874^  1847. 

Orthorhombic.     Observed  planes  as  in  the  figore.      /A  /=101®  S^, 
O  Al.t=122°  3i' ;  a  :  J  :  c=l-5967  : 1 :  1224:7. 
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O  A  i-f =146°  54' 
(9  A  f  1=117  2 
(9AtV*=173  49 
i-i  A  12=143  6i 
t-i  A  i=123  45 
irl  A  H=135  4 
iA},adj.,=126 


i  A  i,  ov.  f.t,=112**  31' 
i  A  i,  OF.  /,=91  44 
1-2  A  1-2,  adj.,=141  48 
irt  A  i-f =118  33 
^lAf-i,  top,=113  48 
f-t  A  fi,  top,=54  4 
A-*  ^  iV-»»  top,=167  38 


Twins :  composition-faoe  t-i,  common.    Also  massive. 

H.=6— fi'5.  G.=7— 8.  Lustre  nearly  pure  metal- 
lic, somewhat  adamantine.  Ck>lor  iron-black.  Streak 
reddish-brown  to  black.    Opaque.    Brittle. 

Oomp^f  Var. — {Pe,  An)  ta,  with  sometimes  stannic  add  ^n)  repUkang  part  of  the  tantnlia 
A  tantalate  either  (1)  of  iron  (anaL  1-1 1,  13-15,  19,  20).  or  (2)  of  iron  and  manganese  (anaL  12),  or 
(H)  a  stanno-tantalato  of  these  two  bases,  part  of  the  tantidic  add  being  replaced  bj  ozyd  of  tiE 
(anaL  1&-18,  21-23).  Number  I  is  the  FBrrotarUaliie  of  Thomson ;  I  and  2,  the  SiderokuUahie  of 
llausmann ;  3,  the  OasnieroUuUalite  and  Laoliie.  The  kinds  shade  into  one  another.  The  last  has 
the  lOf  t^t  specific  gravity,  G.=7— 7*3.  The  mmeral  varies  in  the  state  of  ozydation  of  the 
bases,  owing,  as  Bose  has  shown,  to  alteration  of  the  protoxrds  to  sesqoiozyds;  with  the  increase 
of  the  latter  the  streak  loses  its  black  color.  It  varies*  also  in  0.  ratk>  for  bases  and  add 
between  1  : 4  and  1  :  5.  The  latter  corresponds  to  Tantalic  add  86*05,  protozyd  of  iron  13-95, 
and  the  former  to  83*1  and  16*9.  Bose  finds  that  prolonged  washing  of  the  powdered- mineral 
carries  off  the  iron. 

Anslyses:  1,  NordenskioM  (Jahresb^  xil  190);  2,  Jaoobson  (Pogg.,  IziiL  817);  S,  Brooks^), 
4,  Weber  (Pogg.,  dv.  85);  5,  6,  Arppe  (Act  Soa  8d.  Fenn..  vL ;  Verb.  Min.  St  Pet,  1862,  155), 
7,  Blomstrand  (llem.  Univ.  Lund.,  1865,  J.  pr.  Ch.,  xdz.  43) ;  8,  Damour  (Ann.  d.  H.,  lY.  ziiL  337); 
9,  I'*,  Jeozsdi  (Pogg.,  zcvil  l<t4--the  2d  anaL  of  a  specimen  altered  hj  exposure);  11,  Chandler 
(Inaug.  Dissert);  12,  13,  Berzelius  (Scfaw.  J.,  xvL  259,  447,  xxxl  374);  li,  Hermann  (J.  pr.  Gh., 
Ixx.  2»>5);  15,  A.  Nordenskiold  (Pogg.,  cL  630);  16,  Womum  (Pogg.,  IxuL  817);  17,  IS,  Weber 
(Pogg..  dv.  85);  19,  A  Kordenskiuld  (Pogg.,  cviL  374);  20,  Blomstrand  (L  c);  21-23,  Banmliat 
lAfh.,  iv.  172,  205,  207): 
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ta        Sn 


(I 


1.  Tammela 

2.  " 
3. 
4. 
5. 
6. 
7. 

8.  Ohanteloobe 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19.  Bjorkboda 

20. 


u 


Kixnito 

u 
II 

»c 
II 
II 
II 


II 


21.  Broddbo 

22.  »♦ 
28.  Fiubo 


88*44 

84-16 

84-70 

83-90 

83*66 

82-71 

84*06 

82-98 

83-66 

78-98 

79-89 

83*2 

86*86 

84*09 

84-44 

77-83 

76*71 

76*81 

83-79 

81-4tS 

68-22 
66*36 
66-99 


ir 

0-32 
0-60 
0-«6 
0-80 
0-88 
0*81 
1-21 
1-02 
2*36 
161 
0*6 
0-80 
O-70 
1-26 
6-81 
9*67 
9*14 
1-78 
1*99 

8-26 

8*40 

ltt-76 


13*76 

14-68 

14*29 

13-81 

16-64 

16*99 

14-47 

14-62 

14-48 

13-62 

14-14 

7-2 

12-94 

3*38 

13-41 

8*47 

9*80 

9*49 

18-42 

13-03 


Mn 

1-12 
0*90 
1-78 
0-74 


0*27 
ir. 
tr. 
tr. 
182 

7-4         

1*60  §iO*72 
1*«2  IPelO-08 
0*96  Cu  0-14 


Si  0*42 

^1*64 

"  6-72 

"  1-32 


4*88 
4-»2 
4  27 
1-tf3 
2-29 


It 


024 


0-5rt 

0*16 
0*60 


0*07       041 


l?e  9*58  Sin  7*16  W  619 
"11-07    "   6-60     "6*12 

II     iy.g7     .1    »y.9g  


0-85, 

119 
1-60 
2*40 


=98*81  Nordenakidlcl:a.=7  264 
=101-93  Jaoobson;  G.=7-l-97. 
=  100*81  Brooks. 
=99*22  Weber;  a.=7-4l4. 
=  100  Arppe;  G.=7*36. 
=99*63  Arppe. 
Mg  0-08=99-68  BlomstraDd. 
=99*23  Damour;  G.=7*66. 
=100-59  Jenzach;  O.=7-703. 
=  100*68  Jenzsch;  a.=704. 
=98*67  Chandler;  a.=7-63. 
=98*4  Berz. 

=102-47  Bera  ;  G.=7*936. 
=99*70  Herm. 
=  100-36  Nord.;  G.=7*86. 
=98*7»Wonmm;  G.=7*166. 
=99-60  Weber. 
=100*19  Weber;  G.=7-277. 
=  100*62  Nord. 

WO-27,  It  0*26,  Mg  019=99-84 

Blomstrand. 
=100-69  Berz. 
=100  04Perz. 
=101*79  Berz. 


ThrttdUc  and  cokimhie  acids  were  formerly  supposed  to  contain  either  3  or  2  of  oxygen,  and  a 
hypotanialio  and  a  hypocotumbic  were  recognized.  The  recent  results  of  Marignac^  oonflrmed  by 
those  of  Blomstrand,  have  led  to  the  conclusion  that  there  is  but  one  acid,  and  that  this  one  con* 
tains  6  of  oxygen,  as  represented  in  the  symbol  above  used. 

Klaproth  obtained  from  the  Kimito  tantalite  (Beitr.,  t.  6)  Ta  88,  ^e  10,  Mn  2=100;  Yanquolin 
(Hauy  TabL,  308)  Ta  83,  Pe  12,  Mn  8=103;  and  Wollaston  (Phil  Trans.,  1809)  Ta  85,  ^e  10, 
Mn  4=99. 

Pyr.,  etc. — B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron  glass,  which,  at  a 
certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently  flamed,  a  grayish-white 
bead ;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  With  ;>alt  of  phosphorus  dis- 
solves  slowly,  giving  an  iron  glass,  which  in  R.F.,  if  free  from  tungstic  acid,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  tungstic  acid  is  present  the  bead  is  dark  red, 
and  is  unchanged  in  color  when  treated  with  tin  on  charcoaL  With  soda  and  nitre  gives  a  green* 
ish-blue  manganese  reaction.  On  charcoal,  with  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  B.F.  metallic  tin.  Decomposed  on  fosion  with  bisulphate  of  potash  in  the  platinum 
spoon,  and  gives  on  treatment  with  dilute  muriatic  add  a  yellow  solution  and  a  heavy  white  pow- 
der, which,  on  addition  of  metallic  zinc,  assumes  a  smalt-blue  color ;  on  dilution  with  water  the 
blue  color  soon  disappears  (v.  KobcU). 

Obs — Tantalite  is  confined  mostly  to  albite  or  oligoclase  granite,  and  is  usually  associated  with 
beryl.  Near  Harkasaari,  tantalite  is  associated  with  rose  quartz  and  g^gantolite,  in  albitic  granite. 
At  Katiala  it  is  associated  with  lepidolite,  black  tourmaline,  and  colorless  beryl 

Occurs  in  Finland,  in  Tammela,  at  Harkisaari  near  Torro,  associated  with  gigantolite  and  rose 
quartz;  in  Kimito  at  Skogbole,  in  Somero  at  Saidasuo,  and  in  Kuortane  at  Katiala,  with  lepidolite, 
tourmaline,  and  beryl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo ;  in  France,  at  Ohanteloube 
near  Limoges,  in  pegmatite.  /xto/«te,  fVom  Kimito,  was  instituted  on  a  supposed  (not  real)  dififer- 
once  of  crystalline  form.    lide/orutUe  is  from  lldefonso,  Spain,  and  has  G.=7*416,  H.=6— 7. 

Named  JbrntaiUe  by  Ekeberg,  ftx>m  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
(tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  adds. 
The  name  was  afterward  extended  to  the  Amerioan  mineral  oolumibiiey  and  to  the  same  from  other 
losalities ;  while  the  name  columbite,  the  metal  oolumbium  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  indude  all  tantdite.  The  subsequent  discovery 
that  tantalimi  and  columbium  were  distinct  metals,  and  that  the  two  compounds  differed  also  in  the 
atomic  proportions  of  the  constituents,  finally  established  them  as  independent  spedes. 


474.  OOVOMBTTB.  Ore  of  Oolumbium  (fir.  Oonn.)  ffatekett,  Phil  Tr.,  1802.  Oolumbtte  /om^ 
80%  Min.,  li.  682,  1806.  Columbate  of  Iron.  Oolumbeiseu  Gtrm.  Baierine  {te.  Bavaria)  Beud^ 
Tr.,  u.  655,  1832.    Ton^Ute  ThanL,  Rec.  Gen.  ScL,  iv.  408,  1886.    Niobite  Moid.,  Handb.,  64^ 
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1S4S.    Oreenlandlte  AvUL,  B.  H.  Ztg.,  iriL  Bl,  IBEB.    Diantto  v.  £)tL,  Bet  Ak.  UGndMs 
ItiT.  ID,  18S0. 

Orthorhombic.  /A  7=101"  26' ;  0^  1-T=134'  53i' :  o :  J :  c=l-0038  : 
1 : 1-2225.     Observed  planes  ;  O ;  vertical,  i-t,  irl,  I,  i-J,  *■!,  i-l ;  domea, 

.  ft,  H,  H ;  1-t.  2-t ;  octahedral,  'f  1 ;  ^a,  2-S ;  l-J,  2-| :  2-1 ;  1-1,  2-S, 
_  S  ;  2-6,  4ri2.  Of  these  planes,  zone  l-i  :  »-l  contains  1-ii,  1-S,  1-|,  1,  2-1 ; 
zone  2-i  :  i-t  contains  2-t,  2-S,  2-«,  2-1,  2-? ;  zone  J-i  ;  i-t  contains  J,  1-J, 
2-5,  4-n ;  zone  |-t :  m  contains  f-t,  f-a,  1J[,  2-i. 


» 


Qreenknd. 


P^=^ 


MUdletown,  Oonn. 

0  A  ■4-1=161°  30' 
0  A  1-1=146  13 
C»Al-i=140  36 
t>  A  2-1=121  20 
O  A  1=127  38 
Oa1-S=138  26 
(?A2-S=119  25 
t-i  A  1=127  48 
i-l  A  1=120  6 
i^h  1-J=104  30 
i^  A  i-fi=157  45 


U  A  7=140"  43' 
t-tA/=129  17 
t-t  At-8=157  60 
i-CAl-S=127  65 
i-t  A  2-t=148  40 
l-J  A  l-«,  adj.,=161 
i-l-A  i-l,  ov.i-i;,=135  40 
t-S  A  i-a,ov.t-t,=135  30 
tiA»-J=121  34 
t^  A  2-1=150  35 


Twins  :  composition-face  2-T.     Cleavage :  t-i  and  i-t,  the  former  most  dis- 
tinct.    Occurs  also  rarely  massive. 

H.=6.  G,=5-4— 6-5.  Lnstre  eabmetallic ;  a  little  shiniag.  Color 
iron-black,  brownish-blact.  grayish-blact ;  often  iridescent.  Streak  dark 
red  to  black.    Opaque.    Fracture  sobconchoidal,  uneven.    Brittle. 


spedfio  gniTi^  iooreaBing  aa  Qie  proportion  of  tanUlic  and  increaBea  (Blomgtnud,  IS65 ;  H«rig- 
nac,  ISHe).  Tbe  rolbwinff  are  some  of  the  ratios  fVom  Uarignac'e  detenu matioDS:  (1)  From 
Qreenlaod,  ta  3'3  p.  c. ;  Gb  :  Ta=3S  :  1.  (!)  Acworth,  N.  H.,  Ia  Tilate,  near  LlmogM,  and  lh« 
diomtoorBodeDmaia,  Ta  lfi-8 — 13'4;  Cb  :  ta=T  or  8  :  1.  (R)  Another  ft.  BodenmaU,  TaiT'l  ; 
Cb:  ta-S:  1.  (4)  A  third  ft.  Bodeamala,  ta  SS'i;  Cb:  ta = about  S  :  I.  (B)  From  Haddam, 
ta  3D-4,  and  another  316 ;  Cb :  ta=a'e  :  1.  (6)  In  aaotber  from  Haddam  he  Tonod  otHj  1« 
pk  0.  of  taotalic  add,  bat  queiiea  the  reault    Blomatrand  obtained  for  a  Haddam  ipedmcu  (aut 
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S)  Cb :  tki=3 :  1,  with  G.=6'151 ;  for  one  &.  BodenmaiB  (anal  16X  6b  :  Ya=4 :  I,  with  0= 

1-76 ;  another  fr.  B.  (anal  11\  Cb :  1fa=2*5 :  I,  with  G.=6'26:  for  one  ft.  Qreenland,  no  %. 
with.  G.= 6*395.    His  results  all  give  for  the  0.  ratio  of  bases  ana  adds  1:6. 
Ko.  3,  above,  giTos  the  formula  3  (j^e,  An)  GbMte,  Hn)  ta ;  and  No.  4,  2  [fe,  Mn)  Cb+C^e^ 

Mn)  ta ;  while  1  gives  35  {te^  An)  Cb+(^e,  Mn)  Ta.    to  Cb  oorresponds  to  oolumbio  add  78-83. 
protozyd  of  iron  21*17=100. 

The  following  are  the  G.  of  the  spedmens  employed  for  the  analyses  below: 

Connedieut^  anaL  2,  6*469— 5*495;  3,  5*708;  4,  6*8;  6,  5'68— 5*59;  6,  6*028—6-048;  7,  5*85. 
Bavaria,  anal  9,  6-39;  11,  6*7;  12,  6*02  -6-06;  13,  5*976;  14,  6'971;  15,  6*698.  Ilmm  Mt8^ 
anal  19,  5'49— 5*73;  20,  5*461 ;  21,  5-447.  Greenkmdt  anal  2*2,  28,  5*875;  24,  5*40—5*42.  CAan- 
ieUmbe,  anaL  27,  5*60—5*727.    Other  G.  are  as  follows: 

0.  ft.  Korthfield,  ICass.,  6*5,  Shepard;  fr.  Monte  Video,  &  A.,  5*660,  tfaskelyne ;  fr.  Haddam,  5*967 
Sdirauf ;  fr.  Middletown,  5*590  and  5-646,  id. ;  fr.  Greenland,  5*395,  id. ;  fr.  Bodenmais,  61 15,  id 

The  Bodeimiais  spedmens,  having  the  highest  G.,  give  a  black  powder;  and  others,  of  less, 
dark  reddish-brown,  but  as  a  result  of  partial  alteration,  Rose. 

The  angles  of  the  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  b; 
Sdirauf  after  a  study  of  the  crystalfl  of  various  localities,  adopting  for  the  basis  irl  A  14=104* 
30'  (obs.  on  Greenland  crystals),  and  i-i  A  i4=112°  10'  (112°  20',  obs.  on  Gr.  ciyst).  The  authoi 
obtained  somewhat  different  results  from  a  Middletown  crystal,  f.  429  (this  Kin.,  edit  of  1837. 
et  seq.,  Am.  J.  ScL,  xxxii.  150,  1837) :  «  A  14=104"  5*2' ;  «  A  /=140"'  40',  whence  /A  7=100* 
40';  t-i  A  <4=158''  6',  whence  «  A  ^^=111°  54' ;  0^  H=160"  34',  whence  «  A  f^=109°  26' ; 
O  A  14=136°  36';  0  A  2-1=119°  40';  l4  A  l4,  a^.,=160°  17'.  The  angles  /A  7=100°  40', 
0  A  f4=160°  34',  correspond  to  the  dimensions  a :  6 :  c=l  *0584 :  1 :  1*2059.  Schrauf 's  measure- 
ments gave  him  for  w  a  7=140°  30'.  fr.  Greenland  and  Bodenmais ;  »-i  A  ^-1=108°,  fr.  B. 

The  crystals  from  Bavaria,  Miask,  Connecticut,  Chesterfield,  Mass.,  and  Monte  Video,  have  the 
general  form  shown  in  t  429,  430,  though  sometimes  with  the  basal  plane  wanting ;  while  those 
of  Greenland  have  the  habit  generally  of  f.  431  (fr.  Schrauf's  paper).  Occasionally  the  octahedral 
planes  are  very  much  elongated,  producing  crystals  with  long  pyramidal  summits,  as  a  kind 
from  Acworth,  K.  H.  (Shop.,  Am.  J.  Sd.,  zvii.  358,  1880). 

Analyses:  1,  WoUaston  (PhiL  Trans.,  18U9,  246);  2,  Schlleper  (Pogg.,  Ixiil  317);  3,  H.  Rose 
(ib.);  4,  Hermann  (J.  pr.  Oh.,  zliv.  207);  5,  C.  F.  Chandler  (Inaug.  Dissert);  6,  Oeston  (Pogg., 
xcix  617);  7,  T.  S.  Hunt  (Am.  J.  Sd.,  II.  xiv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1865,  J. 
pr.  Ch.,  zciz.  44);  9-11,  H.  Rose  (1.  c.);  12.  Avdejef  (Pogg.,  Ixiii.  317);  IS,  Jacobson  (ib.);  14, 
Chandler  (I  c.);  16,  Warren  (Pogg.,  Izzzv.  438);  16,  17,  Blomstrand  (L  a);  18,  R  Muller  (J.  pr. 
Ch.,  Iviii.  183,  Ixxix,  27);  19,  Hermann  (J.  pr.  Ch.,  xxxviil  121);  20,  Bromeis  (Pogg.,  lixL  157); 
21-*i3,  Oosten  (I  c);  24,  Hermann  (Bull  Soa  Nat  Moscou,  zzxiz.  67,  1866);  25,  Muller  (1.  a); 
26,  Blomstrand  (L  c.) ;  27,  Damour  (C.  R.,  zxviiL  853);  28,  A.  Nordenskidld  (Beskrifn.  PinL  Mia, 
1856,40): 

Cb    ta       8n      W      Je       Itn       Cu 


1.  Connecticut 

2.  Middletown 


80  

78*83        0*29 


3. 
4. 
5. 
6. 
7. 
8. 


u 
II 
u 
II 


Haddam 


It 


9.  Bodenmais 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


u 
II 
i< 
u 
11 
II 
11 

II 


79-62 
78*22 
76*79 
79*80 
80-60 
51*53  28-55 

81-07 
81*34 
79-68 
80-64 
79*78 
75-02 
78*51 
66*43  22-79 


0*47 
0*4 
0-60 
066 
It, 
0*84 

0*46 
0*19 
0*12 
0*10 
0-10 
0-47 
003 
0*68 


0*26 


0-76 


0-89 
1*47 
107 


15 

16*66 

16*37 

14-06 

18*23 

15*00 

15 -57 

18*54 

14-30 
18-89 
15-10 
15*33 
14*77 
17-22 
15*77 
16*82 


5 

4*71 
4-44 
5*63 
3-14 
4-60 
3*25 
4*65 

3-85 
8-77 
4*65 
4*65 
4-77 
3*59 
2*31 
2-39 


0-07 
0*06 


0*60 


0*13 
0*10 
0*12 

1-51 


0*45, 
tr.- 


048= 


17.  "  48*87  80*68 

18.  Tirsdienreuth     78*6 

19.  BmenMts. 

20.  " 

21.  " 

22.  Greenland 

23.  ** 


0*91 


80*47 
78*60 
76-66 
76*04 
77*80 


017 


0*42 
0*39 

017 


15*70    2*96       

IS-l       5*2         

8*50  6*09  x%2*44 

12*76  4*48Mg3*01 

14*29  [7*55]      

16*91     4*34       

16-52    4-95       


=  100  WoUaston. 

%  0*22=101*23  SchUeper 

:  100-96  Rose. 

Mg  0*49=99*06  Hermann. 
99*24  Chandler. 

=99*86  Oesten. 

=99*92  Hunt 

Zr  0*34,  3ig  0*42,  fi  O'le^ 

100-19  B 

98*80  Rose. 

99-29  Rose. 

: 99*67  Rose. 

=100  93  Avdejefl 

=  100*89  Jaoobson. 

=96*91  Chandler. 

Ag  1*67=99*96  Warren. 

,  &  0*28,  Mg  0*40,  a  0-35  = 

100-11  E 

,  %  0*14,  ft  0-40=99*66  Bl 

=99-07  Muller. 

— ,  1"  2-0,  tJ  0*50=100  Hera 
0-75,  t  0*66=1<>0-17  Bromeia. 
0*54,  t  0*54=100  Oesten. 
0-54=98*22  Oesten. 
0*39=99*83  Oesten. 


<r.= 
<r.= 

0*21: 

0*22: 
0-30, 


618 


OXTOEN  OOMPOXJNDB. 


Cb      ftL 

34.  Gteenland    61*76  35'64< 
26.  "  Evigtc*    78-74 

26.  "  77-97 


Sn 

W 

te 

KTn 

..1^ 

^.^ 

16*41 

4-60 

0*16 

16*40 

5*12 

073 

0-18 

17-38 

3-28 

Cu     Ca 


27.  Ghanteloube        78*74 

28.  £|j6rk8k&r,  Fin].  82*5 


14-60    7 17       - 

10       13-2      6-6 

*  nm«nle  add  of  HennaaiL 


— ,  Ag  0  60=99*9 1  Hemai 
— =100-42  MuBer. 
«r.,  ir  018,  fig  0-23,  ^b  0-15r 

99i3l 
— =100-41  Damour. 
-=102-2  Nordenskioli 


WollaBtcn's  analysis  was  made  on  four  grains  of  the  original  'spedmen  in  the  Britiah  Uaaeaz, 
sent  out  fh>m  Ck>nnecticut  by  Governor  Winthrop  to  Sir  ELans  Sloane. 

Pyr.,  etc. — ^Like  tantalito.  You  Kobell  states  that  when  decomposed  by  fusion  with  cxasL 
potash,  and  treated  with  muriatic  and  sulphuric  acids,  it  gives,  on  the  addition  of  sine,  a  l^ 
oolor  much  more  lasting  than  with  tantalite;  and  the  variety  dianite,  when  similtflj  treated,  pva 
on  boiling  with  tin-foil,  and  dilution  with  its  volume  of  water,  a  sapphire-blue  fluid,  wfafle,  wit: 
tantalite  and  ordinary  oolumbite,  the  metallic  acid  remains  undissolved.  The  variety  from  Hac 
dam,  Gt,  is  partially  decomposed  when  the  powdered  mineral  is  evaporated  to  dryness  with  ooi 
contrated  sulphuric  add,  its  oolor  is  changed  to  white,  light  gray,  or  yellow,  and  when  boue. 
with  muriatic  acid  and  metallic  zinc  it  gives  a  beautiful  blue.  The  romaiicably  pure  and  uoaltere. 
oolumbito  from  Aricsut-fiord  in  Greenland  is  also  partially  decomposed  by  sulpboric  add,  and  th. 
product  gives  the  reaction  test  with  zmc,  as  above. 

Obs. — Occurs  at  Rabenstein,  Bavaria,  near  ZwieseL  not  fkr  from  Bodenmaia,  in  granitR,  vi:^ 
iolite  and  magnetite;  at  Tirschenrouth,  Bavaria;  at  Tammela,  in  Finland;  at  Ghanteloube, oea 
Limoges,  in  pegmatite  with  tantalite;  near  Miask,  in  the  Ilmen  Mts.,  with  samarskite;  at  He: 
manskar,  near  Bforskftr,  in  Finland;  in  Greenland,  in  cryolite,  at  Evigtok,  in  brilliant  erptik 
disseminated  through  or  among  the  wolfram  of  Auvergne,  and  detected  by  acting  with  aqna-rega 
which  dissolves  the  wolfram  and  loaves  untouched  th.o  columbite  (Phipson,  Chem.  News,  1^' 
160);  at  Monte  Video.  &  A. 

In  the  United  States,  at  Huddam,  2  m.  frt>m  the  village,  in  a  granite  vein,  some  of  the  ajiHi^ 
several  pounds  in  weight ;  also  at  the  chrysoberyl  locality,  but  not  now  aooeaaible ;  also  at  tbc 
iolite  locality,  Haddam ;  near  Middletown,  in  the  "  feldspar  '*  or  **  china-stone  quany,"  with  alliite. 
abundant  in  fine  crystals  some  very  large ;  figure  429  represents  one  f  in.  long ;  another,  ^ 
scribed  by  Professor  Johnston  (Am.  J.  Sd,  xxx.  3S7),  weighed,  before  it  was  broken,  14  ponn-is 
and  the  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  lbs.  12  oz.;  it  exhibits  the  faoei 
i'ij  f'-i,  i-2,  I,  i-S,  ^-i,  and  another  imperfect  plane,  which  appears  to  bo  1-3.  At  Ghesterflelu 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  of 
albitic  granite;  Acworth,  N.  H.;  also  Beverly,  Mass.;  Northfield,  Mass.,  with  beryl;  FymouL. 
N.  H.,  with  beryl;  Greenfield,  N.  Y.,  with  chrysoberyl. 

The  Connecticut  crystals  are  usually  rather  fragile  from  partial  change ;  while  those  of  Gna 
laud  are  veiy  firm  and  hard. 

The  occurrence  of  oolumbite  in  America  vras  first  made  known  by  Mr.  Batdiett's  ezaminaQOL 
of  a  specimen  sent  by  Governor  Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Royal  SocieCjr. 
which  was  labelled  as  found  at  Neatneague.  Dr.  8.  L.  Mitchill  stated  (Med.  Bepoe.,  voL  viiL)tb&i 
it  was  taken  at  a  spring  at  New  London,  Gonn.  No  locality  has  since  been  detected  at  that  pbce. 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J.  ScL,  \y.  52),  and  tioff 
near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locality  was  at  one  of 
these  places,  which  are  about  30  m.  W.  of  New  London. 

For  reoent  papers  on  cryst  see  Desd.,  Ann.  d.  M.,  V.  viiL  S95 ;  Schrauf^  Ber.  Ak.  Wien,  zli^- 
445,  1861 ;  Maskelyne,  PhiL  Mag.,  IV.  xzv.  41.  The  crystallographic  identity  of  the  Americui 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Ann.  Lye  N.  Y.,  i.  89,  1824). 

The  metal  of  columbite  was  named  columbium  by  Hatdiett  in  1602,  from  (Columbia,  a  name  tf 
America,  whence  his  spedmen  was  received,  and  thus  came  the  name  columbUe  given  by  Jamesa 
and  Thomson  (see  further  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compoaodi, 
named  it  anew,  calling  it  niobium,  and  this  gave  rise  to  the  name  niobiie,  Baierite  is  from  tin 
German  name  of  Bavaria.  Ibrrelite  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinazy  Middle' 
town  oolumbite:  and  Greenlandite  Bre'iih^  is  that  from  Greenland;  both  names  originated  parti; 
'lU  erroueous  views  of  the  crystals  of  the  minerals.  Dianite  is  the  Bodenmaia  columbite,  in  wiiich 
V.  Koboll  supposed  he  had  discovered  the  acid  of  a  new  metal,  which  he  called  dioudiaiL 

No  good  reason  has  been  given  for  substituting  niohium  for  ooiukfnJbium;  and  yet  most  Ea^ 
chemists,  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  given  \ff  thi 
English  discoverer.    The  rule  of  priority  demands  recognition. 


476.  TAPIOLrm.    TapioUt  A.  &  NordenMkiSld,  (Efv.  Ak.  Stockh.,  443,  1863. 

Sukula)  Arppe^  Act.  Soc.  Sd.  Fenn.,  vL  690,  1661. 


(ft 


TANTALATSS,   COLUMBATES.  61 C 

Tetragonal.  <?Al-i=147''  7';  o=0-6464.  1  A 1  in  same  pyramid 
123°  1',  over  base  84°  52' ;  Oa  1=137°  34' ;  1  A  1-1=151''  30'.  Cleavage 
indiatinct 

H.=6.  G.=7-35-7-37',  Nord. ;  7*17— 7-36,  Arppe.  Lostre  stroni; 
adamantine,  approaching  metallic.     Color  pure  black, 

Oomp.— :f'e'fB'=TaiitilIoac[d63-l,pTob>Z7doriroQ  t8-9=l0a  Axa^jtw.  1,  Arppe  (L  a) 
3,  Nordenskiold  {L  a) : 

t.  Sn  fe 

1.  Sukola       (}]  SS-ia 

a.       "  (I)  83-06 

Pjr.,  ato. — B.B.  behaTea  like  tantalite,  bnt  piTm  no  reaction  tbr  mangBDeaa. 
Oba, — Omuib  Dear  the  Kulmala  fam,  In  the  village  or  Sukula,  In  the  pajish  or  Tammels,  Fio- 
land,  in  white  pegmat^  granite,  witii  berjl,  tourmaline,  and  areenopTrite. 
Named  from  an  andent  l^nnish  dlTinitj. 

4Tfi.  HIBLMrm.    Bjelmlt  A.  E.  SardenMM,  Fogg.,  oxL  SSa,  1860. 

CrjBtallization  indistinct.     Maseive,  witboat  apparent  cleaves. 
H.=5.    G,=5'82.    Lustre  metallic.    Color  pure  black.    Streak  grayish- 
black.     Fracture  granular. 

Oomp. — A  Btanno-tantalste  of  iron,  nnniam,  and  jttria.    Analjais :  Nordeiukiold  (L  a) : 

fa    Sn,ff  flu      t      J-o     SId      Ce       V      Mg      (ta      B 
62-43     S-6S    0-10    4-87     SOS    3  81    1-01    619    0  36    4-3it     3-26=98-31. 

Pyr.,  etc. — In  the  closed  tube  decrepitatea  and  jields  water.  B.B.  luRiBiblp,  but  turns  brawn 
In  O.F.  With  ealt  of  phoaj^onis  eaaily  diaaolred  to  a  bluiah-green  glaaa.  With  borax  disBolTei 
to  a  clear  giaaa,  "hltdt  mnuutis  unchanged  on  Seming.  With  eoda  on  oharcoal  givea  metallic 
apangles  I  Nordenakiuld). 

Obi. — From  the  Eararfret  mine,  near  Fahlun,  Sweden,  along  with  ganet,  pyrophyaalito,  gado- 
Unite,  asphaltiun,  in  a  pegmatjrte  granite. 

477.  TTTROTANTAUni.    Tttrotanul  Ehiitry,  Ak.  H.  Stockh.,  xxilL  SO,  1S02.    Tnntale 
oiida  yttrifSre  ffi,  Tr.,  1823,    TttroHmeDlt  Herm.,  J.  pr.  CK,  xnviiL  110,  1816. 

Orthorhombic.  7a  7=123°  10';  0  A2.i=103°26' ;  o:  J:  c=20934  :  1  : 
1'8482.     Observed  planes :  0  ;  vertical,*-*,  7,  i-!,  i-S, 
»-B;  domes,  l-i,2-i.    (9  A  l-t=131'' 26',i-iA  l-t=138°  ** 

34',  i-tA/=118''  25',  **-iAf^!=137°  16',  *-»  A  ;.S= 
105°  9',  i-iAi-i,  ov.  i-t,=94°  32',  i-iAi-i,  adj.,= 
14&°  43',  i-t  A  i-5=159°  43'.  Cryatale  often  tabular 
parallel  to  *-t.     Also  massive;  amorphous. 

H,=5— 5-5.  G.=5*4— 5'9.  Lustre  submetallic 
to  vitreous  and  greasy.  Color  black,  brown,  brown- 
ish-yellow, straw-yellow.  Streak  gray  to  colorless. 
Opaque  to  subtranslucent.  Fracture  email  concboi- 
dfu  to  granular. 

Ttterby. 

Vh-,— L  The  blaek  jttrotantallte,  of  Ttterbr,  is  iron-blaek,  anb- 
metallic  in  lustre,  and  has  G.=B'395,  Beiz.;  6-61,  Peretz;  after  ignition  6-40,  Perets ;  1-09,  Xor- 
denaki6ld.    Ofton  in  crystals. 

2.  Tlieve'iJiuof  Ttterby  isamorphoQSorlndisMnctly  ci7Btalllied.andha«G.=6-88a,  Ekebergj 
n'4r>8,  Chiiiidler ;  after  ignition,  6-40,  Peretz ;  fi-B4fl,  Ohnndler.  8.  The  yellow  from  EaraifTe 
ha*  (i.=b-6ii',  Cb/denius.    Thia  raiietj  oonCuna  much  UTsniam. 


020  OXYGEN  COMFOUIIDS. 

Hennann  calls  the  mineral  of  anal.  5,  G,  7,  ffUrolaniaUie,  and  that  of  his  own  analysia  ytL't  Sm$ 
mijk  giving  G. =4-88. 

Oomp.<— Tantalate  of  yttria  and  lime,  or  yttiia,  lime,  and  iron,  with  some  protozydof  uraoinm; 
{t,  *e,  Ca,  XJ)^  1Pa*=,  if  Y  :  Ca :  *e  :  U=6  :  2  :  1  : 1,  Tantalic  add  62-6,  yttria  22*6,  lime  6*2,  prot. 
ozvd  of  iron  3*4,  prot  uranium  6-3=100.  Analyses:  1-4,  Berzelius  (AfhandL,  It.  268,  272, 
Schw.  J.,  xvL  451);  5,  Peretz  (Pogg.,  IzziL  165);  5  A,  same,  with  4'86  fi,  the  mean  loss  bv 
ignition  (Ramro.  Min.  Oh.,  400);  6,  Chandler  (Inaug.  Dissert);  7,  Potyka(Inang.  Dissert);  8 
Xordenskiold  (Pogg.,  czi  280) ;  9,  J.  J.  Chydenius  (ib.,  284);  10-12,  Hermann  (BnlL  Soa  Hat 
Mosc,  xzxyiiL  358) : 

*ii     W        Sn        t      t  *e    %    Ca    Ou     tt 

1.  Ytterby,  y«i/(W     6012  1*04      ©6*62  29-78  Pe  1-16  0*60 =99  22  Bere. 

2.  "  "  59-60  1-26     »*  3-23  29*90  "  2*72   8*29 =99*89  Bert 

3.  •»  black  67*00  8*25     "  0*50  20*25  "  8-60   6-25 =95*75  Bert 

4.  ♦*  lmh,'bk.  61*82  2-59     «  Ml  38-62  "  0*55   3*26 =97-85  Berx. 

5.  "  black  68*65  0*60     "3*94  21-25      6*29  1*40  7-55  0*40   =100  08Fto. 

6 A,  *«  "  65-80  0*57     8*75  20*22      6*96  1-3S  7-18  0*40  4-86=100-07  Per. 


6.  "        yeUow  67*27  1*85      0-10  6*10  18*64  4*82  0*75  4-78  0*69  6-00=100  Chandl. 

7.  "            "  55*60  0*49      0*10  7*00  25*62  0  77  0*19  3*60  0*43  4*11=99  67  Pot 

8.  **        btack  56-56  8*87 0*82  19*56  8*90   4*27     ir.    6*68=100*66  N. 

9   Eararf7et,&rotim  56*44 2n0'42  1*19  80*48  3*27   2  27  0*27  4*83=99-12  Ghyd. 

ta*    Cb*     Ti     *h    tr       t   (Oe,La,t)i)  *e    An   Ag    Ca     fi 

10.  Ytterby        61*33       1*50   5-64  19*74       tr.  806  100   2*08  1*66=101*01  H. 

11.  "  57*81        500   1-87  18*30      2*27       13-61  0*83   O'SO   =100*69  H. 

12.  •«        81*29  23-80  8*00  2*88  3  01  21-03       2-48       11*07  0*26  0*80 =99*57  H. 

*  Hemuum*!  ffanenie  add.  ^  Nloboaa  add  of  Hannana. 

Blomstrand  has  found  16  p.  c.  of  oolnmbio  add  in  the  yellow  yttrotantalite ;  he  regards  He^ 
mann's  ilmenic  acid  as  having  no  existence.  Marignac  confirms  this  statemnnt,  and  has  shown 
ilmenic  add  (G.  3*8)  to  be  columbic  add  mixed  with  titanic  add,  while  his  "  niobic  *'  add  (G.=5} 
contained  tantalic  acid.     In  anal  1,  2,  4*64  p.  a  of  fi  were  found,  and  in  3,  5-43. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  the  black  varieties  turn  yellow.  On  intense  igni- 
tion both  varieties  become  white  and  give  off  traces  of  fluorine.  B.B.  infusible.  With  3alt  of 
phosphorus  dissolves  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  add,  which  with  a 
strong  heat  is  also  dissolved ;  the  black  variety  from  Ytterby  gives  a  glass  faintly  tinted  rose-red 
from  the  presence  of  tungstic  add ;  the  dark  and  yellow  varieties  give  a  faint  g^reen  bead  ou 
cooling,  due  to  the  presence  of  uranium.  The  mineral  from  Finbo  and  Eararfvet  gives  an  iron 
glass.  With  soda  reacts  for  manganese.  With  soda  and  borax  on  diarcoal  gives  traces  of  metal- 
lic tin  (Berzelius).  Not  decomposed  by  adds.  Decomposed  on  fusion  with  bisulphate  of  potash, 
and  when  the  product  is  boiled  with  muriatic  add  metallic  zinc  gives  a  pale  blue  color  to  the  solu- 
tion which  soon  fades. 

Obs. — Occurs  in  Sweden  at  Ttterby,  near  Yazholm,  m  red  feldspar;  at  the  Eararfret  mine, 
and  at  Finbo  and  Broddbo,  near  Fahlun,  imbedded  in  quartz  and  albite,  associated  wich  gameC, 
mica,  and  pyrophysalite. 

On  cryst  see  A.  £.  Nordenskiold,  (Efr.  Ak.  Stockh.,  1860,  28,  dted  in  Pogg.,  cxL  280,  and  J. 
pr.  Gh.,  IttxI.  19H. 

The  nan:e  yttroiantaliie  alludes  to  the  composition.  TUroUmemie  wbs  given  to  a  variety  by 
Hermann  upon  the  disooyery  in  it  of  his  suppled  new  metal  Hmenium. 

478.  SAMARSKTTB.  Uranotantal  ff.  Rom,  Pogg.,  zlviiL  556,  1839.  Samarskit  ff.  Rose 
Pogg.,  Ixxi.  157,  1847.  Uranoniobit  K  Rose,  Pogg.,  IzzL  166,  1847.  Yttroilmenit  HenoL, 
zlii  129,  1847,  J.  pr.  Ch.,  zliv.  216,  1848. 

Orthorhombic.  Angle  of  prism  i-Z,  135°  to  136°  (whence  7  A  7=100^ 
iC  to  101°  40',  near  that  of  columbite).     Usually  in  flattened  grains. 

H.=5-5-6.  G.=5-6U-6-75 ;  5-45-5-69,  [North  Carolina.  Lustre  of 
surface  of  fracture  shining  and  submetallic.  Color  velvet  black.  Streak 
dark  reddish-brown.     Opaque.     Fracture  subconchoidal. 

Oomp.— Analyses :  1,  2,  3,  Peretc,  under  the  direction  of  Rose  (Pogg.,  Izzl  167);  4,  CShandUn 
anaug.  Dissert);  6,  Hermann  (J.  pr.  Gh.,  L  178);  6,  T.  &  Hont  (Am.  J.  Sd,  U.  ziv.  341): 


Ob     W     U(S?) 

te 

t 

1.  Miask 

66*38        14-16 

16-43 

916 

2.      " 

66-00        16-70 

16-90 

1104 

S.      " 

66-91         16-77 

16*94 

8*86 

4.      ♦• 

66*10  0-48     19-22 

16-05 

4*91 

6.      " 

66-36     ^16-63 

8-87 

18-29 

6.  N.  Caiolinn  64*81          *'  1708 

14*07 

11*11, 
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%  Ca,  liibl 

0-80    0*92=96-84  Peretz. 
0-76    1-02=101-41  PeretB. 
0-76     1*88=99-61  Perete. 
0-26    l-OO,  Sn  0-26,  Cu  0-07=96-85  Ohandler 
0-60, Ce,  La 2-85,  Jin  1-20, igD.  0-33=10003 II 
11*11,  Ce,  La  8-96,  ign.  0*24=  101-21  Hunt 

Later  FiDkener  and  Stephana  have  obtained  from  the  Miaak  mineral  (H.  Boae  in  Yerh.  lOn 
8t  Pet,  1863,  13): 

Cb      W       9       Ir     &a      fh      t%     ISSn     On     Ce       t"      %     Ca      £[ 

47-47    1-36    11-60    4*35    0*6       6-05    11*02    0*96    0*26     3*31    12*61    014    0*73    0-45=100*56 
60-17         11-08   4-26    0*63    6*55    10*55    1*60     15-90  004    0*64    0*40=100*82 

Giving  for  the  0.  ratio  between  the  Cb  [+W]  and  the  other  ingredients  9-49  : 9-65=1 :  1, 

whence  the  general  formula  (ft*  fi,  Uif  Cb*. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates,  g^ows  like  gadolinite,  cracks  open,  and  turns 
black,  and  is  of  diminished  density.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  gives  a  yellowish-green  to  red  bead,  in  R.F.  a  yellow  to  greenish-black,  which  on  flaming 
becomes  opaque  and  yeUowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
green  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  Aislon  with  bisulphate 
of  potash,  yielding  a  yellow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
tantalic  acid,  and  on  boiling  with  metallic  zinc  gives  a  fine  blue  color.  Samarskite  in  powder  is 
also  sufficiently  decomposed  on  boiling  with  concentrated  sulphuric  add.to  give  the  blue  reduc- 
tion test  when  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs. — Uranotantalite  occurs  i^  reddish-brown  feldspar,  with  crystallized  nschynite,  in  the 
llmen  mountaius,  near  Miask  in  the  Ural.  The  largest  pieces  met  with  were  of  the  size  of 
hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  ^  instead  of  i-2  (as  in  mengite),  then  /A  /becomes 
100*  57'  to  102''  20*. 

Kamed  after  the  Bussian,  v.  Samarski. 

479.  BXTXBMmi.    Euzenit  Scheerer,  Pogg.,  L  149,  1840,  IzziL  566. 

Orthorhombic.  Form  a  rectangular  prism  (i-i,  i-i)  with  lateral  edges 
replaced  by  /,  and  a  pyramid  at  summit,  also  with  a  macrodome  m-u 
/A  7=126°,  irl  A  m-I=154°  30',  i-i  A  pyramid =107°,  Dahl ;  /A  7=120°?, 
i-t  A  7Wr-i=153°,  i-i  A  7n-i=124°,  i-i  A  pyr.=136°,  Greg;  prism  of  141°, 
macrodome  of  69°  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6-5.  G.=4-60,  Jokter,  Scheerer;  4-73— 4-76,  Tvedenstrand,  id. ; 
4-94-4-99,  ib.,  Breith.;  4'89— 4*99,  Alve,  Forbes;  4*96,  Chydenius. 
Lustre  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color  brownish- 
black;  in  thin  splinters  a  reddish-brown  translucence  lighter  than  the 
streak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
choidal. 

Oomp. — A  columbo-tantalate,  containing  titanio  acid,  yttriuin,  and  uranium.  0.  ratio  for  1^  f\ 
Ub+ Aa=  (fh>m  mean  of  anal  3,  4)  8  :  6  :  7 ;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  and 
Cb+Ta  is  2  :  1,  which  would  give  the  formula  (R",fi)'^(Cb,  ta).  If  Ti  is  acid,  the  ratio  is  8  :  13. 
Hennann  makes  it  isomorphous  and  similar  in  formula  with  sssdhTnite.  Analyses :  1,  *i,  Scheerei 
(L  a);  3,  Forbes  <fe  Dahl  (Ed.  N.  Phil.  J.,  XL  i  62);  4,  Strecker  (J.  pr.  Oh.,  briv.  884);  5,  Chy 
denius  (Bull  Soc.  Oh.,  yi  434, 1866)  : 

Cb,ta    fi     Si    tr     j'e     Oe    La     1^     %    Oa     ^ 

1.  Jolster  49*66    7*94  6*34  218  0  96  2609  0  29  2*47  3*97  Scheerer. 

L  Tvedenstrand       63*64        -^^  7*68  2*60       2*91      28*97 4*04=99-74  Scheerer. 

3.  Alve  38-68  14*86  8*12  5*22  198  3*31   29*36  019  1*37  2*88=100-37  P.  A  D. 


4.  Tromoen         87-16  16*26  8*46  8*03  26*46  6*25  2*68=100  S9  Stredcer. 

5.  Arendal  64*28 fti  6*28      84*68 2-60=97*74  Ohydeniua 
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The  J&«ter  euxeoite  oontaiuB  the  most  titanic  acid;  jet  Scheerer  does  notdonbt  Ihe  identic 
of  the  two  minerals. 

Gbydonius  has  shown  that  the  mineral  contains  thoriA^  and  only  traoee  of  ozyd  of  ceriiini 
Mariguac  (Bib.  Univ.,  zxv.  2»,  1866)  found  62*28  of  metallic  acid,  consisting  of  about  32*6  p.  c.  of 
Cb  and  29*7  of  titanic,  the  ratio  of  the  two  being  stated  at  268  :  243. 

Pyr^  etc — B.B.  infusible.  Dissolves  b  borax  and  salt  of  phosphorus,  giving  a  yellow  bea4 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish-green  (uranium  reaction)  on  cooling,  if  suf- 
ficiently saturated  (Scheerer).  When  decomposed  by  fusion  with  caustic  potash,  and  subsequently 
created  with  water,  and  this  solution  neutralized  with  muriatic  add,  it  gives  a  precipitate,  which, 
boiled  with  concentrated  muriatic  add  and  tin-foil  gives  a  clear  sapphire-blue  fluid,  wliioh  dianges 
to  an  olive-green,  and  finally  bleaches.  If  the  residue  of  the  fusion  after  leaching  is  treated  witli 
muriatic  add  and  boiled  with  tin-foil,  it  yields  on  dilution  a  pale  rose-red  color  (v.  Kobell). 
The  mineral  is  suffidently  attacked,  on  evaporation  with  sulphuric  add,  to  give  a  whitish  residue, 
which,  treated  with  metallic  zinc  or  tin,  affbrds  the  characteristic  blue  reduction  test 

ObB« — Occurs  at  Jolster  in  Norway,  imbedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  i  in.  wide,  but  usually  much  smaller;  also  near  Tvedenstraad ;  a  I 
Alve,  island  of  Tromoen,  near  Arendal;  at  Moretjar,  near  Naskilen. 

Named  by  Scheerer  from  <u^<m{,  a  stranger,  in  allusion  to  the  rarity  of  its  oocunence. 


48a  JESOHTNTTB.    iBachynit  A»«.,  Jahreeb.,  ix.  196,  1828. 

Orthorhombic.    /A  7=91°  34i',  O  A  1-^=146^  18\  Kokscharof ;  a:h:c 
=0't)9244 :  1  :  1-0279.    Obeerved  planes :  O  (not  common) ;  vertical,  i-5,  /, 

i-i ;  brachydome,  2-i ;  octahedral,  1-2.  Crystals  usually  long 
prismatic  and  striated.  Cleavage :  irl  in  traces,  or  none ; 
none  observable  according  to  Kokscharof. 


4S8 


i-2Ai-2=128°6' 
i-2  A  i^=115  57 
/Ai-t=134  13i 
2-i  A  2-?,  top, =73  10 


2-1  A  i.i=143°  25' 
1-2  A  1-2,  adj.,=136  56i 
i-2  A  1-2=146  60 
2-i  A  1-2=128  16 


•  H.=5-6.  G.=4-9-5-14;  6-118,  Miask,  Kokscharof. 
Lustre  submetallic — resinous,  nearly  dull.  Color  nearly 
black,  inclining  to  brownish-yellow  when  translucent. 
Streak  gray,  or  yellowish-brown,  almost  black.  Subtrans- 
lucent — opaque.     Fracture  small  subconchoidal. 

Comp. — DoubtfiU.  The  mineral  described  by  Benselius  and  analyzed  by 
HartwaU  differs  much  in  the  pyrognostic  and  other  characters  given  from 
that  from  the  same  locality  investigated  by  Hermann,  and  the  identity  of  tho 
two  is  not  yet  certain.  Scheerer  found  do  Kiroonia.  Analyses:  1,  Hartwall  (Pogg.,  xvii.  483, 
Jabresb.,  ix.  196);  2-4,  Hermann  (J.  pr.  Oh.,  xrxl  89,  xnnril  116,  L  170,  Ixviil  97);  5,  id.  (BulL 
Soc.  Nat  Moscou,  zzzviiL  472,  J.  pr.  Ch.,  zciz.  288);  6,  id.  (BulL  Soa  Nat  Moscou,  zzzix.  &5, 
1866): 


1. 
2. 
3. 
4. 

6. 
6. 


ta^Ob  ti         2r 

66-0      20*0 

3:V8»  11-94?  17  62 

8505  10-56?  17-68 

88-2n  25-90     


Sn 
0-5 


th      f'e 


17-65 
4-82 


6-46  22-20 


;e 

•2-48 

15*59 

612 


La 

4-76 

11-13 

6-2»2 


9-35 
4-62 
1*28 


,Pe  2-6=97 -9  H. 

1-56=  101*05  Herm. 
1-66=100*51  Herm. 
1-20=100-57  Herm. 


82*30* 
S3-69i» 


16-05 
16-12 


22-91 
22-57 


5-30 
4*30 


1-60 
2-16 


1-70— 10tr72  Henn 
1  •50=100-18  Herm 


600  15*96« 

6-58  14*36« 

A  Made  891M)  nmenlo  add  (or,  later,  19*28  llmenle,  and  19*72  flmenoas  acid)  plus  8*80  niobttuB  add. 
b  Made 8016 llmenie add  plos  848  nloboae add.  c  Qe o,  La 0, Di O. 


Hermann's  analyses  afford  for  the  0.  ratio  of  bases,  ¥i,  Cb+ta  7*9  :  6  0  :  8*2,  as  deduced  \(w 
him,  or  13-9  :  8-2  for  bases +ti,  andCb  +  Ta.    His  ilmenic  add  is  made  tantalic  and  Columbia 

Pyr.,  etc. — In  the  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  tho  forceps  sweQi 
up  9nd  changes  its  cdor  from  black  to  a  rusty  brown«    In  borax  dissolves  easily  in  O.F.,  giric^ 
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m  yeUov  bead  \flifle  hot,  and  on  oooling  becomes  oolorless ;  in  B.F.  with  tin  gives  a  blood-red 
bead.  More  difficultly  soluble  in  salt  of  phosphorus ;  with  a  smaU  amount  of  Uie  assay  gives  a 
colorless  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  clouds  the 
bead ;  in  R.F.,  with  tin  on  charcoal,  yields  an  amethystine  glass  (Berzelius).  Decomposed  on 
fusion  with  potash;  yieldB  reactions  similar  to  those  mention^  under  enxcnite  (v.  Kobe!!).  It  is 
also  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  test  with  zinc. 

Oba. — From  Miask  in  the  Ilmen  Mta.,  in  feldspar  with  mica  and  zircon ;  also  with  ebclase  in 
the  gold  sands  of  "  Kaufmann's  Bakakin,**  in  the  Orenburg  District,  Southern  UraL 

Named  from  alaxwiiy  shames  by  Berzelius,  in  allusion  to  the  inability  of  chomical  scionoe,  at  the 
time  of  its  discovery,  to  separate  the  two  unlike  substances,  titanic  acid  and  ziroonia. 

On  crysk  see  Brooke,  Phil.  Mag.,  z.  188  ;  Rose,  Beis.  UraL,  iL  70 ;  Desdoizeaux,  Ann.  d.  U. 
lY.  iL  .149;  Kokscharof,  Min.  RussL,  ill  384,  iv.  63,  fOO.  Rose  made  i-2  A  ^2=12'7^  19',  and 
24  A  2-is=73''  44',  which  he  says  «re  a];^Nrozimation8  only,  the  faces  being  roug^  fig.  483  is  by 
Roee. 

481.  POXiTORAQB.    PolykniB  Scheerm',  Pogg^  IziL  430,  1844. 

Orthorhombic.    /A  7=95**,  O  A  1-1=134°  15' ;  a:b:  484 

o=l'02655  : 1  :  1*0913.   Obeeryed  planes  as  in  the  figure. 

O  A  2-1=118°  0'  1  A  1,  mac.,=112°  32' 

O  A  1=125  41i  1  A  1,  brach.,=106  24 

O  A  1-J=139  59  i-«  A  Uj  ov.  i-i,=140 

1-8  A  1-8,  inac.,=96  40  t-i  A  i-S=160 

1-8  A  1-8,  brach.,=152  2-i  A  i.i=152 

Crystals  thin  linear.     Cleavage  none. 

H.=5-5.  G.=5-09— 5-12.  Lustre  bright.  Color  black; 
in  splinters  brownish.  Streak  grayish-brown.  Fracture 
conchoidal. 

Oomp. — Aocording  to  Scheerer,  contains  columbio  add,  ozyd  of  uranium,  titanic  acid,  zirconia, 
oxyd  of  iron,  yttria,  and  protoxyd  of  cerium,  with  a  little  alumina,  and  traces  of  lime  iind  magnesia. 

Pyr.,  etc— In  the  closed  tube  decrepitates,  and  gives  traces  of  water.  B.B.  in  the  forcepi 
glows,  and  turns  to  a  light  grayish-brown  color,  but  is  infbf»ible.  Soluble  in  borax,  giving  Id 
O.F.  a  clear  yellow  bead,  which  in  R.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greenish ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metaUio  particles.  Decomposed  by  evaporation  with 
concentrated  sulphuric  acid;  the  product,  treated  with  muriatic  add,  gives  on  boihng  with  me- 
tallic sine  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (zirconia). 

Oba. — From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthite;  crystals  i  to  li  in.  long; 
also  near  Dresden. 

Named  from  v  'Avr,  tTiany,  and  Kpdcis^  mixture. 

N.  B.  Moller  makes  the  so-called  polycrase  of  Brevig  certainly,  and  that  of  Hitteroe  probably, 
identical  with  polymignite  (J.  pr.  Ch.,  Iziz.  318).  Seheerer  mentiona  a  prism  of  93"  32'  (B.  H. 
Ztg.,  xviL  22),  and  Breithaupt  one  of  69"  and  12r. 

482.  POLYMXaNITB.    BeneUtu,  Ak.  a  Stookh.,  388, 1824. 

Orthorhombic.     /A  7=91°  44',  O  A  l-t=144'  435 

S';a:b:  c=0-7252 : 1 : 1-0308.  Observed  planes : 
O ;  l-I,  2-i,  4-i,  i-i  ;  2-2. 

O  A  1-1=144*'  63'  2-2  A  2-2,  mac.,=136^  28' 

O  A  2-1=125  16  2-2  A  2-2,  brach.,=99  14 

O  A  2-2=121  49  2^2  A  2-2,  has., =116  22 

«  A  4-1=160  26  1-1 A  1-1,  ov.  Oj=zl09  46 
i-i  A  2^2=111  46  i-i  A  1-1=125  7 
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Cleavage :  iri  and  O  in  traces.    CiyBtals  generaUj  slender  and  thin,  and 
striated  longitudinally. 

H.=6-5.  G.=4-77— 4-85.  Lnstre  submetallic  bnt  briDiant.  Coloi 
black.  Streak  dark  brown.  Opaque.  Fractnre  perfect  ccmchoidal,  pre 
senting,  like  the  surface,  a  brilliancy  almost  metallic. 

OoDiii^Aooofdiiig  to  an  aiialyBia  bj  Beraelms  (Ak.  H.  Stockh.,  S.  339, 1824X  imperfect  bo- 
of  the  dUBcnlt  eepanition  of  the  titanic  add  and  zircxmia: 

¥146-30    2rU-U    Fe  12-20    0a4-20    Sn  2^0    €e  6-00    1^11-50=96^, 


with  a  trace  of  potash,  magoesia,  afica,  and  ozyd  of  tin.  The  blowpipe  reactiona  indicate  the 
probable  presence  also  of  eolmmbie  or  kmiaUc  add  as  an  essential  constituent  (Broshl 

P3rr.,  etc« — 'RB.  inlnsibley  and  unchanged  in  color.  With  borax  dissolres  readQj,  giring  an 
Iron  bead;  with  more  of  the  assay  beoomea  brownish-jrellow  on  flaming,  and  opaque  on  cooling ; 
with  tin  in  "BLF.  tarns  reddish-yellow.  With  salt  of  phosphorus  not  easily  acted  upon,  giTes  a 
reddish  tinge  in  B.F.,  whidi  is  unchanged  by  tin.  With  soda  shows  traces  of  manganeae  (Ber- 
zelins).  The  powdered  Frederidcsyam  mineral,  heated  with  concentrated  sulphuric  add,  gives 
a  whitish  reaidueiy  which,  treated  with  muriatic  add  and  tin-foil  gives  a  beautilid  azure-blue  color, 
indicating,  as  under  polycrase,  the  presence  of  some  other  metallic  add  in  addition  to  tttaniq 
whidi  of  itself  giTes  only  a  violet  cokxr.  The  dilute  add  solution  gives  with  turmeric  paper  the 
orange  color  characteristic  of  zinxmia. 

Oba. — Occurs  at  Frederidcsvam  in  Norway,  imbedded  in  feldspar  and  ziroon-syenlta.  Its  ccys- 
tals  sometimes  exceed  an  indi  in  length.    Beported  by  Shepard  as  occurring  at  Beverly,  Mass. 


FBBanSONITB.    mddmffer,  Ed.  FhiL  Trans.,  z.  274^  1826. 

Tetragonal,  hemihedral.  O  A  l-t=124''  20 ;  a= 
1*464.  Observed  planes  as  in  the  annexed  figure. 
O  A  1=115^  46',  1  A  1=100°  54',  and  128°  28',  3.f  A 
3-1=91°  59',  i-f  A  3-1=169°  17'.  Qeavage :  1,  in 
distinct  traces 

a=5-5-6.'  G.=5'838,  Allan;  5800,  Turner. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  submetallic.  Color  brownish-black  ;  in 
thin  scales  pale  liver-brown.  Streak  pale  brown. 
Subtranslucent — opaque.  Fracture  imperfect  con* 
choidaL 

Oomp^  Var.— Yariee  much  In  composition,  according  to  the  anal- 
yses, mre  other  cohunbium  minerals,  and  probably  as  a  result  of  alter- 
ation.   The  description  abofe  given  is  from  (1 )  the  Greenland  fergusonite. 

2.  A  mineraljrarn  Ttterby,  aocordiog  to  Nordenakiold,  is  very  similar  in  its  hemihedral  crystal- 
lization and  form,  but  contains  6  p.  a  of  water  (anaL  3,  4) ;  aa  pyrocUore  is  sometimes  hjrdroua^ 
this  peculiarity  may  be  one  of  the  effecte  of  alteration.  It  has  an  imperfect  basal  cleavage ;  a  vit- 
reous to  greasy  lustre ;  a  dark  brown  color :  H.=4'6 ;  G.=4'89 ;  and  is  feebly  aubtranslueent. 

3.  Ttjrite  Forbes  (Ed.  K.  PhiL  J.,  L  67,  1855,  and  PhiL  Mag^  lY.  xiil  91)  occutb  in  square 
pyramidal  crystals  like  those  of  feigusonite,  and  sometimes  2  inches  long,  with  occasionally,  ac- 
cording to  Kenngott  planes  correeponding  to  0,  1,  3,  |,  and  hemihedral;  but  with  the  &ccs 
too  uneven  for  exact  measurement.  It  has  one  deavage  distinct*  and  traces  of  two  others ;  color 
brownish-black;  H.=6-6;  6.=:5*13— 5'56,  P6rbes;  6*555,  Kenngott  It  contains  water,  but 
approaches  fergnsonite  in  composition  (anaL  5,  6).  It  is  from  Hampemyr  and  Helle,  near 
AreudaL  Norway,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  from  the  Norwegian  locality  of  tyrite,  and  supposed  to  be  that  species  (the  sped- 
men  having  been  sent  as  such  from  Krantz  to  H.  Roee^  has  been  analysed  with  stfll  different 
results  by  J.  Potyka  'Pogg.,  evil  590 X  he  finding  in  it  7  p.  a  of  potash  (anaL  7).  It  was  an 
irregular  mass  imbed  led  in  reddish  feldspar,  had  no  cleavage,  a  submetallic  lustre,  a  black  color, 
reddish-brown  at  the  edges  in  thin  splinters,  a  reddish-brown  streak,  and  H.=4^  G.=5*124. 

This  last  minenJ,  the  tyrite,  the  Ytterby  mineral,  and  fergusonite^  maybe  four  ^'-^^-^  — 
but  it  does  not  appear  probable. 
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ft.  BragUfi  of  IVxrbes  and  Dahl,  firom  Helle,  Narosto,  Alye,  and  Askerd,  Norway,  has  been  re 
fcrrel  to  fergusonite  bj  J.  A.  Michaelson  (J.  pr.  Gh.,  z&  108).  F.  &  D.  describe  the  mineral  at 
tetragonal,  with  H.= 6— 6*5;  0.=5'13— 5'36;  color  i)rown;  streak  yellowish-brown ;  lustre  sub* 
metallic ;  thin  splinters  tranalncent ;  and  as  losing  water  when  heated ;  but  infhsible  B.B.,  an<2 
becoming  yellow;  and  as  aSbrding,  with  salt  of  phosphorus,  a  skeleton  of  silica ;  characters  which 
suggest  a  relation  to  hydrous  or  altered  ziroou,  where  it  is  placed  on  p.  276.  Michaelson's  min- 
erSl  is  grayish-brown,  has  H.=4*6,  G.=5-40,  and  contains  no  silica  (anal  8). 

Analyses  :  1,  Hartwall  (Ak.  U.  Stockh,  167,  1828);  2,  Weber  (Pogg.,  cyii.  190);  3,  Kordens- 
kiold  (J.  pr.  Ch.,  Ixzxl  200);  4,  Berzelius  (Afh.  L  Fys.,  etc.,  it.  281).  TyrUe:  5,  6,  D.  Forbea 
(L  c.) ;  7,  Potyka  (Pogg.,  ovii.  590);  8,  Midiaelson  (L  c): 


Cb 

W     Sn     It 

3fcl      t 

Ce 

La 

XJ    te     Ca     ti 

1. 

Greenland 

47-75 

1-00  8-02 

41*91 

4-68- 

0-95  0-31 =99-62  H. 

2. 

(4 

48-84 

0-86  6-93 

38-61 

8-05  ■ 

0-35  1-88 =99-46  W. 

8. 

Ttterby 

46*83 

2-85       

39-80 

1-12  0*70  3-16  6-44=100-39  N. 

4. 

M 

48*86 

2-44       

36-31 

1-01  0-47  8-07  6-7l=97-87  B 

5. 

Hampemyr,  Tyr 

.44*90 

Ir. 

6-66  29-72 

5  86 

803  6-26  0*81  4*62=100-25  P. 

6. 

Helle,              " 

44*48 

(r.    2-78 

8-65  27-83 

6-68 

1-47 

699  2-11  1-68  4-66=100-18  F. 

7. 

Norway,         " 

43*49 

1-35  0-09  0*80 

31-90 

3*68- 

— 

4-12  1-12  1-95  3-71,  ft  7*23,  l^b 
0-41,  Ou  O-35=in0*2O  Pot 

8. 

Kelie,  Bragiief 

48-10 

1-45 

32-71 5  7-48 

4-96  1-37  1*82  1*03,  AnO'U. 

Mg  0-«9,  f»b  009,  Mich 

Weber's  analysis  gives  for  the  0.  ratio  of  protozyds,  ziroonia  and  tin-ozyd,  and  oolumbic  acid, 
4-5:1:6;  and,  if  the  zirconia  is  basic,  for  bases  and  add  nearly  1  :  1  =(IK*,  &)*  Qb\  The 
Ytterby  mineral  also  affords  very  dosely  the  ratio  1:1;  tyrite  about  9:11;  Potyka's  mineral 
9:9^,  or  very  nearly  1:1.  whence  all,  the  water  disregarded,  may  perhaps  come  under  the 
above  general  formula. 

Blomstrand  finds  5  p.  o  tantalic  add  in  the  Ytterby  mineraL 

Pyr.,  etc.— Fergusonite  fW>m  Greenland  gives  in  Uie  dosed  tube  a  little  water.  B.B.  inAisible ; 
on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty,  giving  a  yellow 
bead  while  hot,  the  insoluble  portion  being  white ;  the  saturated  bead  is  yeUowish-red,  and  is 
made  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white  insoluble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated,  slightly  reddish,  be- 
coming opaque  on  coding;  treated  with  tin  the  bead  remains  unoolored,  while  the  insoluble  residue 
is  made  fiesh-red.  Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
charcoal  affords  globules  of  metallic  tin  (Berzelius).  When  evaporated  with  sulphuric  add  yields 
a  white  residue,  which,  treated  with  muriatic  acid  and  metallic  zinc^  gives  a  bluish-g^reen  color 
Tyrite  decrepitates  and  yields  much  water  in  the  dosed  tube  (Forbes). 

Oba. — Fergusonite  was  discovered  by  Giesdcke,  near  Gape  Farewell  in  Greenland,  disseminated 
in  quartz,  and  named  alter  Robert  Ferguson  of  Baith.  Also  found  at  Ytterby,  Sweden,  as  men* 
tioned  above. 

Tyrite  is  assodated  with  euzenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main* 
land ;  at  Nseskul,  about  ten  miles  east  of  ArondaL 


484.  ADBLPHOLITK    Adelfolit  Nl  Kordenshidld,  Beskrifh.  FinL  Min.,  1866,  Jahrb.  HIn., 

313,  1858;  A,  K  Nbrd,^  Pogg.,  czzlL  616,  1864. 

Tetragonal.    Angles  undetermined. 

H.r=3*5— 4-6.  G.=3*8.  Lustre  greasy.  Color  brownish-yellow  to  brown  and  black.  Streak 
white  or  yellowish-white.    Subtranslucent. 

A  columbate  of  iron  and  manganese,  containing  41*8  p.  a  of  metallic  adds,  and  9*7  p.  a  of 
water.    From  Laurinm&ki  in  Tammela,  Finland,  with  columbite. 


486.  MBNaiTB.    Ilmenite  Brooke  FhiL  Mag.,  z.  187,  1831.    Mengit  G.  Rose,  Beis.  Ural,  tt. 

83,  1842. 

Orthorhombic.    /A  7=100*'  28'  0  A  14=133^  42';  a:b:  o=l'0i6S  : 
1  : 1-2071. 
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43T 


O  A  1.8=136°  50' 
7a  i-i=UO  14 
iri  A  i-«=lll  50 


v5  A  i-8,  adj.,=136'  20' 
1-5  A  1-8,  mac, =151  26 
1-8  A  1-8,  braclL,=101  IC 


Occurs  in  short  prisms,  ofken  terminated  by  four 
sided  pyramids.    No  distinct  cleavage. 

H.  =  5— 5"5.  6.=548.  Lustre  submetallic 
splendent,  of  surface  of  fracture  subvitreous.  Color 
iron-black.     Streak  chestnut-brown.     Fracture  un- 


even. 


Oomp.— OoDtains,  according  to  Q.  Boae  (L  cl\  Eiroonia^  ozjd  of  iron,  and  titanic  acid. 

Pyr.,  etc.— B.B  infVisiblef  but  becomes  niag:netia  With  salt  of  pbosphoras,  in  the  outer  flame, 
giyes  a  greenish-yellow  dear  glass ;  in  the  inner  a  yellowish-red,  which  is  made  deep  red  l^  add- 
lag  tin.    With  soda  a  manganese  reaction. 

Obs. — Occurs  in  granite  veins  in  the  Dmen  mountains.  The  crystals  are  Imbedded  in  an}ite, 
md  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  Ilmenite  being  preoccupied,  Rose  changed  it  to  Mengiie,  after  Menge,  the  dlscoT- 
erer  of  the  mineraL    The  mengite  of  Brooke  is  monazite. 

486.  RUTHBRFORDITZI.    Shqaard,  Am.  Assoc,  iy.  812,  1851,  Am.  J.  Sd.,  IL  xil  209. 

Monoclinic,  with  I A  /=93°,  according  to  Shepard.  In  crystals  and 
grains,  without  cleavage. 

II.=5'5,  Hunt.  G.=5'58— 5*69,  Shepard  ;  5*55,  Hunt.  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-brown.  Opaque,  but  thin 
fragments  translucent  and  smoky  orange-brown  by  transmitted  iight. 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  concnoi- 
dal.     Brittle. 

Comp. — According  to  Shepard,  contains  titanic  add,  ozvd  of  cerium,  and  possibly  oxyd  of 
uranium  and  yttria.  According  to  some  unfinished  trials  by  T.  S.  Hunt  (Am.  J.  Sd.,  II.  xiv.  844), 
it  contains  probably  58*5  p.  c.  or  more  of  titanic  acid,  with  10  p.  c.  of  lime,  with  other  ingredienti 
undetermined. 

Obs. — Occurs  at  the  gold  mines  of  Butherford  Co.,  North  Carolina,  along  with  rutile,  broddto, 
orcon,  and  monazite. 


8.    PHOSPHATES,  ARSENATES,  ANTIMONATES,  NITRATES, 


A    PHOSPHATES,  ARSENATES,  ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  green, 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright ;  crystalline 
forms  of  each  of  the  systems,  except  the  isometric.  The  nydrous  species 
have  a  still  wider  range  of  crystallization  and  colors,  including  the  isometric 
system  in  the  former,  and  reddish  shades  among  the  latter;  while  the 
limits  of  hardness  are  lower,  being  between  1  and  5  ;  a  much  larger  pro- 
portion of  the  sjjecies  are  clinohedral.     In  composition,  the  oxygen  ratio 

'^  bases  and  acid  which  is  far  the  most  common,  is  3  :  5 ;  next  to  this 
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6:5;  the  ratios  2  :  3,  4  :  5,  3  :  2  are  rare ;  while  1  :  1  is  unknown^  except 
problematically  in  two  or  three  species  of  doubtful  composition. 

The  pjrognostic  reactions  for  phosphates  B.B.  are  the  following:  If  the  add  is  combined  with 
a  base  which  of  itself  imparts  no  color  to  the  flame,  it  will  give  a  characteristic  bluish-green 
color,  and  this  may  be  made  more  intense  bj  moistening  with  sylphario  acid  before  ignition,  if 
the  phosphate  is  soluble  in  nitric  add,  the  dilute  solution  will  g^ye  with  acetate  of  lead  a  white 
precipitate,  which  after  washing  yields  B.B.  on  chara>al  in  &F.  a  crystalline  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  containing  but 
a  small  amount  of  phosphoric  acid,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
soda  and  a  small  fragment  of  sodium,  it  is  on  fusion  conyerted  into  a  phosphid,  which  aftet 
cooling  yields  phosphuretted  hydrogen  when  moistened  with  water.  Most  phosphates  in  ths 
state  of  powder  are  reduced  to  phosphids  by  simple  fusion  with  sodium. 

Arsenates  are  easily  recognized  by  the  alliaceous  odor  given  when  treated  on  charooal,  espedaUy 
when  ftised  with  soda. 


L  ANHYDROUS. 


ABBANaEMENT  OF  THE  SPEOIES. 

I  XENOTIME  GBOUP.    0.  ratio  for  bases  and  add  3  :  &    Crystallisation  tetragonaL 

490.  XmroTna  t^P  (PO}4e.  |¥, 

491.  Crtptoutb  Ce"P  (PO),|eg  |ee, 

11.  APATITE  GBOUP.  Oxygen  ratio  for  bases  and  add  8  :  5,  but  with  the  addition  of  a 
tiuorid  or  chlorid,  which,  if  induded  with  the  bases,  makes  the  ratio  10  :  16=2  :  3. 
Crystallization  hexagonal    Formula  A  on  the  ratio  3  :  5,  and  B  tliat  of  2  :  8. 

(Pe),|e.  |ea,+i6a(Cl„F.) 

p.e4(a»,F,)|ese|eaxo 

(pe),|ee  |Pb,+iPbci, 
p,e4a,|e,o|Pbi, 

(A8e),|e.  |Pb,+*PbGl 

As«e4Cis|e«o|Pbi«    - 

in.  WAONERITE  GROUP.  0.  ratio  for  bases  and  add  8  :  5,  but  with  the  addition,  in 
wagnerite,  of  a  flnorid,  which,  if  included  with  the  bases,  makes  the  ratio  4  :  6*.  CryBtaU 
lization  dinorhombic^  with  /A  /=9I°~96\ 

495.  Waonkritb  a  fig*P+MgF  (Pe),|ea  |Mg,+MgF, 

B  ttSlg+iMgFrP  (PF)  104  |Mg, 

496.  MONAZTTB  (Ce,  La,  l)i,  *hi)«  P  (P  e)a|e«  |(6e,  £a  Bi,  yTh), 

497.  TuBNXBm 


ly.  TRIPLITE  GROUP.    0.  ratio  as  in  the  Wagnerite  group.    Crystallization  orthorhombia 
with  /A  /=97'— lOl*. 

498.  Tbiphtutb  {^e,  &  i,  ti/  P  (P  e),|e,  |(Fe,  Mn,  DO, 


492.  Apatitb  a 

3Ca«P+Ca(Cl,F) 

B 

(A6a+A,Ca{Cl,F)rP« 

49H.  Ptbomorphits  A 

3l»b«P+Pba 

B 

(Ai*b-hA,(Pba))»jP» 

494.  MnrKTiTE  A 

3fb"ls+Pba 

B 

(Al^b+AfPbCl^^'^Xs* 

628 


OXYGEN  GOMPOIJNDS. 


499.  TbipUTB  a 

B 

500.  Hopsrni 


(*(*e,a[n)4-iBi)*l^ 


(Pe),|ea|(Fe,MnV+BF, 
(PF)|e4|(Fe.Mn), 


y.  BEBZELIITE  GROUP.    0.  ratio  for  bases  and  aoid  2  :  8. 
601.  BxBZRLnnD  (0%]CLg,]S[Q)"ls*  As«  e»|eto|(6a,  Mg,  Mii)i« 

VX  OABMINITE  GBOIJP.    Contains  sesquiozyds.    dystals  orthorhombio. 

602.  GABMINirB  S8,96,]l^b 

YIL  AMBLYGONITE  GBOUP.    Contains  alumina,  lithia,  and  fluorine.    Ofystallisatfosi  tii 
clinic;  /A  /=73*— 7V. 

603.  AXBLTGOHITB  P,$l,Li,F 

VnL  HEBDEBITE  GBOUP. 


604.  Hebdsbitb 


1?,Xl,0a,P 


IX.  MOKIMOIiITE  GBOUP.    Antimonates.    Crystallization  tetragonal 


506.  MOKDtOLITB 

606.  BoMErra 

607.  AiuaouTB 


(l»b.*'e,Mn,Oa)*Sb 
&»,SbO»,SbO» 
Sb,  %  Cu 


Sbt  e|e,  |(Fb^  Fe,  Mn,  ea)^ 


Appendix.^60%f  609.    Absbnatu  or  NiOKBL. 


490.  ZENOnMS.  PhoBphorByrad  Ytteijord  Ben,,  Ak.  H.  Stocikh.,  il  834^  1824.  Pbpsphor- 
saure  Yttererde  Genn.  Phosphate  of  Yttria.  Xenotime  Beud,,  Tr.,  il  552,  1882.  Ytterspath 
Glocker,  Handb.,  959,  1831.  Castelnaudite  Damowr,  L'Institut,  78,  1858.  Wiaerin  Kenmgok, 
Jahrb.  Min.  1864,  464. 

438  Tetragonal.     <?  A  1=138°  45';  a=0-6201.     Ob- 

served planes  as  in  the  annexed  figure.  1  A  1, 
pyram.,=124°  26';  ba8al,=82°  30';  /A  1=131° 
15'.     Cleavage :  /,  perfect. 

B[.=4-5.  G.=4-45-4-56 ;  4-557,  Bens. ;  454, 
Georgia,  Smith.  Lustre  resinous.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayish- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.    Opaque.    Fractore  uneven  and  splintery. 

Oomp.if  *P=Pho8phoric  add  87-86,  jttria  62-14=100. 

Analjsea:  1,  Berzelins  (La);  2,  E.  Zschau  (Jahrb.  Kin.  1856,  618);  3,  X  L.  Smith  (Ana.  J^ 
Sci.,  IL  ZYuL  378);  4,  Damour  (BalL  O.  Fr.,  IL  xiii.  542);  5,  Wartba  (Pogg.,  czamiL  166):  \ 


9e 


Oe 


1.  mttex^ 


Y 

88*49*  —    62*58     —-,  snbphosph.  iron  8*98=100  Beneliiu. 
80-74      ir.      60*26    ^^-98,  Si  <r.=98'97  Zachau. 
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8.  I^toorgia         82-46 
4.        "  81*64 

6.  Wiserino       35*08 
^  With  It.  of  HF. 


Pe       t       Oe 
206    64*13  ll'03^  Si  0*89=100*66  Smith. 

l-20«   60*40   ,  Ti,  2r  7*40=100*64  Damour. 

48*33  ,  specular  iron,  with  traoeti,  6-59=100  WartiuL 

^  InoladM  A  UtUe  La  0,  Dl  O.  *  Inolndw  Mzno  U*  0*. 
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Pyr.,  etc.-— B.B.  InfViBible.   When  moistened  with  sulphurio  add  colors  the  flame  bluish-green 
Difficultly  soluble  in  salt  of  phosphorus.    Insoluble  in  adds. 

Obs. — From  a  granite  yein  at  Hitterde,  with  polycrase,  malaoon, 
and  orthite,  where  the  crystals  are  sometimes  symmetrically  com- 
pounded with  crystals)  of  zircon,  as  in  the  annexed  figure  (E.  S^sohau, 
Am,  J.  Sd.,  II.  XX.  27H)p  which  is  siroon  above  and  xenotime  below, 
the  two  spHBcies  being  closely  iaomorphous ;  at  Ytterby,  Sweden ; 
the  Fibir  Berge,  S.W.  from  St.  Gk)thard;  Binnenthal  in  Upper 
Valaia,  Switaserland  (loisarine).  In  the  United  States,  in  the  gold 
washings  of  Glarksyille,  Georgia  (f  488),  assodated  with  ziroon, 
rutile,  and  cyanite ;  in  McDowell  Co.,  N.  0. ;  in  grayish-white  and 
pale  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naudite). 

Beudant  named  the  spedes  xenotime  (apparently  firom  (t»6i, 
stranger  to,  and  n/^n,  AonorX  but  in  the  next  line  gives  the  deriva- 
tion *'  KtpSf,  vain,  et  n/i^,  honneur,**  as  if  the  word  were  kenotimef 
and  adds  afterward  that  his  name  is  Intended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzelius  (in  1816)  to 
contain  a  new  metal  (the  metal  which  he  named  thorium,  before 
the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish  chemist  in  the  name, 
which  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  from 
the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fkct  that  the  crystals  are 
small,  rare,  not  showy,  and  were  long  unnoticed. 

491.  ORTPTOXJTB.     Kryptolith  Wohkr,  GeL  Anz.  Gott.,  1846,  19,  Pogg.,  IxviL  424.  .  Phoe- 

phooerite  K  WaUa,  Qu.  J.  Ch.  Soa,  il  131,  1849. 

In  acicular  prisms  and  minate  grains ;  those  of  cryptolite  perhaps  hex- 
agonal, Wdhler ;  those  of  phosphocerite  tetragonal  octahedrons  and  sqaare 
prisms,  Watts  and  Chapman. 

G. =4*6,  cryptolite;  4*78,  phosphocerite.  Color  wine-yellow;  of  phos- 
phocerite, pale  sulphur  yellow  or  colorless.     Transparent — translucent. 

Oomp. — Ce'  P  (like  monadte),  the  cerium  replaced  in  part  by  didymium.  The  analysis  of 
cryptolite  aJBTords  better  Oe*®  P*.    Analyses:  Wohler  and  Watts  (L  a): 


P 

Oe,  l)i 

te 

1.  Oryptolite 

27-87 

73-70 

1-61  =  102-68  Wohler. 

2.  Phosphocerite 

29*66 

67-88 

3Pe2*95=100  Watts. 

The  excess  in  anal.  1  is  supposed  to  be  due  to  oxydation  of  the  protozyd  of  cerium  in  the 
course  of  the  analysis. 

Pyr.,  etc. — Cryptolite  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphuric 
add.  Phosphocerite,  according  to  Chapman,  vitrifies  partially  on  the  edges,  tinging  the  flame  at 
the  same  time  slightly  g^en.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  pro- 
ducing, however,  with  borax  and  salt  of  phosphorus  a  gloss  which  is  pale  violet-blue  when  cold, 
either  due  to  the  presence  of  didymium  or  a  minute  portion  of  cobalt  ore. 

Obs.— Cryptolite  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on 
putting  the  apatite  in  dilute  nitric  acid;  constitutes  2  or  3  p.  c  of  the  mass ;  it  was  found  espe- 
cially  in  the  red  apyatite,  or  in  reddish  points  of  the  green,  and  associated  with  particles  of  mag- 
netic iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  color,  supposed  to  be  monazite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Snarum  without  success.  Occurs  also 
with  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  Sliidianka  in  Siberia.  Phosphocerite, 
according  to  Watts  and  Chapman,  may  be  the  grayish-yeUow  powder  in  the  cobalt  ore  of  Tunaberg. 
The  crystalline  forms  most  common  in  the  powder  are  an  octEdiedron  and  a  square  or  rectangular 
prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  plaiies,  resembling  fig.  248, 
under  zircon.    Oenth  has  observed  a  mineral,  probably  cryptolite,  in  the  Hurdstown  apatite. 

Named  lh>m  Kpvnrdff  ccnoeaied. 

U 
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492.  APATITE.  OrysiaUized  fitm  Spain.  Ghiysolite  ordinaire  de  Liak  (with  (lgi.\  Crift,  171^ 
ii.  271,  1788;=3pfirgelgrune  Steinkrystalle  hub  Spanien  nahem  Apatit  WenL,  Beigm.  J^ 
74,  1790;=SpargeIsteiQ  Wem,;  Asparagus  Stone;  Pierre d'Asperge  fV. ;  Asparagolilhe ^M2^ 
gaardy  Ann.  Ch.,  zxxiL  195,  1800.  Chauz  phosphat^e  Vauq.f  Ann.  Ch.,  txyL  123,  179& 
Phosphate  of  Lime. 

Orysl  fr.  Saxony,  Aquamarin  (oelandine-green,  te.  Schneckenstein)  Brtmnich^  his  Cronst.,  1770 
Amethiste  basaltlne  (mostly  yiolet>  fr.  Mines  d^etain  de  Saze)  Sage^  Miu.  L,  281, 1777 ;  de  lAgk^ 
Crist,  a  254,  1783;=Apatit  Wem^  Gerhard's  Gnindr.,  281,  1786,  Bergn^.  J.,  676,  1788,  378, 
1789.  Phosphorsaurer-Kalk  Klapr.,  ib.,  294,  1788.  Sachsischer  Beryll,  Agostit  (with  n/^- 
nounoeiTi.  of  supposed  new  earth,  Agusterde),  Trmnmadorf^  Trommsd.  J.  d.  Phann.,  1800. 

OrysL  fr.  Norway,  elc  Morozit  (fir.  Arendal)  AhUdgaard^  Moll's  Jahrb.  B.  R,  iL  432,  1798. 
Francolite  (fr.  Devonshire)  Broolke;  T  K  Henry,  Phil.  Mag.,  III.  xzxvL  1860.  Lacur-Apatitiu 
Ncrdensk,,  BuIL  Kat.  Moscou,  xzz.  224,  1857. 

Massive,  La  Pierre  Phosphorique  (fir.  Lagrosan,  Estremadnra)  DaviXa,  p.  60,  Madrid  ;= Phos- 
phate calcaire Pnncj^,  J.  de  Phys.,  zxzii.  241,  1788;  PelleUer,  Ann.Ch.,Tii  1790;=PhoBphorite 
Kirw„  Min.,  L  129,  1794 :  id.  Karst^  Tab.,  52,  1808.  Eupjruhroite  (fr.  N.  Y.)  Ewunons,  Bep.  G. 
N.  Y.,  1838.    Osteolith  Brarneis,  Ann.  Ch.  Pharm.,  Izxiz.  1851s: Bone-phosphate. 

Apatite  (incl.  the  Sazon  and  the  Spanisli  crystallised  (Spargelstein)  and  massiye  Phosphorite, 
ezd.  Morozite)  Karat,,  Tab.,  86,  180<) ;  id.  (ind.  the  same  and  also  Moroxite)  JET.,  Tr^  ii.  1801. 

Hexagonal;  often  hemihedral.  0  A  1=139^  41' 38",  Kokecharof ;  a= 
0'734603.  Observed  planes :  O ;  prismatic,  /,  t-2,  t-f ,  ^ ;  pyramidal,  ^, 
1,  2  :  1-2,  2-2,  4-2  ;  3-},  4^  ;  2^.  Figs.  440,  441,  442  ;  f.  441,  hemihedral 
in  the  planes,  3-f ,  4-f ;  f.  442,  actual  form  of  a  crystal  of  which  f.  441  ia 
the  normal  form ;  o=3-f ,  o'=4-|. 

0  A  1=157**  r 
0  A  2=120  31 
C>  A  3=111  27 
0  A  1=128  10 
0  A  4^1=108  6 
O  A  34=114  1 
(9  A  2-1=123  11 
O  A  1-2=143  42 

0  A  2-2    124  14J. 
/A  22=135  35 
I A  4-f =157  19 
/A  34=149  40 

1  A  1,  pyr.,=142  16 
1  A  ly  ba8.9=80  S6j 


441 


442 


St  Gk>thard. 


/At-2=150^ 


n 

0 

\     *    V 

^ 

I 

/ 

8t  Gothard. 


Cleavage :  O,  imperfect  •  /,  more  so.  Also 
globular  and  reniform,  with  a  fibrous  or  imper- 
fectly columnar  structure;  also  massive,  struc- 
tnre  granular. 

II.=5,  sometimes  4'5  when  massive.  G.= 
2*92— 3*25.  Lustre  vitreous,  inclining  to  sub- 
resinous.  Streak  white.  Color  usually  sea 
green,  bluish-green ;  ofken  violet-blue ;  some- 
times white  ;  occasionally  yellow,  flTay,red,  flesh 
red,  and  brown ;  none  bright.     Transparent— 
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opaipe.  A  blaish  opalescence  sometimes  in  the  direction  of  the  vortical 
axis,  especially  in  white  vai'ieties.  Gross  fracture  oonchoidal  and  nneven. 
Brittle. 

Var^— 1.  Ordinary,    Orystallked,  or  desvable  and  grannUr  nuissiT>e.    (a)  The  aaparagva  Oom 
(originany  from  Murcia,  Spain)  and  moroxiit  (from  Axendal)  are  ordinary  apatite.    The  forme 
was  yellowish-green,  as  the  name  implies ;  the  latter  was  in  greenish-bine  and  bluish  crystals 
and  the  names  have  been  used  for  apatite  of  the  same  shades  from  other  places. 

G.=3'211,  fr.  Ebrenfriedersdorf,  m  Sazoi^,  G.Bose;  emerald  mine  on  the  TokoTaia  River. 
Urals,  S'212,  Koksch.;  of  Pargas  (anaL  14)  3*19,  Arppe;  of  Tammela,  bluish-green  (anaL  15). 
8'18,  Arppe;  of  Miask,  yellow  (anal.  17),  3-2a4,  y.  Rath;  ib.,  8*216,  Alexejef;  of  Murda,  Spain, 
8-285,  Rose;  of  Arendal,  Norway,  3*194,  Rose;  of  Snarum,  3' 174,  Rose;  of  Greiner,  Tyrol,  8*175, 
Rose;  of  St.  Gothard,  3*197,  Rose. 

The  above  measurements  are  by  KokscharofI  on  crystals  from  the  emerald,  mine  on  the 
Tokovaia,  a  fluor-apatite  (anaL  27).  According  to  him,  apatite  from  Achmatovsk,  and  that  of  Ia 
Laach,  affords  0  A  ]  =  i:i9**  54'  and  1  A  1=142"  25';  that  from  Blagodat,  139**  44'  and  142''  18f ; 
that  from  Murda,  139'  47'  and  142*'  20';  that  of  St.  Gothard,  142"  19';  that  of  Ehrenfriedersdorf 
the  same  as  that  frt>m  the  Tokovaia  emerald  mine. 

(6)  LaaurapaHie  is  a  sky-blue  variety;  it  occurs  m  crystals  with  lapis-lamli  at  Bucharei  in 
Siberia,  (c)  /Vofieo/ife,  from  Wheal  Erancoi  near  Tavistock,  Devonshire,  occurs  in  small  crystalline 
Btalactitlc  masses,  grayish- green  to  brown,  and  in  minute  curving  crystals. 

2.  Fibrous,  conereUonary,  sialattUic  The  name  Phosphoriie  was  used  by  Kirwan  for  all  apatite, 
but  in  his  mind  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremadura,  Spain,  and  elsewhere.  It  has  H.=4*5;  G.=2'92— 8,  Forbes,  but  2-98—3*12  after 
ignition.  Eupjrchroite  (from  Grown  Point,  N.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
sisting of  convex  subflbrous  layers,  more  or  less  easily  separable;  H.=4i;  G.=3'058;  ash-gray 
and  bluish-gray  in  color,  and  gives  ag^reen  phosphorescence  when  heated  (whence  the  name,  frx>m 
cv,  wdl,  iriio,  Jin,  and  yp^ty  a  wlor. 

3.  Earthy  apalUe;  OskoUU.  Mostly  altered  apatite  (see  beyond^  Coprolites  are  mainly  impure 
phosphate  of  Ume. 

4.  ^tuar-apatite,  5.  Chlor'apaUte,  Apatite  also  varies  as  to  the  proportion  of  flucHine  to  chlor- 
ine, one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

Fmudoapatiie  of  Breithanpt  is  pseudomorphous  apatite  from  Kurprinz,  near  Freiberg,  and 
Bchlackenwaid  in  Bohemia. 

Oomp.— Phosphate  of  lime,  with  chlorid  or  fluorid  of  lime,  or  both ;  Ca'  P-hi  Ca  (Ca,  F) ;  or  ( ,^ 
Ca-H  fS  Ca(Cl,  F))**'P*=,  for  ehlar-apaUte,  Phosphoric  acid  40*92,  lime  48*43  (—89-05  P,  C^\  chk)- 
rine  6*81,  calcium 3*84  (=10*65  CI  Ca);  and  for  nuor-apaUte,  P  42*26,  Ca  5000  (=92-26  P,  Ca),  F 
3-77,  Oa  8'v«7  (=7*74  F,  Ga);  and  the  analyses  should  give  for  the  former  P  40*92,  Ca  53*81.  01 6*81 ; 
for  the  latter  P  42*26,  Oa  55*56,  F  8*77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present  The  amount  of  fluorine  has  not  been  determined  with  accuracy ;  in  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  casCf  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Rose  first  detected  the  fluonne  and  chlo- 
rine, and  publi«iied  the  following  as  the  composition  of  different  specimens  (Pogg.,  ix.  185): 

1.  Snarum,        2.  Mnrda,        3.  Arendal,        4.  Greiner,      5.  St  (jU>thard, 
Norway.  Spain.  Norway  Tyrol  TyroL 


Phosphate  of  lime        91*13 

92066 

92189 

92*16 

92*31 

Chlorid  of  calcium          4-28 

0-885 

0*801 

015 

ir. 

Fluorid  of  calcium          4*59 

7049 

7*01 

7*69 

7-69 

G.=8174 

G.= 2*235 

G. =3*194 

G.-=3176 

G.=3*197 

His  determinations  were,  in  1,  01  2*71,  Ca  54*75,  Pe  0*26;  in  2,  (}10*56,  Ca  55*30;  in  3,  01  0*51, 
Ca  55*89;  in  4,  01  0*09,  Ca  55*67 ;  in  6,  Q  003,  Ca  55*66. 

Other  analyses :  6.  Weber  (Pogg.,  Izzxiv.  306):  7,  8,  Rammelsberg  (Pogg.,  IxviiL  506,  Ixxxv. 
297);  9,  G.  Rose  (Pogg.,  lixxiv.  303);  10,  Joy  (Inaug.  Dissert,  45);  11-13,  Volcker  (J.  pr.  Oh., 
Ixxv.  384);  14,  15,  Arppe  (An.  Finska  Miu.,  4);  16,  Henry  (PhiL  Mag.,  III.  xxxvi.  1850);  17,  v. 
Rath  (Pogg,  zcvl.  331 J ;  18,  v.  Alexejeff  (Verb.  Min.  3t  Pet,  59,  186*i,  Kokscharof's  Min.  RussL 
iv.);  19.  Jackson  (Am.  J.  Sd.,  II.  xi.  402);  20,  J.  D.  Whitney  (Am.  J.  Sci.,  II.  xvii.  209);  21, 
Daubeny  (Ann.  Oh.  Pharm.,  Iv.  116):  22,  Garao  &  Penuelas  (Bull  Soc.  G.,  xvii  157);  23,  Mayoi 
(Ann.  Oh.  Pharm.,  cL  281);  24,  Jackson  (Am.  J.  Sci.,  II.  xii.  73);  25,  Petersen  (Jahrb.  Min.  1867, 
101 1;  26,  Poster  (ib.,  1866,  716);  27,  28,  P.  V.  Pusirevski  (Verb.  Min.  St  Pet.  186*i,  59,  and 
Kokscharof's  Min.  Russl,  iv.): 
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6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 


Snarum 

Schwaraenstein 
Bchlackenwald 
Faldigl,  Tyrol 


»t 


(1 


Erager5e,  w7ui8 


«t 


red 
Pargas,  blue 
Tammela,  bih-'gn. 
Wheal  Franco 
Kiask,  ydlow 


t( 


ti 


Hurdstown,  cryaL 
Estremadura,  Phasph, 

it  u 

Amberg,  " 

JShipyrchroUe^ 
Dies,  Nassau, 


26.  Staffel, 


t( 


P       Pe   Ag 
41-64    1-79   — 

—    0-27    

43-01     009   

41.25     0-29   

12-28  0-92»  • — 

41-81     1-05* 

40-76     0-81    

41-39     1-72   

41-67  8-09* 

42-08     017    

0-04   

tr.      

3-15   

0-61    

43-63     0-90  010 

46-76  *2-00    

36-78  PO-61*  0-19 


Ca       01      F      ft 


68-46 
55-31 
63-97 
66-87 
65-24 
63-84 
64-44 
64-59 
64-74 
65-40 
63-10 
65-17 
65-00 
65-08 
63-87 
54-08 
63-50 
58-56 
49-94 
68-30 


84'48    6-42  0-16  46*79 


27.  Tokoyaia,  Ural  41-99 66-95 

28.  SliidiADka,  Marox.        41*98 56'91 

'  With  Bome  Mg  0  and  Fe  O. 


2-66 Weber. 

0-07 RamnL 

0-06 Bamm. 

006 Rose. 

0-05 Joy. 

410   0-42,  £l  0-38,  alk.  0*17,  IdsoL  0-8S  Y 

1-38   0-49,  insol.  0-99  Volck. 

103   0-83,  alk.  0*30,  insoL  1-10  Yokk. 

<r. ,  r,  Pe,  3tl  0-99  Arppe. 

—  —  —  Arppe. 
ir,    —   —  Henry. 
«r.    —  0  16  V.  Rath 
tr,    —  — Alexejeflfl 

0-84  —  Jackson. 

1-02 Whitney. 

0-20 ,  Si  1  70  Daubeny. 

0-06  216   ,  Si,  £l  3-10,  k>8S  0*79  G.  k  P. 

—  2-09   — ^  &,]^a  0*73  Mayer. 
0-13  0*60  0-50,  0  1*22  JacksoD. 

2-46  1-66,  Ca  A  I  0  08,  t  014,  Sfa  0-31,  C 

4-25,  insoL  106=100*77  Pet 

3-46  2*46,  3kl  108,  Si  4*83,  C    1*51,  St 

0-42,  £:  0-68=10117  Foster. 
0-01  4-20   —  PusirerskL 
Oil  4-02   —  Pusirevski 
^  With  ■onie  ahiinlaa. 


The  earliest  examination  of  apatite  was  that  of  Proust,  in  1788  (1.  c),  on  the  phosphorite  of 
Estremadura,  which  led  him  to  ceil  it  a  edieareaus  phmphaU:  and  that  of  KlaproUi,  in  the  same 
year  (L  a),  on  the  Saxon  apatite,  in  which  he  found  r  46,  <Ja  55.  Pelletier  in  1790  (L  c.)  made 
a  complete,  although  not  entirely  accurate,  analysis  of  the  phosphorite,  detecting  even  the  fluo- 
rine and  chlorine,  obtaining  r  84,  Oa  69,  fluoric  add  2-5,  muriatic  acid  0-6,  Pe  1.  Si  2,  C  1= 
100.  The  asparagus  stone  of  Spain  was  not  analyzed  until  1798,  by  Vauquelin  (L  c.);  he  found 
only  phosphoric  acid  and  lime,  respectively  45*72  and  54*28  p.  a  His  results  proved  its  iden- 
tity with  the  Saxon  mineral,  and  from  tiiis  time  they  wore  united,  along  with  phosphorite,  under 
Werner's  name  of  apaHU,  first  given  in  1786  to  the  Saxon  mineral. 

Forbes  found  in  the  eupyrchroite  (PhiL  Mag.,  lY.  xxix  840)  P  44-12.  Phosphorite  of  diflTerent 
localities  has  afforded  a  trace  of  iodine,  and  that  fh>m  Amberg  gave  H.  Beinsch  in  addition  a 
trace  of  hromme.  Apatite  from  Erageroe,  according  to  Yolcker  (anaL  11),  contains  uo  fluorine. 
That  of  Juroilla  afforded  de  Luna  1*75  p.  a  of  cerium,  lanthanum,  and  didymium. 

Near  Coquimbo,  Chili,  at  the  mines  of  Tambillos,  occur  clear  turquois-blue  crystals,  containing, 
according  to  F.  Field  (Chem.  Gaz.,  No.  400,  1860,  p.  224^  P  37*69,  6a  36-64,  6u  2093  OaQ  2-38, 
^  2*32=99*91,  the  copper  being  present  as  phosphate. 

Lechartier  has  shown  (G.  B.,  Ixv.  172)  that  an  arsenic  acid  apatite  may  be  made  by  Aision 
together  of  arsenate  of  lime  and  chlorid  of  caldum ;  and  that  from  the  same  at  a  lower  tempera- 
ture an  arsenic  add  wagnerite  is  obtained  in  crystals. 

Pjrr.,  etc. — B.B.  in  the  forceps  fuses  with  difficulty  on  the  edges  (F.=4*6— 6),  coloring  the 
flame  reddish-yellow ;  moistened  with  sulphuric  add  and  heated  colors  the  flame  pale  bluish-greea 
(phosphoric  add);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  has 
bieen  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fhsed  with  this 
salt  in  an  open  glass  tube.    Gives  a  phosphid  with  the  sodium  test. 

Dissolves  in  muriatic  and  nitric  add,  yielding  with  sulphuric  add  a  copious  predpltate  of 
sulphate  of  lime ;  the  dilute  nitric  add  solution  gives  with  acetate  of  lead  a  white  predpitate, 
which  B.B.  on  charcoal  fuses,  giviug  a  globule  with  crystalline  facets  on  cooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

'  Obs. — ^Apatite  occurs  in  rocks  of  various  kinds  and  ages,  but  is  most  common  in  metamorphic 
crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  pcu*tica* 
larly  those  of  tin,  in  gneiss,  syenite,  homblendic  gneiss,  mica  schist,  beds  of  iron  ore ;  oocasion- 
ally  in  serpentine,  and  in  igneous  or  volcanic  rocks ;  sometimes  in  ordinary  stratified  limestone, 
beds  of  sandstone  or  shale  of  the  SQurian,  Carboniferous,  Jurassic,  Cretaceous,  or  Tertiary  forma- 
»*«"■     T»  i^aa  ^een  observed  as  the  petrifying  material  of  wood. 

localities  are  Khrenfriedersdorf  in  Saxon/,  Sohwarzenstein  and  Pfitsch  in  the  Tyrol; 

lothard  in  Switeerland ;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  likf 

on  the  Mittaghom  in  Upper  Yalais ;  Babenstein  and  Amberg  in  Bavaria ;  Son 
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wald  and  Scfalnckcnwald  in  Bohemia ;  in  England,  in  Oornwall,  with  tin  ores ;  in  Cumberland,  a. 
Carrook  Fella,  in  oelandine-green  crystals  in  gilbertite;  in  Deyonshire,  cream-oolored  at  Bovey 
Traoeji  and  at  Wheal  Franco  (franeolUe) ;  in  Ireland,  in  a  busaltlo  dike  near  Kilroot  in  Antrim, 
also  in  Down,  Dublin,  and  Killiney  HiU.  The  greenish-blue  variety,  called  maroxUe^  occurs  a( 
Arendal,  Snarum,  and  Krageroe  in  Norway,  at  the  latter  place  in  horublendic  gneiss,  in  part 
flesh-red,  and  looking  much  like  feldspar ;  with  magnetic  iron  of  a  greenish-yellow  color  at  Mt 
Blagodat  in  the  Ural ;  with  Uack  tourmaline  on  the  Schaitanka  in  ^tharinenburg ;  on  the  Slu- 
diaiJca  (laaurapatiie)  at  the  emerald  mine  of  the  Takovaia.  85  versts  N.  E.  of  Katharinenburg 
on  the  KiriibB,  70  yersto  a  W.  of  Miask,  oontaining  no  chlorine  (PusireyskyX  with  a.=3-126;  ii 
Pargas,  Finland.  The  asparagus  stone  or  spargelstein  of  Jumilla,  in  Murcia  (not  0.  de  Gata),  Spain, 
is  pale  yellowish-green  in  color ;  and  a  variety  from  Zillerthalis  wine-yellow.  The  phosphorUef  or 
massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and  argillite,  in  Estrema- 
dura,  Spain ;  at  Schladken^'ald  in  Bohemia ;  at  Krageroe,  whence  it  has  been  largely  exported  to 
England ;  at  Amberg,  in  Juraasic  limestone,  nodular  and  stiJactitic. 

In  Afaine^  on  Long  Island,  Blue-hUl  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  K.  Hdmp^ 
crystals,  often  large,  are  abundant,  4  m.  S.  of  the  N.  village  meeting-house,  Westmoreland,  in  a  vein 
of  feldspar  and  quartz,  in  mica  slate,  along  with  molyMenite ;  fine  crystals  at  Piermont,  in  white 
limestone,  on  the  land  of  Mr.  Thomas  Gross.  In  Mass,,  crystals  occasionally  6  in.  long,  at  Norwich 
(N.  B.  partX  in  gray  quartz ;  at  Bolton  abundant,  the  forms  seldom  interesting ;  sparingly  at 
Chesterfield,  Chester,  Sturbridge,  Hinsdale,  and  Williamsburgh.  In  Kew  Tork^  large  crystals  of 
apatite  are  found  in  St.  Lawrence  Co.,  in  granular  limestone,  with  scapollte,  sphene,  eta ;  one  crys- 
tal from  Bobinson'a  farm,  in  Hammond,  was  nearly  a  foot  In  length,  and  weighed  1 8  lbs. ;  in  crys* 
tala  1  m.  8.  E.  of  Gtoverneur  and  2  m.  N. ;  in  Roasie,  with  sphene  and  pyroxene,  2  m.  N.  of  the 
village  of  Oxbow ;  also  on  the  bank  of  Yrooman  Lake,  Jefferson  Co.,  in  white  limestone,  green 
prisms  ^  in.  long;  Sanf^rd  mine,  Bast  Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  is  often 
thickly  studded  witii  six-sided  prisms ;  also  at  Long  Pond,  Essex  Co. ;  near  Edenville,  Orange 
Co.,  in  priams  ^-12  in.  long,  bright  asparagus-green,  in  white  limestone;  in  the  same  region,  blue, 
grayish-green,  and  grayish-white  crystals ;  2  no.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
at  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Co.,  St.  Anthony's 
Nose,  and  Corlaor's  Hook,  less  interesting ;  fibrous  mamnullated  (eupyrchroUe)  at  Crown  Point, 
Essex  Co.,  about  a  mile  south  of  Hammondsville,  in  large  quantities,  quarried  for  agricultural 
purposes.  In  New  Jersey^  on  the  Morris  Canal,  near  Suckasunny,  of  a  brown  color,  in  massive 
pyrrhotite ;  with  the  magnetite  of  Bryam  mine ;  Mt  Pleasant  mine  near  Mt  Teabo,  in  a  low  hiU 
near  the  junction  of  Bockaway  R.  and  Burnt  Meadow  Cr.,  f  m.  f^om  the  canal,  in  masses  some- 
times 6  in.  through ;  at  Hurdstown,  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined ;  masses  brought  out  weigh  occasionally  200  lbs.,  and  some  cleavage  prisms  have  the  planes 
»  in.  wide.  In  Penn.,  at  Leipernllo,  Delaware  Co. ;  in  Cheater  Co.«  at  New  Qarden ;  in  Bucks  Co., 
at  Southampton.  In  Maryland^  near  Baltimore.  In  Ddofioare^  at  Dixon's  quarry,  Wilmington,  of 
a  ridi  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft  broad, 
S  ft  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occurring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite — a  flucr^ipaiUs 
oontaining  only  0-5  chlorine  (Hunt) ;  sf  milar  in  Boss ;  at  the  foot  of  Calumet  Falls,  in  blue  crystals ; 
also  near  Blaisdell's  mill  on  the  Gatineau ;  in  crystals  in  doleryte ;  at  St  Boch,  on  the  Achigan, 
deur  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

ipatite  was  named  by  Werner  from  hvaTa<a,  to  deoeioe^  older  mineralogists  having  referred  it  to 
aquamarine,  chrysolite,  amethyst,  fluor,  schorl,  etc. 

For  recent  articles  on  cryst,  Kokscharof,  Miu.  BussL,  ii.  39,  189,  ill  86;  v.  Rath,  Fogg.,  cviii 
85H ;  Pfaff,  Pogg.,  cxi  276 ;  Hessenberg,  Min.  Not,  Nos.  ii  and  iv. 

Alt  — I92A.  OsTEOUTB  is  massive  impure  altered  apatite,  as  stated  by  A.  H.  Church  (Ch. 
News,  xvi  160,  1867),  after  analyses  of  specimens  from  various  localities.  The  ordinary  compact 
variety  looks  like  lithographic  stone  of  wlute  to  gray  color.  It  also  occura  earthy.  H.=l — 2  - 
G.=2'8 — 3*1,  fr.  Hanau,  Bromeia;  2*86,  f^.  Hanau,  Church;  lustre  feeble  or  wanting.  Excepting 
impurities,  it  has  the  composition  of  apatite,  although  most  analyses,  excepting  those  of  Church, 
have  not  detected  the  fiuorine  or  chlorine. 

Analyses:  1-8,  Bromeis,  Biitz,  and  Ewald  (Ann.  Ch.  Pharm.,  Ixxix.  1);  4,  Schr6der  (ib.,  Ixxxix 
221,  d.  288);  6,  Durr6  (Pogg.,  ov.  155): 

2*28=90*51  Bromeis. 
3  45=101-28  Biits. 
8  63=98*80  Ewald.  * 
]  81=10102  Sohrodfii; 
2*97,  CI  «r.=98*69  D. 

Ko.  1  was  of  the  compact  part;  2,  of  the  earthy ;  3,  pf  the  intermediate.    Klaproth  found  in 
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0*79 

534 


OXTGEN  OOMPOUNDB. 


an  eaHby  raatlte  Arom  Siegeth,  Hungary  (Beitr.,  iy.  373),  2*5  p.  c.  of  flnorio  add.  A  kind  finom  a 
bod  in  the  Tertiary  formation  of  the  Fichtelgebirge,  white  and  earthy,  with  G. =2-8*2,  gave  Schmidt 
(B.  H.  Ztg.,  zx.  390)  76  p.  a  Ca*  P.  Church  found  the  white,  hard  osteolite  of  Eichen,  Uaoau.  to 
afford  much  fluorine,  and  more  lime  than  would  saturate  the  phosphoric  and  carbonic  adds; 
whence  he  deduces  from  his  analysis  Oa*  P  87-25,  Oa  C  5*70,  Ga  F  4*92,  ^  2*3i:xlOO*21,  making 
it  true  apatite. 

Found  in  fissures  or  cavities  in  dderyte  or  related  rocks,  as  if  a  secondary  product;  also  in  beds 
among  stratified  rodca. 

Occurs  at  Ostheim,  near  Hanau  (G.=2*89 — 3-08X  and  near  Sdionwald  in  Bohemia  (G.=2-d28j^ 
in  doleryte;  at  Bedwits?  in  the  Fichtelgebirge  (G.=2*89,  2*82).  It  is  named  from  6crto>,  hone^ 
and  >:0o(,  bones  consisting  largely  df  the  same  phosphate. 

492B.  Phosphatio  NoDUliES.  OoPBOLiTEB.  Fhosphatic  nodules  occur  in  many  fossiUfercus  rocks, 
which  are  probably  in  all  cases  of  organic  origin.  They  sometimes  present  a  spiral  or  otbef 
interior  structure,  derived  from  the  animal  organization  that  afforded  them,  and  in  such  cases 
their  ooprolitic  or%in  is  unquestionable.  In  other  cases  there  is  no  structure  to  aid  in  deiidia^ 
whether  they  are  true  ooprdites  or  not    The  following  are  analyses  of  some  coprolites : 
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3-38 
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0-34 
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0*20 
1*47 

0*14 
7-88 

74-03 

Lime  oi  organic  part 
Chlorid  of  sodium 

1-44 
1-96 

100-01 


97-45       10016       10018         99*03       100-00 


Nos.  1  and  2,  by  Gregory  and  Walker;  8  and  4,  by  Oonnell;  6,  by  Quadrat;  6,  Rodileder. 

See  other  analyses  by  B.  Hoffhiann,  J.  pr.  Ch.,  xc.  469. 

PhaspJuUie  nodtUea^  from  the  Lower  Silurian  rocks  of  Canada,  contain  sometimes  fragments  of 
shells  of  Dng^ula  and  Orbicula,  which  shells,  unlike  most  others,  consist  largdy  of  phosphates. 
They  arc  found  in  the  Chazy  formation  at  AUumette  Id.  (G.=2-875X  Hawkesbury,  B.  Oudk 
(G.=S  15),  and  elsewhere.  They  have  afforded  T.  S.  Hunt  (Logan's  Bep.  Can.,  1851-62,  1868, 
and  Am.  J.  ScL,  IL  xvii.  236,  1854)  the  following  results: 


Phosphate  lime 

Oarb.  lime,  with  some  fluorid 

Carb.  magnesia 

Sesquiox.  iron  and  little  £l  i 
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4-76 

9-70 

[702J 

8-60 

12-62 
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97-56 


95-37 


They  are  blackish  externally,  and  yellowish-brown  to  blackish-brown  or  bluish-brown  within. 
A  phosphatic  nodule,  in  brown  coal  beds  near  Both,  afforded  Hassencamp  (Jahrb.  Min.  1866, 
4i2)  Phospk  lime  45*57,  ph.  magn.  2*04,  ph.  iron  27*71,  magnesia  1*34,  lime  4*20,  alumina  0*63, 
organic  acid  3-83,  water  7*50,  G  and  loss  7*68=100.  H.=2'5;  G.=2'813.  Color  externally 
pitch-black ;  within,  honoy-yeilow. 

492a  StaffOUe  of  Stein  (Jahrb.  Min.  1866,  716)  occurs  inorus^  the  phosphorite  of  Staffel,  n 
ootryoidal,  reniform,  or  stalactitio  masses,  fibrous  and  radiating.  H.=4.  G. =3*  1284.  Golof 
leek  to  dark  green,  greenish-yellow.  Analysis  afforded  Forster  (L  o)  P  39-06,  0  319,  M  0-026. 
Fe  0*037,  Ca  54*67,  F  3-05,  ti  1*40=101-423.  Stein  regards  it  as  a  result  of  the  action  of  carbon 
•ted  waters  on  phosphorite. 
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492D.  GuAKO.  GuaDO  is  bone-phosphate  of  lime,  or  osteolite,  mixed  with  the  hjilrons  phos* 
phate,  brashitOf  and  generally  with  some  carbonate  of  lime,  and  often  a  little  magnesia,  alumina, 
ut>n,  siUca;  gypsum,  and  other  impurities.  It  often  contains  0  or  10  p.  c.  of  water.  It  is  often 
granular  or  oolitic;  also  compact  through  consolidation  produced  by  infiltrating  waters,  in  which 
case  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagmitic  and  ;!talacti(;ic.  Its 
oolors  are  usually  grayish- white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  surface  of  fhtctura  earthy  to  resinous.  Shepard's  Pyroclasite{Ajn.  J.  Sci.,  II  zzii.  91)  is 
nothing  but  the  hard  guano  from  Monk*a  Island,  Oaribbean  tea,  the  mass  of  which  he  named  Pyro- 
guanikt  under  the  wrong  idea  of  its  having  undeigone  the  action  of  heat ;  and  Phipson's  Soinbre' 
rite  (J.  Ch.  Soc.,  X7,  277, 1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  Julien  (Aul 
J.  ScL«  II.  xzxvi.  428).  The  waters  which  hare  filtrated  through  the  guano  at  Sombrero  have 
altered  the  ooral  rock  adjoinmg,  turning  it  more  or  less  Oompletely  into  phosphate  of  lime  of  a 
yellow!^  or  brownish  color;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fhicture  are 
oommon. 

8hepard*s  massive  Otaubapaiitef  yellowish-brown  to  dhocolate-brown  in  color,  and  in  fibrous  sta- 
lactites, from  Monk's  Island  (L  c.),  is  also  in  all  probability  merely  the  guano  rock  above  described. 
He  says  the  mineral  contains  15*1  p.  c.  of  sulphate  of  soda,  with  74*0  of  phosphate  of  lime,  ani 
ID'S  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  existence  needs 
oonfirmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  oomposition.  The  mineral 
faidudes  also  "tabular  crystals,"  which  may  possibly  be  trtuhae^  although  the  oomposition  is 
against  it 

492Ei  Bpipbosphobitb  BtcWl  (B.  H.  Ztg.,  xxv.  194).  Occurs  reniform,  of  scaly-granular  stmc- 
tore,  inclining  to  fibrous,  vitreous  lustre,  leek- to  celandine-green  color,  with  H.=4'5— 5,  G.=3')25. 
According  to  Richter  it  fuses  with  much  difficulty,  and  affords  indications  of  phosphoric  add,  lime, 
protoxyd  of  iron,  alumina,  and  a  very  little  sUica ;  not  tested  for  fluorine  or  chlorine,  because  of 
too  little  material    Occurs  with  garnets  and  graphite  in  a  crystalline  rode,  but  locality  unknown. 

492F.  Talc-apatitx  BBtmann  (J.  pr.  Oh.,  xxxL  101).  An  apatite  from  chlorite  slate  in  the 
Schischimskian  mountuns,  near  Slatoust,  containing  a  large  percentage  of  magnesia  in  place  of  part 
of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-eided  prisms,  grouped  or  single :  H.=5 ; 
G.= 2*7— 2*75 ;  lustre  dull  to  earthy ;  color  milk-white,  yellovvish  externally ;  feebly  truisluoent 

Oomposition,  acoording  to  Hermann  (L  c.),  exduding  9*60  of  insoluble  material  as  impurities  : 
r  43*11,  Ca  41 44,  Mg  8*55,  9e  1*10,  01  0*92,  5  2*32,  fluorine  undetermined;  whence  the  formula 
3  Ca'  1^+ Mg*?,  with  chlorid  and  fluorid.  BerzeHus  suggests  that  the  ma^esia  may  have  come 
from  the  gangue.  According  to  Yolger  it  is  an  altered  impure  apatite,  borne  magnesia  is  present 
in  many  apatites  (BisdioC). 

492 G.  Bydroasatoe' IkmMur  (Ann.  d.  IL,  Y.  x.  66).  In  mammUlary  concretions,  looking  a 
little  like  chalcedony.  H.=6'5.  G.=8'10.  Oolor  milk-white.  Snbtransparent  Composition 
that  of  a  hydnms  apaUie ;  8  Ca'r-f-  Ca  F+ ]^    Analysis  by  Damoor  (I  a) : 

P  40*00        Ca  47*31        F  3*36        Ca  3*60        fi  6*30. 

Heated  in  a  tube  it  decrepitetes  and  gives  ont  ammoniaoal  water. 

Found  near  St  Girons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous,  argillaceous 
schist,  a  rook  which  not  far  distant  affords  wavellite. 

493.  FTROMORPHrm.  Gr5n  Blyspat,  Ifinera  plumbi  viridis  pt,  WoOL,  Min.,  296,  1748. 
Ifine  de  Plomb  verte  /V-.  TrL  WaU.,  I  536, 1863.  Grunbleien,  Braunbleierz,  Sehulfze^  Dresden 
Mag.,  ii.  70,  176i,  ii.  467,  1766  (with  obs.  on  identity).  Griin  Bleyerz,  Phosphorsausehaltiq 
(fr.  Zsohopau))  Klapr.,  Crell's  Ann.,  i  894,  1784  Green  Lead  Ore,  Brown  Lead  Ore;  Phos- 
phate of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleierz,  Oerm.  Plomb  phosphate  Fr, 
Polychrom,  Pyromorphit,  Bdium.,  Handb.,  1089,  1090,  1813.  Traubenblei  id,  ib.,  1098. 
Pdysphflsrit  BreUfL,  Char.,  64,  1832.  Nussierite  DonftauMr,  Bamiel,  Ann.  Ch.  Phys.,  Ixii.  217, 
1836.  Miesit  Breiih,,  Handb.,  286,  1841.  Cherokme  8?up^  Bep.  Canton  Mine,  1866,  Min., 
407,  1867,  Am.  J.  Sd^  IL  xxiv.  88,  1867. 

Hexagonal,  0  A  1=139^  38' ;  a=0-7362.  Observed  planes :  (?,  /,  i-2, 
I,  2,  4,  22. 

O  A  4=106°  23'  O  A  2-2=124°  11'  1  A  1,  pyr.,=142°  12' 

0  A  2=120  28  /  A  i.2=160  I A  2-2=135  46 


iX  uXYOBN   OOHFOUHDB. 

Cleavage :  J  And  1  in  traces.  /  commonlj  striated  horizontallj.  Oi1«n 
^'obolar,  reniform,  and  botryoidal  or  verruciform,  with  usually  a  subco- 
lumnar  structure  ;  also  fibrous,  and  granular. 

H.=3-6— 4.  G.=6'5— T'l,  mostly  when  without  lime;  5—6-5,  when 
«Mntaining  lime.  Lustre  resinonfl.  Color  green,  yellow,  and  brown,  of 
ditferent  shades ;  sometimes  wax-yellow  and  fine  orange-yellow ;  alet 
.rrttvish-wliite  to  milk-white.  Streak  white,  sometimes  yellowish.  Sub- 
transparent — subtranslucent.     Fracture  subconchoidal,  uneven.     Brittle. 

Tar. 1.  Ordinary,    (a)  /»  erytlalt.    J,  8chabas  found  the  angles  1  A  1,  in  gnea  crvBtela  trixu 

ZediOV^o,  =  li'i'  26'  Bud  80°  11';  and  In  browa  tcvm  Bleistadt,  142°  U'  and  tju*  40  (Fogg.,  c 
HOI  tb)  In  adcviar  and  moM.'tfce  aggregatioDE.  (e)  Ooneretionary  Eroup*  or  maBMa  of  CTTitals, 
Wtuk  tha  aurface  angular,    (d)  FU/toui.     (<)  Granular  mastivt.     (/)  Earthy;  incniBting. 

S.  nij/tpharUe.  ConlaiDiDg  lime ;  oolor  brown  of  difforoQt  ahadea,  yollowiah-gray,  pale  yellow 
to  ue«rl/  white ;  streak  while ;  G.  =  6'89— 644.  Rarely  io  separate  crystalB ;  ubujUIj  in  groaps, 
nobular  mam  miliary,  vuirucifonu.  JfitsiU,  from  Mies  in  Bohemia,  Is  a  brown  variety.  Niuuierite 
« limilsr  and  impure,  from  Nuasidre,  near  Bcoqjeo,  Franco ;  color  yellow,  greenish,  or  grayish ; 
G  =6  0*15-  Cheroktne  is  milk-white  or  piukiah-white  in  color,  and  occurs  io  slightly  acuminated 
priamsi  and  also  botryoidal  and  maaaive;  G.=H'S  (?);  from  the  Canlon  mine,  Cherokeo  Co., 
Seonria.  3.  Ckri/nu/eroua;  color  brUliaiit  red  and  orange.  4.  ArSfniferma ;  color  green  to 
vjlite-  G.=G'^— 6't>.     5.  pKudomoTjihotn ;  (a)  alter  galenite :  It)  cerusaite. 

Both  the  green  and  brown  colors  oocur  among  Ihe  pure  phosphates  of  lead,  as  well  u  tboM 
nmUining  lime. 

Comp.— 3J*h'P-(-PhCl,or{AI'b-l-APbCI)'"P",  with  lime  often  replacing  part  of  tha  lead, 
Buorid  of  calcium  part  of  the  chlorid  of  lead,  and  arseniu  acid  sometimes  part  of  the  phosphoric 
«A=PboBphorio  sold  15-7,  oiyd  of  lead  74'1,  chlorine  2B,  lead  J-6=Phosphate  of  lead  898, 
chlorid  of  lend  10-2  =  100.  Analysei  :  1-3,  Keraleo  (Sohw.  J.,  Id.  I,  Pogg,  xni.  489);  4,  S, 
Lerch  (Ann  Ch.  Phsrm..  zlv.  328);  n,  7,  Sondbei^er  (J.  pr.  Ch..  xlviL  462):  8,  Btruve  (Eoksoh. 
uiD  BnaeL,  iii.  42);  »,  Wohler  (Pogg..  It.  18t);  10,  11,  Kerston  (I.e.);  12,  Q.  Barruel  (L  &) ;  IS, 
WuhlerC- »■)•  HStruTed  0.);   1&,  16,  Seidel  (Jnbrb.  Uin.  1884,  222): 

1.   Wilh  UlUt  or- no  photfitate  of  limt  [bii'''h- 

tb'P  PbCl  CsP  Ca'P 

1    iCea,       b""^  oni»l-     88  M  »'G8  02a      0-8.^=100  Kerslen.    a.=S-9S8. 

1  Blelittadt,         "             SV-n  892  0'I4      0-TT=  lOu  Kerslen.    G,=T-009. 

S.  Poullaouen,  eryji.          8991  1009  ^100  Kerslen.     O.=1030. 

4   Bleistadt,  fttJKm  wv»(.  8T38  10-28  0  07      088,  f'e'P  0-71  =  09'31  Leroh.    Q.=e'843. 

jI         '■                    "              88-42  9-&T  0-20        1-68,  fc'P  0  511=100-21  larch, 

e.  Ems,  ve"oio  en"*           89-07  ll-:t3  —  =IOO-iO  Sandberger. 

7  Kmusberg,  grtxa          88'18  1047  =9B-H3  Sandberger. 

8  BereaoiBk,  !/iDA.-ffB.      8B-18  0-94  ,  Pe.SrO  59,  V(r,  =  99-71  Struve.  Q.=6-115. 

S.  LeadhiUfl,  arangc-rtd     90-09  9-91  —  =100  Wohler. 

3.   Wi&  mvchphmphale  of  Ume  (Ai^apAm-ift). 

10.  Froibere,  fcreum  7102     1084     l-OS     11-0n=100  Eerateu.    Q,=0-092. 

I,    Uies.  "  Sl-es     10-64    0-26      7  40  =  100  Eersten.    0.=G-444. 

S8-40      7-66     22-iO,  bi  720,  ^  Ps  6-60=99-95  BarraeL 

8.  Oosiaxniim  arsenic  acid. 

f  Sa  tb  Pba 

ultite  [1617]  S-30  72-41  10-09  =  100  W^Ohler. 

ju,  Ji-90  2'61  73-40  10-18=99-04  StroTe.     O.sfi-BST. 

ler,  wax-yrlbni!  IS'll  iraO  77-46  ,  Ca  240,  C[  a'«4=9fl-27  SddeL 

dark  oraagt  \6-8i  0-09  77-46 ,  Ca  245,  01  undeL  BeideL' 

.  tho  >:herol[Ine  (n  spccimeo  roceiTod  from  Shepard)  to  consist  of  laad  aui  pJtetflkorit 
I  than  1  p.  c.  of  other  material  (Am.  J.  Bd,  II.  hit.  275). 

ir  pyromorphite  from  Huelgoet  are  often  mixed  with  plambagDmmitet  and  eoatsil 
lli  p.  \\  (Damonr,  Ann.  d.  H.,  III.  irii.  191,  1840). 
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Pyr^  ato. — In  the  closed  tnbe  g^vea  s  irblte  sabUmata  (chlorid  ot  Uid).  B.6.  la  the  foiDep* 
AisOB  BBsily  (F.=l-6),  coloring  the  flame  bluLih-groen;  oq  charcoul  ftises  without  reduetloo  to  a 
globule,  which  ou  cooling  aHBumes  a  cryBtalliiie  polyhedral  foroi,  while  the  ooal  i9  coated  white 
^oro  chlorid,  and.  uearer  tha  essay,  jellow  from  oz/d  of  lead.  With  »od»  on  dukreoal  jieldfl 
metallic  lead ;  eoma  TarietJea  contain  arsenic,  end  give  the  odor  of  garlia  ia  S.F.  on  charcoal, 
With  salt  of  phosphorus,  pt^vioasly  saturated  with  oi;d  of  copper,  giTes  an  azure-blue  oolot  t4 
the  Same  when  treated  in  O.F.  (chlorioe).    Soluble  ia  oitno  acid. 

Oba. — PjTomorphite  oocura  priocipally  in  Tsitis,  and  accompaaies  other  ores  of  lead. 

Oocura  M  Poullaouen  and  Hualgoet  ia  Brittany:  at  Zschopau  and  other  places  in  Saxony;  at 
Pralbnun,  Mlee,  and  Bleiatodt,  ia  Bohemia;  at  SonosQwirbel  near  Freibe^;  Clauatbal  in  the 
Han ;  in  flne  oTatals  at  Nassau ;  Beresof  in  Kberia ;  OoramU  ^reeo  sad  browii)^  Dbtod  (gray), 
Derbyshire  (green  and  yellow),  Camberlaad  (golden-yellow).  In  Etiglaud;  Leadbills  (red  and 
oreuge  formerlyX  In  Sootlaad;  Widclow  (cloTe-brown  and  yallowiah-green)  and  etsen^re,  Ira- 

Pyromorphita  has  been  (bund  m  good  spodmena  at  the  Ferkiometi  lead  mine  near  KiOadelphi^ 

and  rery  One  at  PhenlxTille ;  also  in  Maine,  at  Lubec  and  Lenox ;  in  New  Yorli,  a  mile  souOi  of 
Sing  Sing ;  aparioglj  at  Soathamptoo,  Uassaohnsetts,  and  Bristol,  Conn. ;  in  good  crystolliKationt 
of  bright  greea  and  gray  colors,  ia  Davidsoa  Co.,  N.  0. 

Named  from  n^,  firt,  f>°^A,  form,  alluding  to  the  crystalhue  form  the  globole  usnraea  on  cool- 
ing.   This  apedes  paaaas  into  the  following. 

AIL— Oocura  altered  to  galemte.(Pb  8^  oerusile  (fbO),  caUmine  (2n'Si+S},  csldle,  asd 
limonite ;  to  galenite,  probably  through  the  aoUou  of  sulphuretted  hydrogen. 


404.  HnurriTlL  Miners  plumbi  Tiridii  pt.,  Plumbum  arsenioo  mlneralisatnm,  Wa^^  Mln., 
396,  1T18.  Homb  v'eK  ueeoical  (fir.  Andalusia)  ProatL,  J.  de  Phys.,  xxx.  394,  1787.  Idem 
Itt.  Rollers,  with  snaL)  .fburcroy,  Uem.  Acl  Bd.  Paris,  1789.  Arsenikslischea  Bleyers  £«n^ 
Min.,  ii.  234,  1794.  Griinbleterz  pt.,  Buntbleiarz  pt.,  Flockenerx,  Traubecblet  pt.,  AracnsaureB 
BleL  Oerm.  Arseaate  of  Load,  Qrcea  Lead  Ore  pL  Plomb  arseniat^  Fr.  Pyromorphite  pt. 
Mala.  Uimetise  BauL,  Tr.,  iL  GS4,  1833;  Mimetene  Shep.,  Uin.,  1836;  Mimetesit  BreiJL, 
Handb.,  ^89,  1841;  Mimetit  Haid.,  Haadb.,  1B4fi,  Ofocker,  Syn.,  1647.  Hedjphane  BrtiA., 
8chw.  J.,  iiL  11,  1S30.    EampyUt  Breith.,  Handb.,  iL  291,  1841. 

Hexagonal.  0  A  1=139°  58';  ffi=0-7376.  Observed 
planes  as  in  pyromorphite.  0  A  2=120"  46',  O  A  2-2 
=  124°  30',  1  A  1,  pyr.,=I42°  29',  ba8.,=80°  4'  (mean 
oi'meaaurementsby Schabns}.   Cleavage:  1, imperfect. 

H.  =  3-5.  G.  =  7-0  — 7-25,  mimetite;  5-4 -5-5, 
hedyphane.  Luetre  reainonfl.  Color  pale  yellow, 
passing  into  brown ;  orange-yellow ;  white  or  colore 
tees.  Streak  white  or  nearly  so.  Subtransparent — 
translucent. 

Tar. — I.  Ordmary.   (a)  Jh  eryilai*.    Bchabns  found  1  a  1  in  tnyatals 
ftom  Johanngeorgenstadt  143°  87',  79'  41',  143°  33',  19°  66',  142°  29',  80°  4',  143°  13',  80°  43' ; 
from  EngUnd,  143°  «',  79°  24  ;  ftmn  Pheniiville,  Pa,  142°  IS',  80°  80'  (Fogg.,  o.  297).    (61  Cap- 
illary  or  fllamentous,  especially  marked  in  a  variety  from  St.  Priz-sous-Beuvray,  France;  somewhet 
like  asbestus,  and  dtraw-yellow  in  color,    (c)  Otmeretionarj/. 

2.  Calti/eroat.  Bedyphaae,  which  belongs  here,  Is  colorless  and  translucent,  in  crystals  and 
masiive;  lustre  between  adamantine  and  greasy;  H.=3'S^4;  G.=fi'l— fiS,  Eerslen;  from 
Longbui  in  Wenulaad,  Sweden. 

U.  CimiaiTtmg  much photpfunic  aeid.  OampniiU,  tKim  Drygtllin  Cumberland,  has  Q.=7'21S,  and 
is  in  barrel-shaped  orystils  (whence  the  name,  (K>m  ia^n>«i,  curved),  yellowish  to  brown  and 
brownish-red. 

Ooinp.-3tb*Aa  +  PbCI,  or  (ft  tb-i-T^PbCl)''F'=Arsenate  of  lead  90-66,  chlorid  of  lead 
9-34 ;  but  witli  pbospborio  usually  repUomg  part  of  the  arsenic  and,  and  aometimes,  also,  lime 
part  of  the  oiyd  of  lead.  Analyses:  1,  Bergetaaun  (Pogg.,  Izxz,  401);  2.  J.  L.Sn]ith(Am.  J.  Sd., 
IL  XX.  248);  8,  Wohler  (Pogg.,  It.  167);  4,  S,  DnfV^noy  iTr.,  iiL  46);  6,  RBmmeUberg  (Pogg.. 
in.  airt);  T,  Stnire  (Verb.  Min.  Qes.  St.  Fetersb.,  lSa7);  B,  Kerst«n (Schir.  J..  IxiL  1) : 


OXTOEK   OOHPODimS. 


1.  Zacslecafl,  yallom,  cr.  90-07 

L  PheniTTille,  t»ft.  89-63 

S.  Jolumiig«OTgMistadt,    "  B2-74 

4.  HorhauMO  BG-10 

IL  Oormrall  M-6H 

9   Cumbcriand,  CampgtiU  11-10 

7.  Iberia  0.=6-«e3  16'1S 

8.  LoDgbui,  Eedypiant  60-10 


ffP  Ct'tn  C»'P  Pba 

»-92  =  99-99  Bergemanx 

ffH  8-3B=»9-T3  femith, 

1-50  9  eo=9fl-84  Wohlar. 

3-15 lii-4'i=98-35  Dafrenoj. 

4-60  9i>5  =  98-IO  Dufrenoj. 

19-00  9^15=100-15  Ranun. 

13-94  9-33  =  I00  3tniTC, 

If98  16-51  10-39=98-88  Keraten. 


UichMliOD  found  for  the  LoDgbao  badnilMM  f  3-I&,  Ss  3S-6I.^  57-41,  fk  lO-iiO.  a  3 
l'9S,  ccneapoading  to  Pb  CI  11-70  (J.  pr.  Ch^  zo.  IDS).  Ratio  of  P  to  Sb  in  camp^lite,  u 
1  :  m  (0-00  Ca  aboTB  remond) ;  in  mmL  1,  I  :  B  ;  ic  bedjiduuw  I  :  2  j  and  of  Oa  to  Pb  i 


...  '■'-•A  Pb  CI 

9-OS,  itl,  Fe  ri,  dar  3.  H  1  13=99-00.    Dome^o  dmc  hoc  oite  tbis  ansljiiB  in  tbo laat  edition 
ofbU  laioeralog;  (ISGOt,     It  U  assodated  with  ■  Tanadate  of  lead  and  copper. 


of  lead,  and  later  witb  arseaaua  add  and  oxjd  uf  lead.    QivM  the  chlornw  reaction  m 
pjromorphile.     Soluble  la  olCric  acid. 

Obi._Occiira  at  Wheal  Uuitj,  neur  Bedruth  in  Cornwall,  and  at  aereral  other  of  tbe  Comisb 
mines  ;  alxo  at  Boeralston  in  DtiTonahire ;  Roughten  Gill,  DrTgill,  ole,  in  CaiobeiiaDd  ■  foniierl; 
at  LeadliilU  and  WunliK-h  Head  in  Scotland.  At  St.  Prii  in  the  Departtoent  of  the  S.ioi>u.  ii 
Franco,  in  capillarj  cr^stula ;  at  Johanngeargenstadt,  in  floe  jpllow  ccrstals;  at  Nertsrliiusk. 
^beriii,  In  reniform  nwa^ea,  browaiab-red ;  also  at  Zinnwold,  and  Badenweiler.  Tlie^-iystals  fron 
Proobraganik  Bergwerk,  Siberia,  were  black  externally,  haring  a  coatinii;  of  pjrolnsitc,  but  yellow 
within.     At  the  Urookdalo  mine,  Phoniirille,  Pa.,  crystaU  of  pvromorpLile  capped  with  niiuietite 

Nnmtd  frora  cru-i-r,!,  im-t'ilor,  itcloflaly  reaombling  pyromorphlto.  Beudaut'e  word  hi-mete^c  i» 
IniidniiBBiblo,  becsuBe  wriiiigly  formal.  Sliepanj'a  modiflcation  of  it,  mimelent,  he  baa  rejected  for 
niiiiieiik  in  hia  laat  edition.  MineUlt  ii  the  correct  form  in  view  of  the  deriTBtioa.  Mobs  uuit«l 
tbi«  apodea  with  pfromorphito. 

Artlt.— Fonned  b;  nieing  together  araenala  and  chlorid  of  lead,  and  diflBolnng  out  aderwarl 
the  ezoeia  of  chlorid  (Leebartiur,  C.  B.,  liT.  172;. 


49S.  WAONBBITB.    Wagnerit,  FhoEphoraanrer  Talk,  FuOu,  Schw.  J,  iziij 
Uagneue  phospbalee  Fr.    ^«uroklaB  Breilh^  Char.,  50,  193,  1S33. 


289,  IBl). 
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nntic  planes  deeply  Btriated.    Cleavage :  I,  and  tiie  utkikr 
bet :  Oin  traces. 
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H.=5— 5*5.  G. =3*068,  transparent  crystal;  2*985,  untransparent, 
Rammelsberg.  Lustre  vitreous.  Streak  white.  Color  jellow,  of  differ- 
ent shades ;  often  grayish.  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Oomp.— ftg*P+MgF,  or  (f  Ag+iMgF)*P=Fhoephorio  add  43*8,  magDeaia  37*1,  fluorine 
1 1*7,  magnesium  7*4==  100.  Analjaea  :  1,  Facha  (L  a,  revised  by  Bammelaberg);  2-4,  Rammela- 
bfrg  (Fogg,  Ixiv.  251,  405,  Min.  Gh.,  349) : 


1^ 

% 

*e 

Oa 

P 

1.  41*73 

2.  40*61 
8.  41*89 
4.  40-23 

46*66 
40*27 
42*04 
38*49 

4-60 
4*&9 
2-72 
8*31 

2*88 
1*66 
440 

6-17,  Ifrn  t)*45=99*61  Pncha. 
9*86=108*21  Ramm. 
imdL,  %1  0*55  Ramm. 
iindL,    **   0-96  Ramm. 

Pyr.,  eto. — ^B.B.  in  the  forcepa  fuses  at  4  to  a  greenish-graj  glass ;  moistened  with  sulphuric 
acid  colors  the  flame  bluish-green.  With  borax  reacts  for  iron«  On  fusion  with  soda  efl'ervesces, 
but  is  not  oompletelj  dissolved ;  gives  a  faint  manganese  reaction.  Fused  with  salt  of  phosphorus 
in  an  open  giass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  acids.  With  sulphuric 
acid  evolves  fumes  of  fluohydric  acid. 

Oba.'^This  rare  spedes  occurs  in  the  valley  of  Hollgraben,  near  Werfen,  in  Salzburg,  Austria, 
in  irrec^ar  veins  of  quartz,  traversing  day  slate. 

Named  afU)r  the  Oberbergrath  Wagner. 

Alt — In  a  spedmen  of  apparently  altered  wagnerite^  Rammelsberg  found  Si  98*81,  r  187,  Mg 
1-49,  Ca  2*58,  £1,  ¥e  1*41. 

496.  MONAZTTB.  'Monazit  BreWk,  Sdiw.  J.,  Iv.  301, 1829.  Monadte  lad  arthogr,  Mengite 
BrookCy  PhiL  Mag.,  XL  x.  139, 1831.  Edwardsite  Shep.^  Am.  J.  Sci,  zzni.  162,  1837.  Eremite 
Shq>^  lb.,  341,  1837.  Monazitoid  JJem.,  J.  pr.  Oh.,  xL  21,  1847.  Urdifc  IMfeB  it  DahU,  Nyt. 
Mag.  f.  Nat,  xiil  1865. 

Monoclinic.  6^=76^  14',  /A 7=93°  10',  O A  14=138°  8';  a:b:c= 
0*94715  :  1  :  1*0265.  Observed  planes :  Oj  rare ;  vertical,  i-i,  i-i,  /,  i-2, 
i'i  ;  cliiiodoines,  14,  24 ;  hemidomes,  l-i,  -14 ;  hemioctahedral,  1,  -1,  i, 
1-2,  2-2,  3-3,  -2.i. 
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Norwich,  Ct. 
O  A  1-^=130**  6' 

O  A  -1-1=143  6 
0  A  i-i=103  46 
(?  A -1=133  39 
O  A  1=121  6 


Watertown,  Ot. 
0A-2-2=121M8' 

0  A  24=119  10 

0  A  1-1=90 

1  A  1,  front, =106  36 
-lA-1,   "     =119  22 


Watertown,  Ot 


-2-i  A  -2-i,  front, =81^  4 
i.iA-l-i=140  40 
i4  A  14=126  8 
i4  A  14=100  13 
i4  A  24=98  6 
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U  A  -U,  top,=93°  12'  i-i  A  1=118°  13'  1  A  7=138*'  58' 

I't  A  1=143  18  i4A  -2-i=120  10  i-l  \  24=160  50 

iri  A  i-^,  front, =55  42  -2-i  A  24=152  56  i-l  A  1-1=131  52 

t4  A  7=136  40  -1  A  7=146  17  a  A  ^-^=152  9 
i-i  A -1=131  53 

Crystals  usually  flattened  parallel  to  i-t.     Cleavage:  0  very  perfect,  and 
brilliant.     Twins:  composition-face  O. 

R=5-5-5.  G.=4'9-5-26;  5-203,  K  C,  Genth;  5-11,  Ural,  Koks- 
charof ;  5*19— 5*26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brownish-hyacinth-red,  clove-brown,  or  yellowish-brown.  Subtransparent 
— subtranslucent.     Bather  brittle. 

Oomp^Ce,  La,  1)1,  ¥hi)'  1^.  The  later  aaalTsis  of  Hermann  (1864)  giyes  the  0.  ratio  for  Ce 
tia,  t)i  to  ¥h  to  P=9 :  6 :  26.  Analjaes :  1,  Keraten  (Pogg^  xlWi  886) ;  2,  Hermann  (J.  pr.  Ch 
xzzHl  90) ;  3,  id.  (ib.,  xdil  112);  i,  Damonr  (Ann.  Ch.  Phja.,  IIL  IL  445): 

P        ¥h       9n       Oe        La     liCn     Oa 

1.  Slatooat         28-50    17*96    2*10    26-00    23*40    1*86    1*68,  ifi:  and  1H  ^.=101-49  Eersten. 

2.  "  28-06     1-76    37-86    27*41      ir.      1*46,  Ag  0*80,  ]^e  6^. =99*69  Hermana 

3.  "  28-16        (r.      86-85*  32*42     1*66     — y  ^  1-50=99-47  Hermann. 

4.  R.  Chico        28*6       45-7       24*1       ^,  inaoL  1-6=100  Damour. 

*  InoIndM  alto  Dl  0. 

Thoria  was  detected  in  monazite  both  by  BerzeUua  and  Wohleri  though  not  hj  Hermann.  Tin 
was  detected,  with  the  blowpipe,  by  Boae  in  the  American  monasite. 

Shepard  found  in  hia  edwardsite  (L  a)  7*77  p.  a  ziroonia,  4*44  £1,  3*88  Si,  with  66*68  Ce,  ts, 
and  26*C6  P ;  but  rejecla  his  results  in  the  last  edition  of  his  Mineralogy,  referring  both  edwardsite 
nod  eremite  to  monazite. 

Var. — The  crystal  affording  the  author  the  above  angles  (f.  447)  was  a  fine  one  with  polished 
faces,  well  calculated  for  accurate  measurements.*  Hermann  giyes  tne  angle  /A  7=92'*  80  ;  Brett- 
liaupt,  94"  36'. 

Deacloizeauz  obtained  for  crystals  from  the  auriferous  sands  of  B.  Ohioo,  in  Antioquia  (Ann. 
Ch.  Phys..  HL  11  446),  i  A  7=98'  20',  /A».»=186°  3o',  76"  16',  w  A -1-1=127",  OA-l-i= 
1*29"  30',  -1  A -1  =  107"  (nearly),  -1  A  l-t=143"  40'.  Kokscharof  has  measured  crystals  froo 
Mt.  Bmen  and  the  river  Sfauarka,  and  found  /a  7=98"  22'.  C=76"  14',  0  A  2-1=119"  10',  O  a  1-* 
=  188"  9',  1  A  1=119"  28',  -1  A -1=106"  44',  0  A  l-t=i4.3"  2',  OA-l-i=129"  69*;  the  face* 
were  not  very  even,  and  his  results,  he  states,  were  therefore  not  very  exact. 

Pyr.,  etc. — B.B.  infusible,  turns  gray,  and  when  moistened  with  sulphuric  acid  colors  the 
flame  bluish-green.  With  borax  gives  a  bead  yellow  while  hot  and  colorless  on  oooling;  a 
saturated  bead  becomes  enamel-white  on  flaming.    DifBcultly  soluble  in  muriatic  acid. 

Obs. — Monazite  was  first  brought  by  Fiedler  from  the  UraL  It  occurs  near  Slatonst  in  the 
llmen  Mtn.,  iu  granite,  along  with  flesh-red  feldspar;  also  near  the  river  Sanarka,  in  the  Ural; 
near  Notero  in  Norway  {urdite\  in  crystals  sometimes  1  in.  across ;  at  Schreiberhau,  with  gado- 
linite  (G.=4*9).  In  the  United  States  it  is  found  in  small  ciystals  from  i^  to  i  in.  long,  with  the 
sUlimanite  of  Norwich,  and  sparingly  with  the  same  mineral  at  Chester,  (X  A  few  minute  crystals 
(eremite  of  Shepard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  minute  zirconi 
iind  tourmalines,  in  the  northeastern  part  of  Watertown,  Gt  Qtood  crystals  are  obtained  with 
the  sUlimanite  of  Yorktown,  Westchester  Oo.,  N.  Y.;  near  Growder's  Mountain,  N.  G. ;  and  in 
gold  washings  on  Todd's  branch,  Mecklenburg  Go.,  N.  G.,  vrith  garnet^  zircon,  and  diamond. 
Found  also  in  the  gold  washings  of  Rio  Ghioo,  in  Antioquia. 

Named  from  fot^^ut,  to  be  solitary^  in  allusion  to  its  rare  occurrence. 

Monazitoid  Hermann  (J.  pr.  ("h.,  xl.  21).  This  mineral  is  monazite  in  crystallization  and 
sxtemal  characters.  H.=6.  G. =5*281.  Hermann  states  that  the  brown  color  is  distinct 
Hermann  obtained  in  his  analysis: 

P  17-94      Ce  49*35      La  21*80      Ca  1*50      ti  1*36,  subst  like  tantalum  6*27,  fig,  Fe  <r.=97'73 

B3.  inliisible.    With  the  fluxes  like  monazite. 

497.  TUBNSBITB  Levy^  Ann.  Fhil.,  xviiL  241,  1828.    Tumerite  is  isomorphous  with  monazitt 
*  Am.  J.  ScL,  xxxiii,  70,  1888.    Fig.  8  in  tliat  article  is  zircon,  and  not  monazite. 
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ud  like  it  in  dearage  end  oolor,  and  may  be  the  aame  apedi 
oyitals ;  tbe  origimil,  from  Mt  Sorel  in  Dauphiny 
(meaauTed  bj  Levj,  Uarignac,  Phillips,  and  De»- 
cloiieaiii);  later,  tioai  Santa  BrigrittA,  near  Ruaras 
in  the  TaveiBOh  valley,  Alps  (maaaured  by  vom 
Rath).  The  aocompauyiiig  profile  figure  ia  fhim 
rom  Rath  (Pogg:.,  czii.  HI),  but  reveraed  in  posi- 
tion BO  as  to  make  it  correspand  with  the  above ; 
moreOTer,  the  plane  ot  perfect  cleavaga  ia  made 
the  bsHsl,  as  in  monazite,  instoad  of  i-i,  that  ao 
made  by  v.  Ratb.  Some  of  iltae  aaglea  are  aa 
fbllamii  thons  unaccredited,  t.  Rath'a  calculated 
remits,  from  1-»a1  =  H1°  28',  I-iA  1  =  143°  44', 

i-j  A  1-1=131°  GB'i  tboie  with  Dz.  affixed,  DeB> 
cloizeaax'a ditu>, fiom  t-i  A  l-t=10i),<-f  a  1.i=126° 
31',  1-iA  l-i=Sti°  30';  Ihoae  with  UL,  P.,  L,  af- 
tlied,  messuremeDta  by,  reapeotively,  Marignac^ 
Philtipe,  Lev;: 


It  ia  known  on^y   n  rar« 


/A  r=&r  60' 

«A/=1S6'66' 

«A  1=191'"  12i' 

0  A  1-1=131)  8 

"       13S  48  Vx. 

"        119  8  R 

0A-i-i=i4aiB 

"       137  2i  L. 

W  A  1  =  126  18  B. 

Oa«=103  42 

"       138  43  IL 

126  80  Dx. 

0  A -1  =  133  0 

i-iAM=lM''  68' 

■'         126  26  M. 

Oa  1  =  131  16 

1-i  A  1  =  143  44 

Ma  3^=160  6fi 

«A-l.i=140  37 

"       US  30  Dx,  P. 

"          160  49  Dx. 

•>           140  40  Ds. 

-l-iA-l  =  149  8« 

160  55  P.,  IL 

«Ai.<=i2Tia 

149  44  Dr. 

IGO  53  &. 

li6  31  Dx. 

146  88  P, 

i4  A  1-1=131  B8 

126  31  M. 

U  A  l.i=  99  24i 

"          181  60  11 

«  A  3-3=  163  26 

100  0  Di. 

"            181  65  P. 

163  n  Dx. 

99  40  U 

ij  A  2-^=146  4S) 

168  63  P. 

100  36  It 

14B  67  Dx. 

163  66  IL 

«Aa.J=98  8 

"           146  10  P. 

W  A  2-2=142  6 

MA-1=13141 

145  63  M. 

1*1  16  M. 

131  66  Dx. 

l-iAl-i.  top,=88  4 

Tunierite  is  described  as  havii^  H.  above  4 ;  luatre  adamantine ;  aotor  yellow  or  brown ;  etreak 
ivbito  or  ftrayiah ;  transparent  to  translucent  Childreo,  after  some  imperfect  trials,  made  out 
that  It  oontuiaed  alumina,  lime^  magnesia,  a  little  iron,  with  no  titaido  acdd,  and  very  little  silica. 
At  Mt.  Sorel  it  occure  with  quartz,  aibite,  orthoclaae,  cricbtonite,  and  octahedrite;  and  in  the 
TavetBch  valley,  with  quartz  crystal  and  ootabedrite  In  talcoae  achiaL 

498    TRIPHTUTB.    Triphylin  f\icivi,  J.  pr.  Ch-,   iiL  98,  1334,  v.  319,  1836.    Tetrapbylln 
ftra.,  Arab.,  zv.  1836.    Perowskyn  N.  NardaiMSld. 

Orthorhombie.  /a  7=98°;  0  A  1-1=129°  33',  Tachermak  ;  a:b:c= 
1-211  :  1  :  1'1504.  Observed  planes :  O;  vertical,  i-i, /,  i-2 ;  domes,  J-i, 
1-t,  ft ;  1-t,  f i. 

/a  I,ov.i4,= 
lAi-l=in 

/A  l-t=135  ! 
1-2  A  i-2  =  133 


3°  0  A  1-1=133°  32' 
(7AH= 

(?Afl= 
<7A|-t=:130  54 
l-iAl-Lov.(?,=8'r4 


Faces  of  crjstaU  nsually  aneven. 
Cleavage ;  0  nearly  perfect  in  nnal- 
tered  crystals.     Massive. 

H.  =  5.      G.  =3-54  — 30;     3-545— 
8-561j  Bodenmais,  Oenten.    Subreain- 


H 


542 
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QUA.     Color  greeBiah-gray  ;  also  bluish ;  often  brownifih-black  exteriiall j 
Streak  grayisli-wliite.     Translucent  in  thin  fragments. 

Oomp. — (^e,  ftof  Li)'1^,  Fuchs.  Oesten's  analjsis,  which  waa  made  on  the  pare  nunen 
wholly  unaltered,  sustains  Fuchs's  formula.    0.  ratio  for  ^e+Mn,  Li  +  Na+Mg=2  : 1. 

Analyses:  I,  Fucbs  ( J.  pr.  Gh^  iii.  98,  v.  319);  2,  3,  Bammelsberg  (Pogg.,  Izxzv.  489);  4 
Baer  (Arch.  Pharm.,  11.  Ivii.  374);  6,  G.  0.  Wittstein  (Viert  pr.  Pharm.,  i.  606);  6,  Gerlach  (ZS 
nat.  Yer.  Halle,  Iz  149);  7,  Oesten  (Pogg.,  cviL  438);  8,  imperfect  anaL  by  Berzeiius  and  N 
Nordfjnskiold  (Jabresb.,  xv.  211): 


P 

t. 

An 

% 

(k 

Li 

fTa 

& 

ft 

]S[ 

1.  Bodenmaia 

41'47 

48-67 

4-70 

— .— 

..— 

3-40 

0-63 

0-68-99-35  Puchu, 

2.        " 

89-35 

41-42 

9-48 

— 

7-08 

1-07 

0-36 

1-28— 99*98  Ramm. 

8. 

40-72 

39-97 

9-80 

^~- 

7-28 

1-45 

0-68 

0-26 

=IOO'05Bamro. 

4.         " 

86-3« 

44-52 

6-76 

0-78 

1-00 

6-09 

6-16 

1-19 

178 

=100-69  Baer. 

6.         " 

41*09 

36-61 

11-40 

0-48 

6-47 

0-87 

0-07  Pe  3-31 

1-08=99-1 '3  Wittst. 

6. 

4082 

86-64 

9-06 

1-97 

0-68 

6-84 

2-61 

0-86 

=98-16  Geri. 

7. 

44-19 

88-21 

5-63 

2-89 

0-76 

7-69 

0-74 

0-04 

0-40 

=100-06  Oesteo. 

8.  Finland 

42-6 

38-6 

12-1 

1-7 

8-2 

=103*2  Bens. 

The  excess  in  the  analysis  of  the  Finland  mineral  (tetraphyline)  is  supposed  to  be  owing  to  an 
incorrect  determination  of  the  lithia. 

Pyr.,  etc. — ^In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B.B.  fuses  at  1*6,  coloring  the  flame  beautiibl  lithia-red  m  streaks,  with  a  pale 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire.  With 
borax  gives  an  iron  bead;  with  soda  a  reaction  for  manganese.    Soluble  in  muriatic  acid. 

Obs. — ^Triphylite  orcurs  at  Rabenstein,  near  Zwiesel,  in  Bavaria ;  and  f  451  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg,  Jr.,  having  the  appearance  of 
being  altered;  also  at  Eeityo,  in  Finland  (perowskine  or  tetraphyline) ;  Norwich,  Mass. 

On  cryst,  Tschermak,  Ber.  Ak.  Wien,  xlviL  282 ;  R.  P.  Greg,  this  Min.,  40H,  1854;  Dana,  ib. 

Named  from  roif^  three^^oUd^  and  ^eX^,  famUy^  in  allusion  to  its  containing  three  phosphates. 

Altd — ^Triphylite  and  tripUte,  like  other  minerals  containing  protoxyd  of  manganese,  imdergo 
easy  alteration  by  oxydation  and  hydration ;  and  the  former  also  by  losing  its  alkalies  The  ses- 
quioxyd  of  iron  in  Wittstein^s  analysis  (anal  6)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  Ueterosite.  Heteposite  AUuaud,  m  an  Art.  by  Vavqudin^  Ann,  Ch.  Phys.,  xxx.  2u4,  1825. 
Ueterosite,  Heterozite,  AQuaui,  Ann.  Sci.  Nat,  viii.  846,  1826. 

Clcavable  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequal,  affording 
an  oblique  prism  of  100*'-101°.  H.=5-6— 6 ;  G.=3-52,  or  3-39  al\»r  further  alteration,  Dnfrenoy; 
luf  tre  reaiiious,  or  like  that  of  apatite ;  color  greenish-  and  bluish-gray,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  adds,  with  a  slight  residue  of  sih'ca.  B.B.  fusen  to  a  deep  brown 
submetallic  enamel  Found  in  pegmatyte  near  Limoges,  Dept.  of  Haute  Yienne,  France,  and  espe- 
cially at  the  quarries  of  Bureaux.  Named  heteroeiie  from  hepof^  other  or  differeni,  but  misspelt  by 
Vauquelin. 

B.  PsEUDOTRiPLiTB  Blum,  Oiykt.,  2  Aufl.,  637,  with  anaL  by  Delffs.  Resembles  triplite ;  but 
occurs  incrusting  triphylite  at  Rabenstein,  Bavaria,  to  the  alteration  of  which  its  formation  is 
owing. 

C.  Alldaudftb  Damour^  Ann.  d.  M.,  lY.  xiil  341,  1848  [not  Alluaudite  Bertihardi],  In 
nodules,  or  massive,  with  three  rectangular  cleavages  as  in  triplite,  two  rather  easy,  the  other 
less  so.  U.=4~6;  G.= 3*468,  Damour.  Color  brovm,  Lrownish-red  at  the  edges  by  transmitted 
light;  powder  brownish-yellow.  B.B.  fhses  easily  to  a  black  magnetic  globule.  Dissolves  in 
muriatic  acid  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  ttom  Chan- 
teloube,  near  Limoges. 

D.  Altered  Triphylite  from  Norwich^  Mass.  The  Norwich  mineral  is  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumene  in  quartz.  The  crystals  vary  much  in  theii 
angles;  the  faces  are  smooth  but  hardly  polished.  The  following  angles  were  obtained  by  the 
autho^  from  8  crystals  (the  right-hand  f-2  is  here  accented): 


I 


L 

XL 

».2  A  i^V 

128' 

13l'-132 

i-2At4 

».2Ai4 

121i-122 

-"  •  "  « 

181 
1011-108 

UL 


IV.      V.       VL     VIL    VTIL 


127M80i'    130i     126 
118  113 

129-132 


•     134'     128* 
108      108 
120      116 


130" 
118^119 
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L 

IL 

HL 

IV. 

V. 

Tl. 

VU. 

VHL 

>i   MA 

nsi' 

no* 

iioMia® 

i.2  ^or  t.2')  A  / 

159* 

*     162 

0  A  obtuse  edge  of  / 

94-97 
86-87 

86 

90 

86' 

93* 

100* 
80 

90* 
90 

/A/ 

93 

Many  of  the  crjBtals  haye  a  monodimc  form,  while  others  are  orthorhombio;  but  the  latter  ii 
fjie  normal  form ;  the  obliquity  having  resulted  fh>m  some  moyement  in  the  enclosing  rock  after 
che  crystals  were  made.  They  closely  resemble  in  form  the  crystals  from  Bavaria.  (Searage  not 
distinct  Color  black;  streak  brownish-red;  opaque;  brittle;  H.=6-5;  O. =2*876,  Craw..  In 
oomposttion,  quite  near  aUuaudite,  as  observed  by  Mallet  Brush  found  the  interior  of  a  crystal 
true  triphylite,  with  oolor  grayish-green;  H.=:5,  and  Q. =3-634  (Am.  J.  Sd.,  II.  xxxiv.  402). 

Analyses:  1,  Dufrenoy  (Ann.  Ch.  Phys.,  zli  342);  2,  Eammelsberg  (Pogg.,  Ixxzv.  439);  8,  Fucbfl 
(J.  pr.  Ch.,  iiu  98,  v.  819);  4,  Delffs  (I  c);  5,  Damour  (L  a);  6,  7,  W.  J.  Craw  (Am.  J.  Scu,  IL 
zl  99) ;  8,  J.  W.  Mallet  (lb.,  zviu.  83) : 

1^       Fe     Sn      te     liCn    Oa    Li     d      % 

1.  Limoges,  ffderosUe         41*77 34-89  17-68 4-40  0-22=98-86  DufWnoy. 

2.  *'  "  82-18  31-46  8001 6-85   =100Bamm. 

8.  Rabenstein,  P^eudotr,     35-70  48*17    8-94 6  30  1'40=99-61  Fuchs. 

4.  **  "  35-71  5100    8-07 4-52    ^,  ins.  0  70=100  D. 

5.  Aauaudi(e  41-25  25-62     1*06    2308 2  65  0*60, ^a 5*47= 99*7 sD. 

«.  Norwich,  M««8.  41-35  27-36  24*70 1*97  2-27  2*o7   ,  Mg  (r.,  insoL  029 

=  100-i)l  Craw. 

7.  "  "  44-64  26*02  2330 1-61  2*20  2-07    ,  Mg  tr.,  iu8oL0-30 

=10u-i4  0raw. 

8.  "  "  (1)43-04  29*60  22-59 0*09  1-79  2-05   ,Mg  0-73 =99*79  M. 

Beierosite,  by  RammeUberg's  analysis,  gives  the  O.  ratio  for  bases,  add,  and  water  18-67 : 
18*13  :  5'G4^  and  was  made  on  a  brownish-violet  specimen  having  GL=8'41 ;  by  Dufr^noy's,  8  : 
6  :  1.  Pseudotriplite  corresponds  nearly  to  9  :  10  :  2.  AUuaudite  gives  approximately,  suppos- 
ing the  manganese  to  be  protoxyd^  as  stated  in  the  analysis,  for  the  0.  ratio  for  1^,  fi,  ^,  ]&= 
5:6:  18:2;  and  the  Norwich  mineral  1  :  9  :  15  :  ].  It  is  useless  to  write  formulas  for  these 
compounds  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  predsely  ascer- 
tained ;  and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

Melaxculob  Fuchs  (J.  pr.  Ch.,  xvil  171)  is  altered  triphylite  according  to  Snmann  (this  Min., 
4th  ed.,  518)  It  is  a  phosphate  of  iron  from  Rabenstein,  contaiLing,  in  100  parts,  38*9  seaquioxyd 
and  3*87  proto^d  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  a  of  water;  it  occurs  on 
triphylite.    The  name  alludes  to  its  blackish-green  color. 

499.  TRIPUTB.  Phosphate  natif  de  fer  melang^  de  manganese  {tr.  Limoges)  Vauq,j  J.  de  M., 
zi.  295,  1802,  Ann.  Oh.,  xlL  242,  1802.  Eisenpechen  pt  WertL,  1808.  Manganese  phosphate 
LucaSy  TabL,  i.  169,  1806.  Phosphormangan  Karst.,  Tabl.,  72,  1808.  Manganese  phosphate 
ferrifi^re,  F.,  Tabl,  1809.  Triplit  Hauam,^  Handb.,  1079,  1813.  Eisenapatit  Fuchs,  J.  pr.  Oh., 
xviiL  499,  1839.  Zwiselit  BreitlL,  Handb.,  ii  299,  1841.  Phosphate  of  Iron  and  Manganese. 
ZwiesaUt  Oloek,  Syn.,  244,  1847. 

Orthorhombic.  Imperfectly  crystalline.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4-5-5.  Q.=3-44— 3-8;  3-617,  fr.  Peilau,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent — opaque.  Fracture  small 
conchoidal. 

Oomp.— ft"P-hRF,  V.  Kobell,  with  ft  in  anal  8  sjj'e  +  f  Mn,  and  B=l  Ca  +  2Mg  +  3B^ 
which  gives  for  tlie  percentage  composition,  Phosphoric  add  82*7,  protox.  iron  16*6,  protox.  man* 
ganese  32*2,  iron  64,  magnesium  1*8,  calcium  1*5,  fluorine  8*8=100.  Analyses:  1,  Benellui 
(Schw.  J.,  xxvii.  70);  2,  Bergemann  (J.  pr.  Ch.,  Lmx.  414);  3,  v.  Kobell  (J.  pr.  Oh.,  zciL  390);  4| 
?uch8  (J.  pr.  Ch.,  zviiL  199);  5,  Rammelsberg  (4th  SnppL,  247): 
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OXYGEN  OOMPOUiroS. 


1  Limoges 

2.  Peilau 

3.  Schlackenwald 
i.  Zwieselite 

5. 


]^a         Fe     Si    F       a 


te     Mn     Ag   Oa 
31*9     82*6  ,  3>2*  .,         ___   __   ___ 

31-72  30-83  0-82  119     0-41»»       1-65  0'23   

26-98  3000  305  2*20 t<r.  810 

[35'»-,0]  35-44  20*34 S'e4'76  O'GS  3-18 

30-83    4142  23-26 


32-8 

32-76 

83*85 


6-00 


— =100*5  Benebii 
1*28=1(X)*29  Bergen. 

=104-18KobeiL 

— =100Fucha. 
— =1U0  Ramm. 


*  Phofphate  of  lime. 


''With  some  Li  O. 


.  Yon  Kobeirs  analysis  becomes,  od  oombining  the  fluorine  with  Fe,  Ga,  Mg,  P  83-85,  te  19*86. 
Mn  80*00,  Fe  5-64,  Mg  1-88,  Oa  1*57,  F  8-10=100-75. 

Pyr.,  etc. — B.B.  fuses  easUj  at  1  '5  to  a  black  magnetic  globule ;  moistened  with  sulphuric 
acid  colors  the  flame  bluish-green.  With  borax  in  O.F.  gives  an  amethystine  colored  glass  (man- 
ganese);  in  B  F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  With  sulphuric 
add  evolves  fluohydric  acid.    Soluble  in  muriatic  acid. 

Oba, — Found  bj  Alluaud  at  Limoges  in  France,  in  a  vein  of  quarts  in  granite,  accompanied 
bj  apatite;  occurs  also  at  Peilau  in  Silesia. 

Ztnesdiicf  a  clove-brown  variety,  was  found  by  Fuchs  near  Babonstein.  1  league  fh>m  Zwiesel, 
in  Bavaria,  in  quartz  (G.=3-97  Fuchs).  Fuchs  in  his  Mineralogy  suggests  its  relation  to  tripdite. 
It  is  stated  to  have  a  rather  perfect  basal  cleavage;  a  brachydlagonal  little  distinct;  and  a  pris* 
matic  parallel  to  a  prism  of  1 29''  very  imperfect. 

Alt. — Often  occurs  coated  with  ozyd  of  manganese  as  a  result  of  its  alteration. 


600.  HOPBTTB.    Brewster,  Trans.  B.  Soa  Edinb.,  z.  107,  1825.    Prismatoidiacher  ^nkphyDit 

Breiih^  Char.,  88,  1832. 

Orthorhombic.  /A  7=101^  0  A  1^=133^  19',  Levy ;  a:h:  o=l-0607 : 
1  : 1-2131.  Observed  planes  as  in  the  annexed  figure,  with  also  2-t,  3-i, 
and  i-8. 
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.  0  A  l-i=138^  50' 
14  A  1-i,  ov.  (9,=97  40 
0  A  2-1=119  47 


2  A  2,  brach.,=:87°  3' 
2  A  2,  macr.,=106  36 
2  A  2,  baa.,=140 


Cleavage :  i-i  highly  perfect.    Plane  0  striated.    Also  in 
reniform  masses,  and  amorphous. 

H.=2-5— 3.  G.=2-76— 2-85.  Lustre  vitreous;  iA 
somewhat  pearly.  Color  grayish- white ;  reddish-brown 
when  compact.  Streak  white.  Transparent — translu- 
cent. 

^yr^  etc. — Dissolves  without  efibrvescence  in  muriatic  or  nitrio  add, 
and  is  slowly  affected  by  sulphuric  add.    B.B.  gives  out  water,  and  tbeo 
melts  with  difficulty  to  a  dear  colorless  globule,  tinging  the  flame  green. 
The  globule  obtained  with  borax  remains  dear  on  cooling.    With  soda  it  affords  a  scoria  wbicb 
is  yellow  when  hot,  and  gives  out  copious  ftimes  of  aanc  and  some  of  cadmium.    The  fbsed  min* 
eral  forms  a  fine  blue  gl^s  with  a  solution  of  cobalt     Hopeite  is  supposed,  therefore,  to  be  a 
hydrous  compound  of  phosphoric  acid  and  ozyd  of  zinc,  with  a  small  portion  of  cadmium.    K. 
Nordenskiold,  Jahresb.,  v.  198,  1825. 
Obs.— Found  in  the  calamine  mines  of  Altenberg,  near  Aix  la  Chapelle. 
Named  in  honor  of  Prof  Hope  of  Edinburgh. 
The  angle  of  f-l  A  f-i  in  hopeite  is  near  t-S  A  i-2  in  fischerite. 

601.  BBRZBIjIITB.  Berzeliit  Kiihn,  Ann.  Ch.  Pharm.,  xixiv.  211,  ISiO.  Magnesian  Phtf^ 
maoolite  Danoy  Min.,  239,  1844  Ohaux  arseniat^  anhydre  Vtrfr.  BerzeUt  Eaui^  Handb.,  49fik 
1846.    Kiihnite  R  db  JC,  Min.,  481,  1852. 

"Massive,  with  cleavage  in  one  direction. 

I. =5— 6.    G.=2"52.    Lustre  waxy.    Color  dirty-white  or  honey-yel 
Brittle. 


ANHYDBOnS  PHOSPHATEa)  AND  AB8ENATES. 
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Oomp«— (Oa,  Hgf  An)"  jLa\    0.  ratio  for  ft,  jLb=1  :  If    Analjses :  Kiihn  (L  e.) : 


Is 

Ca 

% 

An 

ign. 

1. 

68-61 

23-22 

1568 

2-18 

0*30=99-84  KiiliD. 

2. 

56-46 

20-96 

16-61 

4-26 

2-96,  insol  0-23=100*47  Kuhn. 

Another  partial  analjsis  gave  Oa  21*31,  ftg,  An  17 '07. 

P3rr.,  etc. — B.B.  infusible,  but  turns  gray.  With  soda  on  charcoal  gives  an  arsenical  odor, 
vrith  soda  on  platinum  foil  fuses  with  efferyescence,  and  gives  a  manganese  reaction.  Soluble  in 
nitric  add. 

Obs. — Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

602.  OARMINITJJ.    Carminspath  Sandberger,  Pogg.,  Izzx.  391,  1859.    Oarmine  Spar.    Car 

minite  Dcma,  Ifin.,  410,  1854. 

Orthorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forms 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a  rhombic 
prism. 

H.=2'5.  G.=4'105,  Lustre  vitreous,  but  cleavage  pearly.  Coloi 
carmine  to  tile-red ;  powder  reddish-yellow.     Translucent.     Brittle. 

Oomp.— 0.  ratio  for  ^b,  l^e,  Xs=lf  :  9  :  17 ;  or  for  bases  and  acid  2  :  3,  or,  less  nearly,  8  :  5. 
Sandberger  and  Muller  adopt  the  latter,  and  write  the  formula  ]^b'  As  +  5  l^e  As.  Analysis  by 
R.  Miiller  (Pogg.,  cUL  345): 

Is  4911  ¥e  80*29  ^b  24*55=108-96. 

Pyr.,  eto.~B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapora ; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  chimge 
Soluble  in  nitric  acid. 

Obs. — From  Horhausen  in  Prussia,  12-16  m.  N.E.  of  the  town  of  Keuwied  on  the  Rhine,  witb 
beudantito  and  quartz  in  a  mine  of  limonite. 

603.  AMBLTOONTTB.    Amblygonit  Breiih,,  Hoffm.  Min.,  iv.  b,  159. 1817,  Handb.,  483. 


Triclinic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73°  20' 

O  A  irl=:10& 

OAL  back, =87  40 
(9a/=111  30? 
O  A  edge  7/7=78  30? 
(?A2-i=106  20 


7a«=135°  30' 

7Ai-2=165  30 
7  A  i-2=97  50 

7  a  2.?=107  30 
i-t  A  2-^,  ov.  7, =142  80 
i4  A  1-t,  adj.,=131  50 
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Cleava^ :  0  perfect ;  i-i  nearly  perfect,  angle  between 
these  cleavages  104|-° ;  also  7  imperfect.  IJsuSly  massive, 
deavable ;  sometimes  columnar. 

H.=6.  G.=3— 3-11 ;  3*046,  Hebron,  Brush.  Lustre 
pearly  on  face  of  perfect  cleavage  (0) ;  vitreous  on  i-f,  less 
perfect  cleavage-face ;  on  cross-fracture  a  little  greasy. 
Color  pale  mountain  or  sea-green,  white,  grayish,  brownish- 
white.  Subtransparent — ^translucent.  Fracture  uneven. 
Optical  axes  very  divergent ;  plane  of  ax^  nearly  at  right  angles  to  i-t  : 
bisectrix  of  the  acute  angle  negative,  and  parallel  to  the  &Sge  O/i^.  \ 
Descl. 

Oomp.— Perbapa  (HLi,S'a)"+f  3tl)*  P,  with  VM-mnih,  of  the  oxygen  replaced  by  fluorine 
lalyso^:  I,  Berzeliaa  (Gilb.  Ann.,  Izv.  821);  2,  Rammelaberg  (Pogg.,  Ixiv.  2fi5,  Min  Ch.,  859^ 


Hebron,  Me. 


Aualyso 


86 
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OXTQISK  ooxpowsnyB. 


p 

Si 

til 

]^a 

& 

F 

1.  Chandorf                       66-69 

3A-69 

911 

Ben. 

2.  Arasdorf;  G.-3-11  (})  47*68 

36-88 

6*68 

8-29 

0-43 

8-1 1=102-97 

In  three  trials  the  alnminawas  found  to  be  86'26.  86*62,  and  36*89  p.  a  Rammelsberg  dedncei 
the  fonn^  (Si'  F'+&*  P>)  +  (Al*  F'+B  F),  R  standing  for  Uthium  and  aodium ;  Rose  writes  (2  R* 
P+2  3tlP)  +  (Al"F"-f-Al»0«). 

Pyr^  etc. — In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  the 
glass.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Colors  the 
flame  yellowish-red  with  traces  of  green ;  the  Hebron  variety  gives  un  intense  lithia-red  ;  mois- 
tened with  sulphuric  acid  gives  a  bluish-green  to  the  flame.  With  cobalt  solution  assumes  a  deep 
blue  color  (alumina).  With  borax  and  udt  of  phosphorus  forms  a  transparent  colorless  glass. 
In  fine  powder  dissolves  easily  in  sulphuric  acid,  more  slowly  in  muriatia 

Obs. — Occurs  at  Chursdorf  and  Amsdorf^  near  Penig  in  Saxony,  where  it  is  associated  with 
tourmaline  and  garnet  in  granite :  also  at  Arendal,  Norway.  In  the  U.  States,  in  Maine,  at  Hebron, 
imbedded  in  a  coarse  granite  in  masses,  sometimes  well  crystallized,  with  lepidolite,  albite,  quartz^  xed, 
green,  and  black  tourmaline,  apatite,  and  rarely  cassiterite ;  also  at  Mt.  Mica  in  Paris,  8  m.  from 
Hebron,  with  tourmaline.  The  Hebron  crystals  have  rather  rough  faces,  admitting  only  of  approxi- 
mative measurement,  and  are  occasionally  1  in.  thick  and  2  in.  long  (Am.  J.  Sci.,  IT.  xxziv.  !i43X 
The  angles  above  are  from  measurements  by  the  author  of  Hebron  crystals.  Desdoiseaax  ob- 
tained fVom  the  cleavages  of  the  Hebron  mineral  0  (p)  A  t-i  (m)=106'' ;  0(p)A  /(0=88'  30', 
7(0  A  *-i  (m)=136"  (0.  R,  Ivii.  367,  Pogg.,  cxxiiL  188). 

The  name  is  from  dfiSXvs^  bhmii  and  ytfw,  angle. 


604.  HERDSRITB.    Herderite  iTotd,  PhiL  Mag.,  iv.  1,  1828.    AHogonit  BreiffL,  Uib.,  23, 

1880,  Char.,  78,  1882. 


Orthorhombic. 
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/A  7=116°  63^  0  A  1-1=145°  SV;  a:h:  (?=0-6783  : 
1  :  1*5971.  Observed  planes  as  in  the  annexed  figure, 
with  also  3,  4,  and  6-t. 


O  A  1=141°  19' 
0  A  3=112  35 
0  A  f  J=147  30 


1  A  1,  mac.,=141°  17' 
1  A  1,  brach.,=116  3 
O  A  7=90 


Cleavaffe :  7interrupted.  Surfaces  7and  1  very  Bnaooth, 
and  delicately  lined  parallel  to  their  edge  of  intersec- 
tion. 

H.=5.    G.= 2*985.     Lustre  vitreous,  inclining  to 
snbresinons.    Streak  white.    Color  various  shades  of 

yellowish-  and  greenish-white.    Translucent.    Fracture  small  oonchoidaL 

V  ery  brittle.    Index  of  refraction  1*47. 

Oomp. — ^Probably,  according  to  trials  by  Tomer  and  Plattner,  an  anhydrous  phosphate  of 
alumina  and  lime  with  fluorine. 

Pyr.,  etc. — B.B.  Aiaes  with  difficulty  to  a  white  enamel;  becomes  blue  with  cobalt  aolntSoiL 
Dissolves  when  finely  powdered  in  muriatic  add. 

Obs. — ^Yery  rare  at  the  tin  mines  of  Ehrenfiriedersdorf  in  Saxony.  •  Beaemblea  the  aipangos 
Tariety  of  apatite. 

Named  after  Baron  von  Herder,  dbector  of  the  Saxon  mines. 


606.  MONIMOLira.    Monimolit  L,  J.  IgMrSm^  CEfV.  Ak.  Stockh.,  1860,  Sit. 

letragonal.    In  octahedrons.    Also  massive  and  incrusting. 
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fl.2=4'6— 6.  G.=6"9i,  Lustre  gnbmetallic,  greasy.  Color  yellow 
Powder  citron-yellow.    Fracture  granular. 

Oomp. — (^b,  t^  l^n,  Oa,  Ag]^  Sb.  bat  mainly  antimonato  of  lead.    Analysto:  Igelstrom  (L  o.) . 
§b  40*29  ^b  42*40  1*6  ftn  6*20  Ca  7*69  lilg  8  25=:99'73. 

Pjrr.,  etc.— B.B.  on  charcoal  gives  a  malleable  lead-oolored  globule,  which  in  O.F.  gives  a 
white  ooatine  of  antimony,  and  nearer  the  assay  the  yellow  of  oxyd  of  lead.  Insoluble  in  strong 
acids,  or  with  carbonated  or  caustic  alkalies,  even  on  fusion.  Reduced  by  hydrogen  gas  at  a  red 
Lieat ;  becomes  soluble  in  adds. 

Obs. — Occurs  with  tephroite  at  the  manganese  mine  of  Pafisberg,  tn  Wermiatid,  Sweden. 

606.  ROBIEITB.    Bomeine  Jkmumr,  Ann.  d.  IL,  III  xx.  247,  1841 ;  Y.  ill  179,  1863 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  1  A 1, 
basal,  110°  60'— 111°  20' ;  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.    Cleavage  none. 

H.  above  5 '6.  G.  in  grains,  4"714 ;  in  powder,  4*675.  Color  hyacinth 
or  honey-yellow. 

Oompw— B',  SbO',  SbO*  Damour= Antimony  62*24^  oxygen  16-32,  lime  21*44=3100.  Analystf 
by  Damour  (L  c,  1863) : 

0  16*82         Sb  62-18    Fe  181    An  ]'21     Ca  16*29  Si  soL  0-96    insoL  1*90=99-67. 
or  SbO»  40-79    8b  0*86-82    ^e  1 70  1-21  16-29  0*96  l-90=99-67. 

In  his  earlier  analysis  (1841)  Damour  obtained  Sb  0*  79*31,  j^e  1*20,  iin  2*16,  Oa  16*67,  Si  sol. 
0-64=99*98. 

Pyr.,etc.— B.6.  fuses  to  a  bladd^h  slag.  With  borax  afibrds  a  colorless  glass  in  the  inner 
flame,  a  yiolet  in  the  outer  ^manganese).  With  soda  on  charooal  gives  white  antlmonial  fttmes 
and  globules  of  metallic  antimony ;  fused  on  platinum  foil  with  Eodtk  gives  a  bluish-green  man- 
ganate.    Insoluble  in  acids. 

Obs. — Romelte  was  found  by  B.  de  Lom  at  St.  Marcel  in  Piedmont,  in  small  nests  or  reins  in 
the  gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote,  quartz,  limonite, 
and  greenovite. 

Named  by  Damour  {not  by  Dufir^noy)  after  the  crystallographer  Bom^  de  Tlsle. 

607.  AlOnOIJTB.  Antimonite  de  Mercure  Dameyko^  Ann.  d.  IL,  lY.  yL  183,  1844.  Cina* 
brio  snbido  Domeyko,  Min.,  168.  1846.  Ammiolito  DarM^  Min.,  634^  1860.  Antimoniato  da 
oobre  con  cinabrlo  terroso  DomeyhOf  Ifin.,  129,  1860. 

Earthy  powder.    Color  deep  red,  scarlet. 

Oomp. — ^Results  variable ;  but  regarded  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
Dther  impurities.  Analyses  by  Domeyko  (Min.,  129,  1860)  of  the  material  obtained  in  the  earliest 
part  of  -a  process  of  leyigation : 


3b 

Cn 

Hg 

8 

9« 

qaartB   ]&  and  loss. 

241 

16-9 

19-9 

8*3 

2*2 

24*8            8*8 

29*6 

16*6 

23-6 

8*3 

3*1 

8*1           16*9 

28*1 

18*1 

19-8 

3*1 

1*1 

BiYOt  has  found  in  a  similar  substance  from  Chili  (Ann.  d.  M.,  Y.  vi  666),  Sb  86*6,  Oa  12-2, 
Hg  22*2,  Te  14-8,  Fe,  S  tr.,  quartz  2*5,  0  and  loss  12*6,  and  observes  that  his  result  indicates 
the  presence  of  tellurid  of  mercury  and  antimonic  acid  along  with  antimonate  of  copper. 

Pyr^'  etc* — Effenresoes  with  nitric  add,  without  loss  of  color;  but  loss  of  color  by  aotion 
of  muriatic  acid,  and  an  abundant  deposit  of  white  anUmonio  add.  Heated  in  a  m  itrass,  a 
Hublimate  of  mercury. 

Obs. — ^Found  in  many  of  the  OhiUan  mines,  fining  cavities  in  the  quartiose  or  argillo-femigii 


as  OZTOKK  OOUPOUltDS. 

nonaganguB  of  tl  ......  ._ 

ituU;  and  hu  proceeded  from  the  deoompoaitioa  i 

Named  f^mifi^ioi,  sermaion. 

F.  field  btis  tnatrud  a  red  etrthj  anbrtanoe  from  TambiUon,  near  Ooqnlmbo,  ChiH,  and  n 
It  a  oompound  of  antimonita  of  mercnrj  and  unlphaiitiraoaite  o''  itmaij ;  but  there  Is  a 
nnaertalntr  over  bis  tea  lu.     He  obtained  (().  J.  Ob.  Soo.,  zu.  37. 

8b  8  Hg  fe  S  quarts 

i4'Si         B-o         34-43         s-es         4'4«         ue-ea=9S-To. 

lG-28  S-98  3I'S4  2-9*  4-98  S9-18=96  8B. 


APPEIfDIX. 

S08.  ABsmtAtx  or  Nnnon.  (H!dce1en,  fn'£«,  O.  Bax/fnamt,  J.  pr.  Oh^  Izxr.  S39,  ISMV 
OfTflUlUne  masiiTe  or  amorphoiu.  H.=4.  Q.=4'BS8.  Oolor  dark  grau-green  to  browniah  ii 
•pota  where  asiOTphona :  streak  lighter. 

Pormola  gireu  hj  Bergemaan  (L  c.)  fPi*  As^ArseoIo  acid  SS'O,  ozjd  of  nidcsl  S2-0  =  10'i 
His  otialrHis  aDbrded : 

la  SS'GT        P  0-14        tSl  61-07        Oo  0-54        Cn  0'34        5i  034        Pe  ft-.=9B-90. 

Unaltered  In  the  doaed  tabe.    B.E  on  diarcoal  affbrda  araeotcBl  Aimea ;  with  borax  in  R.7. 

Ida  a  magnet) 
«  biamntb. 


609.  ABSBSAn  or  Niohl  (NIdcelen,  ^*  la,  0.  BurgamoHn,  J.  or  Ob.,  Izxr.  asft,  1868^ 
AjnorphoDB.  H.=4.  a.=4'98a.  Oolor  anlphnr-TBllow.  Formula  ^i'As,  Bergenuuui,=ArMiut 
add  SO-fi,  Si  49-5=100.    AnaljBlabjBergemanntlo.): 

tn  SO-BS  fir.  ta  4834  Co  0-31  Ou  O'fiT  5l  O-eislOO-M. 


n.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATBS. 

ASBANOBKENT  OF  TEE  SFEGIBS. 
A.  FBoapsj>nH  tm  Axsbtatbi  of  BAsn  iv  ras  Pxotoxtd  staib. 
T.     Oontain  ammonis.    0,  ratio  tbr  buea  and  add  S ;  B. 
(lSa+lNH*0+iH)'P+8a        Peie,|(iNa  +  iAm  +  JH),  +  4aq 
aig+iNH<0)*P-H3B[  (Pe),|e.KiAm,+»Mg),+ia«q 


Oontain  ""«     0.  ratio  3  ;  fi.    Orthorhombto,  with  ■  ptaril 
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in.  PUABMAOOUTB  GBOUP.   Oontain  lime  or  magDesia   0.  ratio  8 :  5.    MoDodinic^  witt 
a  pearly  dmodiagoxuil  deavage. 


518.  Bbdbhitb 
619.  msiabrusbfcb 

520.  PHABlCAOOLnn 

621.  Chubohui 

622.  hoebhxsixb 
d23.  rcessleeitb 


(jCa+il9[)«P+4ft 

(»Ca+ifl)*P4-Sfi 

(fCa+ia)'Ss-i-6a 

(0a,0e)«P+4fi 

Mg*l8+8£[ 

(jSg  +  jfi)>lB  +  12fi 


(Pe),|e.|(i6a4  iH0.  +  4aq 
(P  e),|e.|(f  6a +i  H,),+8  aq 

(Aa  e),|e.|(|6a+JH,),4.6aq 
(Pe),|e.|(6a,6e).+4aq 

(A8e),|e4Mg,  +  8aq 

(Aa  e),|e.Ki  Mg+ J  H,),  + 12  aq 


rv.  yiYIANITB  GBOUP.    Contain  iron,  roanganeae,  nickel,  cobalt^  or  lina    0.  ratio  8    i 
Monodinio,  with  a  pearly  olinodiagonal  deavage. 


624.  YlVIANITI 

625.  STlfPLBBITB 

626.  Ebtthbitb 

627.  Ahkabeboitb 

629.  OABIiBBini 

680.  Kdmain 

631.  HURBAUUTB 


te^P+Sfi 

f'e'la+naq 

Co'la+Slt 

(]Sri,Co,liIg)»X«+8fi 
(2n,Co^]f^i)*l8+8fi 
(an,*e,l9[)*1?+2a 


(Pe),|e.|Fe,+8aq 
(A8e),|ee|Fe.  +  naq 
(Aae),|ee|6o.+8aq 
(Afle),|e«|Ma+8aq 
(As  e)a|e.|(Ni,  €o,  Mg),  4-  8  aq 
(Aa  e),|e.|(Zn,  60, 1«), +8  aq 

(P  e).|e,I(Mn,  J^  H,),+2  aq 


y.  OHONDBABSENITE  GBOUP.    Contain  manganese.    0.  ratio  1:17    No  deavage  ob> 
aerrecL 


532.  CHONDBABSBinrB      li[n*£B+2i!lS 


A8,|ei«|Mn»+2iaq 


VI.  OUVENITE  GBOUP.  Contain  Cu,  2n  aa  the  protozyd  bases.  General  fonnula  ft*  (P, 
£&)+»  aq,  with  aometimea  On  £[,  or  2n  ^  aooessory.  Orthorhombic^  without  pearly 
deavage;  /A  /  neai  90*. 


533.  Tbiohaloitb 

634.  ?  THBOXBOUn 
535.  LiBXTHXMITB 

636.  OLnrENin 
53*7.  ADAmra 

638.  CONIOELlLOm 

639.  BATLDONin 

640.  Euohbohb 


On' £8+6  IS  (A8e),|e«|6ai+6aq 

Cu"  P + Cu  a  (p  e)a|e,|6u, + 6u  h,  e, 

Cu"  (la,  P)  +  Cu  fl[  ((Aa,  P)e),|ee|6u,+6u  H,  6, 

2n"  l8+2n  1G[  (Aa,  e},|ee|Zni+Zn  H,  0. 
(Cu,Ca)"  (P,Xs)  +  Ou  l9[+i  ft  ((As  P)e),|e.|(6u,  6a), + 6u  H,  e, + i  aq 

(Cu,  ^hy  la  +  Cu  ft+ft  (As  0),|e«|(6a,  Pb),+6u  H,  O.+aq 

Cu"  l8+ Cu  ft  +  6  ft  (As  e),|6.|6u+6u  H,  0,  +  6  aq 


Vn.  UBOCONITB  GBOUP.    Contaui  Cu.    General  fonnula  ft*  (P,  ls)+n  aq,  with  most^ 
a  Cu  ft  or  8  Cu  ft  acoessory.    Monodinie^  without  a  very  diatinct  basal  deavage. 

641.  TAOlLra  Cu"P-|-Cuft+2ft  (Pe)9|0,|6u,+6uH,e,4-aaq 

642.  LraooONiXB  Cu*ls+(iCu*+}£l)ft*+9ft(As0),|0a|6u,  +  Q+9aq 

648.  PSBUDOlOLiLOHin     Cu*1^+3Cuft  (P0)i|0t|0U|+3  6uHs0| 

548a.  Ehlct  Cu*P+2Cuft+ft  (P 0)406|6ut + 2 6u H, 09  +  aq 

643B.  DxHYDBira  Cu"  1^  +  2  Cu  ft  (P  0)a|0t|6u.  +  2  6u  H>  0. 


650 


OXTOEN  OQICPOUHDB. 


544.  BBDnn 

545.  CoBirwALLrni 


Ou'lfl  +  aOafi 


(ABe).|e«  |eii«+s<teu,e« 


VIIL  CHALOOPHTLLITB  6BQUP.    GontaiD  On.    A  perfect  basal  deavage. 


646.  TYBQUn  0n*l8+20iifi[+f  £[ 

647.  OLDroGLAfin  Ou'ls+sOu^C 

648.  OHALooTBnruim  aCu'££+6Cii£[+7fl[ 

6  0u*Xji+8  0a£[+9£[ 


(Aae),|et  |ea«  +  26iiH,et-»>Taq 

(A8e)«|e«  lens+seuHtOa 
(Ase),|e«  leui+eeuHtOi+iaq 

Aas|eio|6n»  +  3  60  Ht  Oi + 9  aq 


B.  Phosphates  axd  ABttsvATss  or  Babes  wholly,  ob  in  pabi,  or  th>  SisQuiom)  STAn 

(1)  Oxygen  ratio  for  ($,%  U\  (1^,  is) =3  :  5,  with  water  and  sometimeii  other  aooeaaoiy  ooq- 

atitnenta.    Plumbognmmite  ia  of  uncertain  relations. 


549.  BEHLisrra 

660.  OALLADnn 

651.  IiAZULm 

652.  BABRAin>1TB 
563.  80OBODITB 
654.  WaYELLIXI 

656.  Tbollehi 


£lP+6£[ 

(X],9e)l^+4fi 

9e£s+4fl[ 

£ll^+i&a*+6fi 


XlP+jXlfl« 

566.  PLDMBoamaoTB  (T)^b'l^+6Sl]9[* 

567.  OALOiorKBBiTB         (Fe,  0a')P+iS£['+4fi 
668.  Phabmacoszdbbite  FeXs+i9e£L'+4ld[ 


(pe)t|e. 
(pe)je. 
(pe).|e. 
(pe)«|e. 
(pe)je. 
(pe),|e. 
(pe),|e, 
(pe),|e. 
(Pe),|e. 
(A8  0),|e. 


pi!kl,+iaq 
|/7i^  +  6aq 

I^M,+MgH,et 

|<?^Al,Fe),+4aq 

|/9Fes+4aq 

|/?ay,+Q-f-6aq 

|Pbi  +  18^3^H«et 
|(ea,i9Fe),  +  }/7fiHs0a +4*9 
I^Fea  4-/?Pe  HaOt + 4  aq 


559.  GiBBOLITB 


(2)  0.  Tatio  for  (&',  S),  1^=4  :  6. 
(i6a"+iXl)*P«+3fl 


P.eie,  |(i6a+iiffAl),+aq 


TrolleUe  (556),  caldo/eniU  (667),  an'^  phannaoosidmie  (558X  ^▼o  the  0.  ratio  4 : 5,  and  if  pail 
of  the  alumina  or  iron  is  not  present  as  an  aooessory  hydrate,  thej  should  be  included  la  this 
group.     Waivdlite  (654)  is  also  near  it 


660.  Childbbrixb 

661.?  AtTAOOLm 


562.  Augelub 
663.  tubquois 
664  Pbgakitb 
(66.  fi8ohebitb 

S66.  TATISrOOKITH 

667.  OHsntvizirB 
mxxsm 


(3)  0.  n^o  for  (&',  S),  (P,  Xs)=:l :  1 ;  but  doubtftiL 

(f  (*e,4n)«+f  il)»P«+15fi  Pjei.KH5^Mn)+f  Ml).+  0aq 

1^,  £],Oa,Mn,t*e,fi 

(4)  0.  ratio  for  (ft*  fi),  (1^,  1s):f6  :  5. 

Xl«P+3fi 
XPP+6fl 
5l«P+6fi[ 
akl«P+8fi 


/?:M«e|ei«fP«4-Saq 
Ml«e|ei,|Pa+5aq 
/?Al.e|e,.|P,+6aq 

^Ai.e|e„|Pt+s«q 


(il,0aVl^+8ft 
(I^e,0u')'lsf8fi: 

Fe«P4-»ifi 
(?)Fe*P+12tt 


(€t|/9^)ae|e,4P. 

^Fe«e|e,JPi-hiaq 
iW©ee|Ow|P,+I2aq 
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510.  ABSBNiDSiDniis;!      ^e^Cft')'AB+c£[  (6a,i9F»)«e|ei4ABs+6aq 

572   TOBBSBNITK  ^1^+Oa^'4-7fi[  ^e«e|ejo|P3+€aH,ea  +  7aq 

573,  AuTDBiTi  C"1^+Cafl+7fl  /?FeO|eio|Pt+6aH,e,4-7aq 

(6)  0.  ratio  for  (&>,  fiX  (1^,  ^)=3  :  2. 

^74.  Amphtthalitb         (3tl,Ca»yP"+7tt  (6a,^Al)j,e»|eM|P4  +  7aq 

675.  SFHXBm  Sl*P*+15]^  /93yit0jes»|P4+16aq 

576.  BoKOKm  (9e,0a')*P'+15£t         (6a,/39e)i»eft|eto|P4+l5aq 

0.  Phobphatu  OS  Absknatbs  oombinxd  with  SuLPHixm 

680.  DiADOOHirB  1^,  S,  9e,  £[ 

581.  Prmorra  £8,5,9e,ld[  ' 

582.  BauDANTiTB  P,l8,S|9e,^b^fl[ 

583.  Ldidackxbiis  ^8, 5,  Ou,  ]^i,  £[ 
684.  Stanbeboitb  P,  5,  £l,  Ca,  ffa,  ti 

585.  FIOINITS  1^,  S,  :^e,  fin,  £[ 

D.  AaniiovAza. 

•* 

586.  Bna)HBiMiTB  9b,  i*b,  6 

In  the  preceding  formulas  the  value  of  Q  may  be  learned  ttom  the  corresponding  fonnida  la 
the  other  column.  In  many  of  the  phosphates  of  copper  the  member  n  Ou  ll  is  made  an  aocea- 
sory,  as  done  by  Bammelsberg  and  others. 


616.  8TBROORITB.  Steroorite  JEbrajMrfA,  Q.  J.  CSi.  Soa,  1849.  Mkvocosmic  Salt.   Native  Salt 

of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.=1'6151.  Lustre  vitreous.  Color 
white,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Easily  soluble  in  hot  and  cold  water. 

Oomp«— ]^aNH*Ol^+9fi=:Fhosphorioacid34*05,  ammonia  12*40,  soda  14*92,  water  38*63= 
100.    Analysis  by  T.  J.  Herapath  (L  a) : 

1^  34-325  Am.  7*680  ^a  15'762  ti  42-248=100. 

Mixed  with  about  9  p.  c  of  imparities,  consisting  of  organic  matters  along  with  chlorid  of 
sodium,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  lime,  sand,  eta 

P3rr.,  oto^— B.B.  intumesces,  blackens,  and  gives  aS  water  and  ammonia,  colors  the  flame  mo- 
mentarily a  faint  green,  and  Aisesto  a  tiansparen^  colorless  glass,  soluble  in  boiling  water. 

Oba. — ^Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named  fironi 
ihe  Latin  a(ercu8,  ding. 

This  species  is  identioal  with  the  8aU  of  Fhosphonta,  used  as  a  flux  in  blowpipe  analysis. 

616.  STRUVrrZI.    Struvit  Ulex,  (Efv.  Ak.  Stockh.,  1845^  iiu  32,  Ann.  Gh.  Pharm.,  Izvl.  41 

Ouanite  K  F,  TBacheTnacher,  Phil.  Msg.,  JIL  zzvilL  546,  1846. 
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Orthorhombic.     Hemihedral,  two  opposite  sides  having  i.nlike  pi 
Z^A/=10r  42',  (9  A  1-1=132°  32';  a  :  ft  :  c=l-0900:  1  :  1-2283.     Ob 

served  planes  as  in  the  annexed  figure. 


458 


O  A  1-1=138°  25' 
0  A  H=151  25 
0  A  i-i=90 


1-2  A  1-2,  ov.  i-t,=63°  8' 
1-1 A  1-1,  ov.  0,=96  50 
1-1  A  |-i,  ov.  i-i,=57  10 


Cleavage:    0,  perfect.     Twins:    composition-face 
i-i. 

H.=2.     G.=l-65-l-7.     Color  slightly  yellow- 
ish  to  brown ;  white.     Lustre  vitreous.     Translu- 
cent ;  sometimes  opaque.  Brittle.    Tasteless,  being 
but  slightly  soluble. 

Oomp — ^NH^O]f[g'P+12fi[=Pho8phoric  add  29'0,  magnesia  16*8,  ammoma  10*6,  water  44-1 
=100.    Ulex  obtained  (Jahrb.  Min.  1851,  61): 


28*66 


13-46 


3*06 


An 
1*12 


68-76 


Pyr.,  etc. — In  the  dosed  tube  gives  off  water  and  ammonia  and  becomes  opaqne.  B.B.  colon 
the  flame  green,  and  fuses  easily  to  an  enamel,  whidi,  heated  with  cobalt  solution,  assumes  • 
beautiftil  purple  color.    Soluble  in  adds. 

Obs. — Found  in  guano  from  Saldanha  Bay,  coast  of  AfHca,  imbedded  in  patches  of  crystals ; 
also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed  in  the  soil  above 
a  bed  of  peat  which  contained  the  crystals.  This  salt  forms  when  a  tribasic  phosphate  and  a 
salt  of  ammonia  are  dissolved  together,  and  a  salt  of  magnesia  is  added  to  the  mixture. 

The  dimensions  of  the  crystals  are  nearly  those  of  baiytes  if  1-t  be  taken  y  }-i 

Named  after  the  Russian  statesman  y.  Strove. 


617.  HAIDmaERITB.    Twnm  Edlnb.  J.  ScL,  ill  303,  1826. 

Orthorhombic.      7  A  7=100°  (80°  over  i-i),  O  A  l-i=148°  16' ;  a  :  J  :  o 
=0*695  :  1  :  1'1918.    Observed  planes:  vertical,  7,  i-I,  i-x\  domes, ^,  2-t, 
469  Vh  1-*;  octahedral,  4-2,  |-J.     ^I  A  i^i,  top, =146°  63', 

1-i  A  l-i=126°  58',  7a  ^t=140°,  7a  ^-1=130°.  Cleav- 
age:  i-i  highly  perfect.  Mostly  in  minute  crystals  aggre- 
gated into  botryoidal  forms  and  drusy  crusts. 

H.=l-5-2-6.  G.=2-848.  Lustre  vitreous.  Streak 
white.  Color  white.  Transparent — translucent.  Sec- 
tile  ;   thin  laminae  slightly  flexible. 

Oomp.— (f  0a-l-l]&)"£s+3d=Anenic  add  68*1,  lime  28*3,  watei 
13*6=100.    Turner  (L  a)  obtained,  arsenate  of  lime  85*681,  and  watei 
14*319.    Dissolves  easily  in  nitrio  add. 
Fyr. — ^B.B.  like  pharmaoolite. 

Obs. — Supposed  to  be  fVom  Baden  or  Joadiimsthal,  aocording  to  R  P.  Greg,  Jr.,  whose  oibi* 
Mt  contained  the  only  specimen  that  has  been  observed ;  probably  the  latter  place^  acoording  U 
Vogl  (Mm.  Joaoh.,  186).    It  is  associated  with  pharmaoolite. 
Named  after  W.  Haidinger. 


618.  BRUSHITS.     Q,  E.  Jfoore,  Proa  Acad.  OaL,  lit  167,  1864,  Am.  J.  ScL,  IL  zzxix.  1866 

Monoclinic.     (7=62*^  46^  /A  /=U2°  26' ;  a:h:  c=?:0-6396  : 1 :  2-6U 
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I  A  i%i=108<'  47',  1  A  M=101°  40',  1  A  1=156°  46'  (156°  20' 

by  approximate  meaBurement),  -1  A  -1  (nnobaerved  planes)  =         *** 

164°  22',  angle  between  edge  //  /  and  lines  of  cross  cleavage 

cl  b=0  on  orthodiagonal  section  or  plane  *-t)  117°— 117i°, 

and  between  same  edge  ///  and  edge  1/1  (=i-t  on  l-t)= 

95°  -95i° ;  whence  0  A  l-i=abont  147"  30',  Dana.   Qeavage : 

clinodiagonal,  perfect  and  pearly;  0  (parallel  to  d)  perfect, 

crystals  often  breaking  transversely  along  this  plane,     Crya- 

tals  small  and  slender.     Also  concretionary  massive,  consisting 

of  lamellar  individnals,  and  having  pearly  cleavages. 

H.=2— 2-5.  G.=2-208.  Lustre  of  i-i  pearly,  elsewhere 
Titreous,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent— 
translacent. 

Oomp. — (|Ca+lfi)'P+4fi,  or,  oT  tlie  general  fommla,  fi'^  +  ai^.  AnalfMa;  1,  2,  Uoore 
|L  a);  3,  Jnlieii  (ibn  xL  Sl8); 

p       c«        a 

1.  Atbb  L         4il»        Saea        26-33=100-*8  Moore. 

2.  "  41-32        88-73        26-40  =  100M  Moore. 

3.  6ombi«ro     39-ae       32-11       2D-ge,  Si,  Fo  0-S3,  5  0-78,  hygroia.  1-23:=10D-3S  JuUen. 

Pyr.,  etc. — Heated  In  a  cloeed  tube  whitens,  voA  at  an  inci[dent  red  beat  gires  off  water.  B.B. 
10  tbe  plBtlnnm  Torceps  rusei  eaeilj  with  btumeiscenae,  tinguig  the  Same  green ;  the  buttOD 
ctTBtaUine  with  brilliant  Ikoela  on  cooling.      DiBBoUes  readily  in  dilate  nitric  and  muriatH! 

Ob*. — Ocouri  on  the  rock  gnauo  of  Area  Island  end  Sombrero  in  tbe  Caribbean  Sea,  <n  group* 
and  cruatB  conaisHng  of  delicate  and  moellj  tranapareut  OTRtolB.    Named  afW  Q.  J,  Brush. 

The  apeciee  may  be  rcKarded  as  iaomorpbous  with  vivtamix;  2a  :  \>  ■.\a  of  brusbite  equalling 
1  0792  :  1  :  1-807,  which  ij  Very  near  the  ratio  in  viviaoilo  pven  on  page  057.  The  two  agree  in 
fonnuU,  eicept  that  one  baa  4  S  and  tbe  other  8  &.  It  ia  iaomorphous  alao  with  phamacollte 
if  the  prism 2(142"  26]  be  regarded  aa  correapoading  to  i-2  of  tbe  latter,  the  angle  of  which i* 
141°  8^ 

B19.  BSBTABBUBBTTB.    A.  A.  Juliai,  Am.  J.  Sd,  U.  zL  S11,  IseG.    Zeuglte  JiiHen,  ib, 
p.  3T3.    Omitbite  Julien,  ib.,  p.  877. 

Monoclinic,  with  pearly  clinodiagonal  cleavage,  as  in  broshite.  Occnr- 
ring  planes,  the  clinodiagonal  i-i,  with  the 
two  orthodiagonal  i-t  and  -1-i,  giving  the 
section  in  the  annexed  figure.  Crystals  nsu- 
ally  having  i-i  broad  ana  even,  but  not  shin- 
i:ig,  and  the  other  planes  deeply  furrowed 
and  rounding  into  one  another,  as  in  fig.  462 ; 
sometimes  tmn  and  flattened  parallel  to  ii. 
Angle  »-i  A  — 1-i  varying,  38° — 46°,  mostly 
38°— 42° ;  and  38°  in  the  best  cnrstdTs 
(Dana).     Cleavage :  clinodiagonal  perfect. 

H.  =  2-5—3.  G.  =  2-288,  2-356,  2-362. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  pearly,  somewhat  resinous  in  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white ;  streak  uncolored.  Translucent  to 
transparent.     Brittle. 
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Oomp^~(|CM-id)*1^+8fi=rPho8phoiiQaeid41'90,liiD«  85*42,  water  20*68=100;  ar 
I  bnuhite,  exceptmg  one  less  of  water.    AnalyBes :  1,  Jalien  (L  c.) : 


P         6a 

1.  U)  42*72    S2-98 


Ag      &i,Pe     A        S 
0*62        0-79    21-83    0*06,  hygrcea  1-50=100*89  Julien. 


Oa 

fi 

ftg  Fe,£l    S 

e 

F 

NaOl 

44-21 

3-02 

3-59     0-66    019 

0-24 

tr. 

l-08=99*54  Julion. 

48-87 

3-98 

0-66     1*02     0-18 

1-74 

tr. 

?    =99-56  Julien. 

46-77 

9-45 

4-62 

_— . 

i — =9i*-9S  Julien. 

The  water  included  some  organic  matter. 

P3rr.,  etc. — Same  as  for  bnishite.  ' 

Oba. — From  Sombrero,  coating  oavitieB  in  guano  and  the  coral  rock  alteied  by  flltrauoDS  firaa 
the  overlying  guauo.    Crystals  sometlmeB  1  inch  long  and  ^  inch  broad. 

This  compound,  as  Julien  states,  has  been  recognized  as  an  artificial  salt  by  Baewsky  ai  d  Bcrzelins. 

Alt. — The  crystals  of  metabmshite  from  Sombrero  are  often  hollow  fh)m  the  removal  of  th€ 
interior,  and  otherwise  altered.    Julien  describes  the  following  varieties: 

1.  H.=3'25.  G. =2-971.  The  crust  of  the  hollow  Cfystals  thin,  and  surfaces  within  aod  with- 
out often  coated  by  minute  rhombs  of  calcite ;  the  zeugite  of  Julien.  2.  Crust  rather  thicker, 
without  a  glittering  surface  of  calcite  rhombs.  8.  G.= 2*988— 3*030 ;  in  narrow  blades  Bometim^ 
an  inch  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid. 

4.  Omithiie  of  Julien,  from  Sombrero  (1-  a,  p.  877),  appears  also  to  be  altered  metabmshite,  its 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel  to  the 
orthodiagonal;  also  sometimes  thin  parallel  to  the  dinodiagooal,  and  acute  rhombic  in  sectloii; 
angle  i-i  A  -1-i= about  38** ;  H.=2-6.  The  analysis  given  was  made  on  only  one-teuth  of  a  gram, 
and  the  results  are  henoe  unavoidably  doubtfhL 

Analyses  of  1,  3,  4,  afforded  Julien  (the  water  including  some  organic  matter) : 

P 

Var.  I.  Zeugiie  (f)  46-55 
Var.  3.       "  43-24 

Yar.  4.  OmUkU^    4014 

In  1,  0.  ratio  for  P,  Ca  (impurities  excluded) =2-96  :  1*56 ;  omithite  corresponds  nearly  to  the 
formula  Ca'  P  +  2  aq. 

There  occur  also  hemispherical  stellated  groHps  of  white  crystals,  as  altered  ornithite,  whicb 
Mr.  Julien  has  not  analyzed,  but  supposed  to  be  the  same  compound  minus  the  Y^tcr.  One 
crystal  of  the  BOK»lled  ornithite  examined  by  the  author  had  on  its  edges  and  surface  micrr.scopie 
tufls  of  adcular  crystals. 

Epighnbiie  and  crystallized  OlanOHipaliieof  Shepard  (Am.  J.  Sd.,  II.  xzii.  96,  1656).  One  or  lh« 
other  of  these  may  be  metabmshite  or  brashite.  Glaubapatate  has  already  been  remarked  upon 
on  page  685.  It  may  be  added  that  there  is  further  proof  that  no  such  guano  compound  exists 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  has  found  no  endeuce 
of  it  in  his  investigations.  His  results  suggest  that  Shepard's  soda  may  have  come  from  oommoo 
salt  present,  and  his  sulphuric  acid  from  sulphate  of  lime. 

Epiglaubite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute  semi- 
transparent  crystals  of  a  shining  vitreous  lustre,  which  arc  always  implanted  on  druses  of  glaub- 
apatite,  with  H.=about  2-5,"  and  as  being  "  a  largely  hydrate  phosphivte,  chiefly  of  lime,  and  may 
also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabmshite,  although 
some  characters  are  inconsistent  with  such  a  condusion.  If  so,  th&  name  qtigiaubiU  (meaning 
occurring  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

620.  PHARMACOIiITE.  Arseniksaurer  Ealk  (von  Wittlchen)  ^8^,  Scherer's  J.,  iv.  537, 
1800.  Pharmakolit  Karsterif  Tab.,  75,  1800.  Arsenikbliithe  Wem^  pt  Arseniate  of  JAwfi, 
Chauz  arseniate  i^.  Picropharmaoolit  Siromeyer,  GHlb.  Ann.,  Ixt  186,  1819.  Araenidta 
BauL,  Ifin.,  IL  698,  1882. 
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MonocUnic.  /A  /=lir  6',  ir2  A  i-2-=141°  8', 
inl  A  i-2=109°  26',  iri  A  i4=90°,  1  A  13=117°  24', 
a  A  1=121°  28',  U  A  1=95°  46',  14,  on  edge 
1/1, =83°  14'.  Cleavage:  t4  eminent.  One  of 
the  faces  1  often  obliterated  by  the  extension  of 
che  other.  Surfaces  i4  and  i-2  usually  striated 
parsdlel  to  their  mutual  intersection.  Karely  id 
crystals ;  commonly  in  delicate  silky  fibres  or  acicv 
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lar  cry8ta.IizationB,  in  stellated  gi'oaps.    Also  botrjoidal  and  stalactitic 
and  Bometimes  massive. 

H.=2— 2-5.  G.=2'64— 2-73.  Lustre  vitreons ;  on  i-i  ineliniTig  to  pearly 
Color  white  or  grayish ;  frequently  tinged  red  by  arsenate  of  cobalt.  Streai 
white.     Translucent — opaque.     Fracture  uneven.     Thin  laminae  flexible. 

Oomp^l  Ca+i  fi)'  la+S  1^=? Arsenic  add  51-1,  lime  24-9,  water  240=100.  Analyses:  Ij 
KMproth  (Beitr.,  iii  277);  2,  John  (Oh.  Unters.,  iL  221);  3,  Eammelsbeig  (Ppgg^  IxiL  150): 

1.  Wittichen  60*54        2500        24'46=lo0  Kli^rotb. 

2.  Andreasberg  45*68        27*28        23*86=96*82  John. 

3.  Gliicksbnum  51*58        23*59        38*40,  Co,  Pe  1*43=100  Bomm. 

The  cobalt  in  the  last  js  attributed  to  a  mi^ctore  with  cobalt  bloooL  Turner  obtained  for  a 
specimen  of  unknown  localitj  (Brewst.  J.,  iii  306)  Arsenate  of  lime  79*01,  water  20*99=100. 
The  name  araeniciU  is  applied  by  Beudant  to  the  nuneral  analyzed  by  John  on  the  ground  of  the 
analysis  alone. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  In  O.F.  fuses  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  in  B.F. 
gives  arsenical  Aimes,  and  fuses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traces 
of  cobalt  The  ignited  mineral  reacts  alkaline  to  test  .paper.  Insoluble  in  water,  but  readily 
soluble  in  acids. 

Obs. — Found  with  arsenical  ores  of  cobalt  and  silyer.  Has  been  found  at  Wittichen,  Baden,  in 
CEystals;  at  St  ^rie  aux  Mines  In  the  Yosges,  in  botryoidal  or  globular  groups;  at  Andreas- 
berg in  the  Harz,  and  at  JUechelsdorf  and  Bieber  in  Hesaia;  at  Glucksbruun  in  Thuringia;  at 
Joachimsthal  in  JBohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  firom  ^a^/iavny,  poison. 

Viewing  the  form  as  abo?e^  it  is  remotely  homoeomorphous  with  cobalt  bloom  and  vivianite. 

520 A.  Pierapkarmacoliie  of  Stromeyer,  ttom  Riechelsdorf  (L  c.),  contains  Arsenic  add  46*97, 
lime  24-65.  magnesia  3*22,  ozyd  of  cobalt  1*00,  water  23*98=99*82,  affording  the  formula 
(Ca,  lilg)*  la' -1-12  ^  Ramm. ;  but  it  is  probably  impure  pharmacolite.  The  prefix  piero^  from 
iri«po(,  hitter^  alludes  to  the  magnesia  present 

621.  OHURCnarrB.  a  new  British  mineral  containing  cerium  A,  H,  Churchy  Oh.  News,  xiL 
121, 1865.  Ohurchite  a  G.  WUlicans^  ib.  183.  Hydrated  Oerous  Phoephote  Chuirch,  J.  Oh.  Soc, 
U.  Ui.  259,  1865. 

Monoclinic  ?  In  fan-like  aggregations  of  minute  crystals.  Cleavage 
perfect  in  one  direction  (the  olinodiagonal  ?) ;  also  radiated  columnar. 

H.=3.  G.==3*14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent.     !tracture  conchoidaL    Doubly  refracting. 

Oomp.— 0.  ratio  for  ]ft,l^,  &=8  :  5  :  4;  (^Oe+iOa)*  1^+4]^Fhoephorio  add  27*78,  oeria 
52*73,  lime  5'47,  water  U-07=10a  Analysis  *.  Church  (J.  Oh.  Soo,  IL  iii  262): 

28-48  51-87  5*43  14*93=100-70  Ohurch. 

P3nrM  etc. — B.6.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes  reddisli, 
and  difficultly  soluble.  With  borax  in  outer  flame  giyes  a  bead  which  is  orange-yellow  and  opaline 
while  hot.  and  colorless  or  slightly  amethystine  when  cold. 

Obs. — Occurs  at  Oomwall,  in  a  copper  lode,  as  a  coating  iV  of  an  inch  thick  on  quartz  a« 
argillaceous  schist    0.  G.  Wflliams  (I  c.)  has  proved  churohite  to  contain  didymium.    Ohurch 
obtained  a  trace  of  fluorina    Oleavage  takes  place  parallel  to  a  rhombic  plane,  which  Maskelyne 
tails  the  baaal  pUine. 

Named  after  ProC  A.  H  Ohurch,  of  Oirencester,  Eng 
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Eontesit  Eai±,  Verb.  Q.  Beioha,  41,  tSeo^  Bar.  At.  WiaD,  xi    li 
IBSO. 

Monoclinic.  Cleavage  eminent  in  one  direction,  like  talc  Alao  volniii 
aar J  stellar-foliated. 

H.=0'5— 1.  G.=2'474.  Cleavage  pearly.  Color  enow-white.  Foil* 
transparent,  flexible. 

Oomp.— Hg*S8+8 ft=ArsetitcBC9d 466, mtgnealaU-S, water iS'l=100,Bii«I<^<nu  to Tiviaii- 
itCL    AiuJysia:  r.  Haoer(l.  a); 

£■  4633  Ag  S4-M  £  aSi}I=98'M. 

Pyr.,  etc. — In  a  glass  tnbe  gives  mnoh  water.  B.E  ftases  msQt,  aod  on  diarcod  aJToriJa  tlx 
udor  a!  aneoja     Insoluble  in  vater  and  eadU;  soluble  \a  adds. 

Obi — First  distiugiiisbed  bj  EeDugolt  in  minerals  from  the  Bsnnat  {ridnlty  either  of  Cxiklovi 
or  Orawitza)  in  ttie  Imperial  MJDeral  Cabinet  at  Vienna.  Oocura  in  a  coarsely  granular  cal- 
tile,  QODlaJniiig  also  some  garnets. 

Bsmed  Biter  Dr.  Homes. 

623.  RCSBSLBRITB.    R.  Bkm,  Jabresb.  Wett  Q«s.  Hanan,  Si,  1881. 

In  thin  crygtalline  plates,  with  columnar  or  fibrous  stnicture.  Cleav- 
age apparent  in  one  direction.    Also  in  vermiform  efflorescences. 

H.=2— 3.  G.=  ?  Lustre  vitreous  to  dull.  Colorlees  or  whita 
Transparent  to  translucent.     Becomes  opaque  and  dull  on  exposnre. 

Oomix— (}%+|a)*l8-<-llB=ATseDio  add  89-65,  magnesia  13-80,  water 46'G5.  Anslrvi 
trjr  DeUi:i(Lc.): 

1m  4016  Ag  141!  Ce  tr.  S  4G-63 

Pyr.,  atCr'B.B.  fases  to  k  white  enamel,  aud  in  a  dosed  tube  gires  water.   On  cbarcoal  give* 
arsenical  rames.    Soluble  in  muriatic  add. 
Oba. — Occurs  in  the  Eupferscbiefer,  at  Bieber,  with  pharmaoolite  and  eiTthrite. 
Named  after  Dr.  C  Bdaeler  of  Hauaa 


424.  VIVIAHITB.  Bloa  Jinjord,  NattirligSt  Brriinerblatt,  Calx  Vsrtis  {Adogisto  Jonrta,  etc. 
OrotuL.  182,  ITSa.  Cnruleom  BenUoerMaati/um  Airik,  Uthopli.,  L  136,  ITTS.  Oaemartisls 
blene,  Bleu  de  Frusse  natii;  de  Lide  iii.  2fiG,  1183.  Naturliche  Berlinerblau,  PhoepboraanHt 
Eisen,  Klapr^  Crell's  Ann.,  L  390.  1184.  Asenblao,  Blaueisenerdo,  Otrm.  Tirisnit  (tt.  Oon- 
wall)  Want.,  Leztes  Uu.  Byst,  1BI1,  4i-  Breith.,  Hof&n.  Hin.,  i*.  b,  146,  IS17.  Pboaphita 
of  Inm,  Bloelrou  Earth.  ?er  phoiii>b>t^  Fer  sxaru,  JV.  Eisen^mmeT  Jfob,  Min.,  311,  1834 
~  ~'  '",  Breith,  Obtt.,  36,  1B3S.  Olaulcosiderit  GlocJctr,  Eaadh,  8GT,  1631.  MuUidlt 
,  L  4S3,  1f93S.     Aufdarite  ArOtor,  Ann.  d.  IL,  UL  xiL  SOS,  1831. 

ie.  (7=71°  25', /A  7=111°  12',  0  A  14=145*' 33',  a  :  S  :  c-= 
l'3813  Obeerved  planes :  O ;  vertical,  m,  /,  t-t,  i-8 ;  clino 
1-i;  bemidomes,  4-i,  l-i,  %i,  -14;  hemioctwiedral,  J,  1,-i,  -1. 

rlZS"  47'        I  A  1,  front,=119''  10'  t-i  A  l-»=90*'  0' 

=144  20         1  A  1-(=149  35  t-3  A  ^3=154  14 
L45  36              1  A  1-1=120  26  i  A  i,  front,=140  53 

:167  7  l-i  A  l-l,  top,=lll  6         OA*-i=108  35 


HTDBOU8   PHOSPHATES  Ain>  AB8ENATE8. 


557 


Surface  iA  smooth,  others  striated*     Cleavace :  i4,  highly  4W 

perfect :  i-i  and  i-i  in  traces.  Often  reniform  and  glob- 
ular. Structure  divergent,  fibrous,  or  earthy;  also  in- 
crusting. 

H.=l-5-.2.  G.=2-58— 2-68.  Lustre,  i-l  pearly  or 
metallic  pearly;  other  faces  vitreous.  Color  white  or 
colorless,  or  nearly  so,  when  unaltered;  often  blue  to 
green,  deepening  on  exposure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage -face,  and  blue  trans- 
versely ;  the  two  colors  mingled,  producing  the  ordinary 
dirty  blue  color.  Streak  colorless  to  bluish-white,  soon 
changing  to  indigo-blue ;  color  of  the  dry  powder  often 
liver-brown.  Transparent — ^translucent ;  becoming  opaque 
on  exposure.  Fracture  not  observable.  Thin  laminse 
flexible.     Sectile. 

Oomp. — f'e'P4- 8  "ft = Phosphoric  add  28"3,  protoxyd  of  iron  48*0,  water  28-7=100,  wheu 
colorless,  being  isomorphous  with  ersrthrito ;  but  changes  readily,  owing  to  oxjdation  of  the 
iron ;  analysis  afforded  Kammelsberg  6  (^e"  P+ 8  fi)  +  3Pe'  P'-f  8  fi). 

Analyses:  1,  Vogel  (Gilb.  Ann.,  lix.  174);  2,  Bammelsberg  (Pogg.,  hdv.  411);  3,  Stromeyet 
(Unters.,  274);  4,  6,  Bammelsberg  (Pogg.,  Izir.  411);  6,  Brandos  (Schw.  J.,  zxzi.  77);  7,  Thomson 
(Min.,  L  462) ;  8,  W.  Fisher  (Am.  J.  ScL,  II.  ix  84);  9,  Bammelsberg  (J.  pr.  Ch.,  IxxxvL  844): 


1.  Bodenroais 

2.  " 

8.  St  Agnes,  Cornwall 
4.  N.  Jersey,  Jfullicite 
6.  "  " 

6.  Hillentmp 
.  MuUicUe 
8.  Delaware 
«.  AUentown,  K.  J. 


26-4       41-0  31-0=98-4YogeL 

29*01     11-60  35-66  utuL  Bammelsberg. 

31-18     41-28  27-48=99'89  Slromeyer. 

28-40     1206  33-91  uruL  \ -o^        ..  n      •  *o 

1206  33-98  27-49  [  ^°°*®^^'«-     G.=2-68. 

30-32  ^ 43-78  2600,  ^\  07,  Si  0-02=99*82  Brandet. 

26-06  ' 46*31  27-14=99-61  Thomson. 

27*17      44*10  27*95,  SiUca  0-10=99*82  Fisher. 

28-81      4-26  88*26  28  67=100  Bammelsberg.    G.=2*6S. 


Other  analyses,  probably  of  this  species  more  or  less  impure  or  altered,  have  afforded:  10. 
Berthier  (Ann.  d.  M.,  xil  808);  II,  Segeth  (J.  pr.  Oh.,  xz.  266);  12,  Klaproth  (Beitr.,  iv.  120);  IS, 
Berthier  (L  c);  14,  16,  Struve  (Bull  phys.-math.  Ac.  St  Petersb.,  xiv.  171,  1856);  16»  a  A.  Kurl- 
baum  (Am.  J.  Sci,  II.  zziiL  422): 


10.  Alleyraa,  Bltte  Iron  Earth 

11.  Kertsch,         " 

12.  Bckartsbeig,  *' 

13.  Anglar,  Anglariie 

14.  Kertsch 

15.  Barguis,  earthy,  5/im 

16.  AUentown,  N.  J.,  '* 


23*1  43-0  32-4^  il  0*6,  5ln  0-8=99*4  Berthier. 

24-96  48-79  26*26=100  Segeth. 

32-0  47*5  20-0=99-6  Klaproth. 

27*3  66-0  16-6=99-8  Berthier. 

29*17  21*34  21-54  27-60=99-56  Struve.    a.=2-7-i. 

19-79  33*11  13-75  26*10,  Mg  7*37=10012  Struve. 

29-66  18*46  2762  26*60,  Mg  Oo3= 101*35  Kurlbaum. 


The  anglarite  corresponds  to  the  formula  ^e*1^+4'd;  it  is  probably  massive  vivianite. 
A  vivianite  IVom  Kew  Zealand  afforded  R  Pattlson  (I'hiL  Mag.,  III.  zxv.  496): 

PhoB.  iron  62*8,  water  28*4,  organic  matter  2*8,  silica  5*2=99*2. 

P3nr*9  etc. — In  the  closed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1*6,  coloring  the  flame  bluish-green,  to  a  grayish-black  magnetio  globule.  With  the  fluxes  reacts 
or  iron.    Soluble  in  muriatic  acid. 

ObB.~0ccur8  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  in 
narrow  veins  wi'Ji  gold,  traversing  gray-wacke ;  both  friable  and  crystallized  in  beds  of  clay,  and 
sometimes  assocxited  with  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried  bones. 

A.t  St  Agnes  in  Gomwall  transparent  indigo  crjrstals  have  been  found,  1  in.  in  diameter  and  -2  long, 
on  pyrrhotite ;  at  Wheal  Falmouth,  and  near  St  Just ;  In  Devonshire,  near  Tavistock ;  at  Bodeih 
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maifl,  and  the  gold  mines  of  Vorospatflk  In  TransylTaiiia,  in  dTStals ;  on  the  promontory  of  ICntsi} 
in  the  Black  ^a,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy  ▼ariety,  torn 
times  called  blue  inm  earth  or  na/Uve  Prussian  l^ue  {Fer  azure)^  occurs  in  Greenland,  Syria,  Carzr 
this,  Cornwall,  eta  The  friahle  varieties  in  bog  iron  ore  in  seyeral  peat  swamps  xu  the  gi^etliA 
Isles,  at  Ballagh  in  the  Isle  of  Man,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  crf 
near  an  old  slaughter-house  in  Edinbargh.  At  Cransac,  France,  in  crystals  formed  after  tM 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  K.  Tork^  at  Harlem,  in  crystals  accompanying  stilbite  and  feldspar : 
fissures  in  gneiss.  In  New  Jersey^  at  Imleytown,  In  dark  blue  crystals ;  at  Allentowii,  Monsor. 
Co.,  in  considerable  abundance,  both  crystallizeo,  in  nodules,  and  earthy,  hnbodded  in  bog  iroa  m 
and  associated  with  days;  at  MuUica  Hill,  Gloucester  Ca  {MuUicUe),  in  cylindiicml  masat^e» 
sisting  of  divergent  fibres  or  acicular  crystals ;  at  FranKtin,  occasionally;  it  often  fills  the  mtfrn 
of  l>elemnites  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Delaware  (see  anal  ^ 
above),  4  m.  W.  of  Cantwell's  Bridge,  and  near  Middletown,  in  Green  sand,  in  fine  large  crm^ 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  prGion^ 
of  iron ;  near  Cape  Henlopen,  in  Sussex  Co.  In  Maryland^  in  the  north  part  of  Sc«nersec  jid 
Worcester  Cos.  In  Virginia,  with  bog  ore  in  Stafford  Co.,  and  8  or  10  m.  from  F\almouth  ^/: 
gold  and  galenite.    Tn  (kmada,  with  limonite  at  Vandnniil,  abundant 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimen  a 
Cornwall.  Werner  was  not  aware  of  their  identity  with  the  Blaueisena-de  when  he  gare  tb 
name. 

Alt. — ^Becomes  altered,  as  above  stated,  through  the  ozydation  of  the  irtm,  which  tibe  anaK^ 
given  illustrate.  Tscherm^  obtained  (Ber.  Ak.  Wien,  xlix  342)  for  an  altered  vivianite  in  cr^ais 
from  a  cabinet  in  Vienna^  F  30-6,  Fe  55*0,  Na  1*5,  H  14*0=101.  G.=2-t45 ;  lustre  xnetallic-peariT: 
color  ou  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown;  streak  ochre-yeUov. 

Beraunile  Breithaupt  (Uandb.,  156,  1841,  B.  H.  Ztg.,  1853,  402)  is  of  similar  origin  and  <im> 
acter.  It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  mctalltc-parT 
cleavage,  having  H.=2;  G.=2*878;  color  hyadnth-red  to  reddish -brown ;  streak  dirty  yefiaw 
I'lattner  found  it  to  be  a  hydrous  phosphate  of  sesquiozrd  of  iron.  From  St.  Benigaa,  i>e£' 
Beraun,  in  Bohemia;  and  rex)orted  also  from  Wheal  Jane,  near  Truro,  England,  by  Gr^  awe 
ated  with  pure  and  altered  vivianite. 

625.  BTMPLBSrrB.    Symplesit  BreUk.,  J.  pr.  Ch.,  z.  501,  1837. 

MonocUnic.  In  form  resembling  erythrite.*  Geavage  perfect  parallel 
with  the  elinodiagonal  face.  In  minute  prismatic  crystals;  also  Bggre- 
gated, 

H.=2'5,  nearly.  G.= 2*967.  Lustre  of  cleavage-face  pearly ;  elsewhere 
vitreous.  Color  pale  indigo,  inclined  to  celandine-green;  sometimes 
between  leek-  and  mountain-green.  Streak  bluish-white.  Subtransparent 
to  translucent. 

Comp.^ — Supposed  to  be  an  arsenate  of  the  protozyd  of  iron. 

P3n^.,  etc. — In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenoos  tf^ 
sublimes,  imparting  an  add  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  B.E  is 
the  forceps  infusible,  but  oolors  the  outer  flame  light  blue  (arsenic),  and  becomes  Uadc  scd 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  gm< 
also  traces  of  manganese  and  sulphuric  add  (Plattner). 

According  to  Breithaupt^  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  26|  p  ^  ^ 
water.    Plattner  found  24|  p,  a 

Obs. — Occurs  at  Lobenstein  in  YoigUand,  with  spathic  iron. 

626.  SRTTHRITE.  Kobold-Bluthe  Bruckmann^  Ifagnalia,  161,  etc.,  1727.  Eobolt  BIodud* 
Flos  Cobalti  [the  cryst],  Koboltbeslag  [impure  earthy],  Cobalt!  minera  colore  rubro.  etc 
WalLy  Min.,  234,  1747.  Koboltblute,  Koboltbeechlag,  Ochra  Cobalti  rubra,  Onmsiedi,  SIS,  I'^ 
Kobaltbltithe  Germ.  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ochre.  Cobaltum  addo  arfetic« 
mineralisatum  Berffmannf  Sdagr.,  1S4,  1782,  Opusa,  IL  44S,  1780  (first  anal).  Arseniate  of 
Cobalt.  Cobalt  arseniat^  Fr.  EiyOirine  .Sstai,  Min.,  u.  696,  18»2.  Bhodoiw  Aoi^  I  ^^^ 
1841.  « 

Monoclinic.     0^=70°  54',  /A  7=111°  16',  0  A  l-i=146°  19' ;  « : >:« 
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=0'9747  : 1  : 1'3818.     Observed  planes  as  in  the  annexed  figure,  togethei 
with  3-i  and  |-i  between  i4  and  1-4, 


l-iAl=149  12 


iri  A  i-f : 

iA  At^: 
t-f  A^: 


155°  5' 

:137  6 
:130  10 


i4Ai4=94°12' 

i.iAl=120  48 
1  A  1=118  24 
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fikihneeberg. 


Surfaces  i-i  and  1-i  vertically  striated.  Cleavage:  i-J 
highly  perfect,  /-^  and  l-i  indistinct.  Also  in  globular 
and  reniform  shapes,  having  a  drusy  surface  and  a  colum- 
nar structure ;  sometimes  stellate.  Also  pulverulent  and 
earthy,  incrusting. 

H. = 1  -5 — 2-5 ;  the  lowest  on  iA.  G. = 2-948.  Lustre 
of  i-J  pearly ;  other  faces  adamantine,  inclining  to  vitre- 
ous ;  also  dull  and  earthy.  Color  crimson  and  peach-red, 
sometimes  pearl  or  greenish-gray;  red  tints  mcline  to 
blue,  perpendicular  to  cleavage-face.  Streak  a  little  paler  than  the  color , 
the  dry  powder  deep  lavender-blue.  Transparent — subtranslucent.  Frac- 
ture not  observable.     Thin  laminse  flexible  m  one  direction.     Sectile. 

Var.— 1.  Ciystallized  aud  foliated.  2.  Earthy.  The  latter  is  the  earOiy  cohdU  bloom  (Kohalt- 
beschlag  C^r/Ti,,  Rhodoise  Buo(), 

Oomp. — Co'  Aa  +  8  $=  Arsenic  add  38*48,  oxyd  of  cobalt  37-65,  water  24*02;  Co  often  partly 
replaced  by  te,  Ca,  or  NL  Analyaes :  1,  Bnohok  (Qehlen's  J.,  II.  ix.  308) ;  2,  Laugier  (Mem.  d. 
Mus.  d'hist,  iz.  233);  3,  4,  5,  Kersten  (Pogg.,  Iz.  251);  6,  Lindoker  (Yogrs  Joach.): 


la 

Co 

tfi 

te 

da 

£[ 

1.  Riecheladorf 

37 

30 

_. 

22=98  Bucholx. 

2.  Allemont 

40-0 

20-5 

9-2 

5-5 

24-5—99-7  Langfer. 

3.  Schneeberg 

88-43 

36-52 

101 

24-10=100-06  Kersten. 

4. 

88-30 

83-42 

4-01 

—^ 

24-08=99-81  Kersten. 

5. 

3810 

29-19 

— 

800 

23-90=99-19  Kersten; 

6.  Joachimathal 

36-42 

23-75 

11-26 

8-51 

0-42 

23-62,  S  0-86=99-74  Lii 

P]n^.,  etc. — ^In  the  closed  tube  yields  water  at  a  gentle  heat  and  turns  bluish ;  at  a  higher 
heat  gives  off  arsenous  acid,  which  condenses  in  crystals  on  the  cool  glass,  and  the  residue  has  a 
dark  gniy  or  black  color.  B.B.  in  the  forceps  fuses  at  2  to  a  g^ay  bead,  and  colors  the  flame 
light  blue  (arsenic).  B.B.  on  charcoal  gives  an  arsenical  odor,  and  fuses  to  a  dark  g^y  arsenid, 
which  with  boraz  gives  the  deep  blue  color  characteristic  of  cobalt  Soluble  in  muriatic  add, 
giving  a  rose-red  solution. 

The  earthy  cobalt  biooTrij  of  a  peach-blossom  color  (kobaltbeschlagX  is  shown  by  Kersten  to  be 
cobalt  bloom,  with  some  free  arsenous  add.    He  obtained: 


7r 

la     . 

Co 

^e 

fl 

1.  Schneeberg 

51-00 

1910 

16-60 

210 

11 -90=  100 -70. 

2.  Annaberg 

48-10 

20*00 

18-30 

12-18=98-58, 

with  a  trace  of  nickel,  lime,  and  sulphuric  add  (Pogg.,  Ix.  262). 

Obs. — Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellnlarly  aggregated;  in  bril- 
liant specimens,  consisting  of  minute  aggregated  crystals,  at  Saalfeld  in  Thuringia;  also  ai 
Uiechelsdorf  in  Hessia;  Wolfach  and  Wittichen  in  Baden;  Modum  in  Norway.  The  earthy 
peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphiny;  in  Cornwall,  at  the 
Botalluck  mine,  St  Just  ^^i  ^'^^  Alston  in  Cumberland;  near  Killamey  in  Ireland.  A  per* 
necily  green  variety  occurs  at  Flatten  in  Bohemia,  and  sometimes  red  and  green  tinges  have  been 
observed  on  the  same  crystals.  ^ 

ik'ythrite,  when  abundant,  is  valuable  for  the  manu&cture  of  smalt     Kamed  from  ^^^p^. 
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626A.  BosiLiTE.  The  rosdUe  of  Lpvy  (Ans.  Phfl.,  IL  vft 
489,  1824^  and  Ed.  J.  Sd,  ii.  177)  is  probably  a  yariety  oToobdl 
bloom ;  and  Kersten  suggests  that  it  may  be  identical  with  the 
Tariety  in  the  third  of  his  analyses  above,  which  contains  lima 
an  element  detected  by  Children  in  roselite.  The  form  ben 
given  is  from  Levy.  Haidinger  makes  it  a  twin  with  compoei* 
tion  parallel  to  i-l. 

Orthorhombia  /A  7=132*  48'.  OaM=168''2'.  OeaTagv 
distinct  and  brilliant,  paraUel  to  t-i.  It  is  deep  rose-red,  with  the 
lustre  Titreous,  and  H.=3. 

Its  only  known  locality  is  at  Schneeberg  in  Saxony,  where  il 
has  been  found  in  small  quantities  on  qnartz.    Nanjed  after  6.  Rose,  of  Berlin. 

626B.  Layendulah  (Breithaupt,  J.  pr.  Gh.,  x  505,  1837).  Amorphous,  with  a  greasy  lustra, 
inclining  to  yitreous.  H.=2'.5— 3.  G.=3'014,  Brelthaupt  Color  layender-blne.  &a«ak  palA. 
blue.    Translucent.    Fracture  conchoidaL 

Contains,  according  to  Plattner.  arsenic,  and  the  oxyda  of  cobalt,  nickel,  and  copper,  witl- 
water.  J.  Lindaker  ( Jahrb.  G.  Beichs.,  iv.  655)  found  oxyd  of  copper  as  a  prominent  ingredient 
with  the  others  mentioned.  Fuses  easfly  before  the  blowpipe,  coloring  the  flame  deep  blue,  and 
yielding  a  globule  which  becomes  crystalline  on  cooling.  On  charcoal  yields  an  arsenical  odor. 
With  the  fluxes  gives  the  reaction  of  cobalt  Occurs  at  Annaberg  in  Saxony,  with  cobalt  and 
other  ores,  and  ia  a  result  of  their  alteration. 

627.  ANNABBROmi.  Ochra  Niccoli,  ITiccolum  calcifonne,  OtomL,  Min.,  218, 1758.  ITickel- 
ocker.  Kickelbluthe.  Nickel  Ochre;  Nickel  Green;  Arseniate  of  Nickel  Nickel  Arseniatc. 
Annabergite  B  Jb  M^  503,  1852. 

Monoclinic.    In  capillary  crystals ;  also  massive  and  disseminated. 
Soft.     Color  fine  apple-green.     Streak  greenish- white.    Fracture  nneven, 
or  earthy. 

Ck>mp»— ]^i'2a+8  ]ft=Arsenic  acid  88*6,  oxyd  of  nickel  37*2,  water  24*2=100.  Analyaea :  1, 
Berthier  (Ann.  Ch.  Fhys.,  xiil  52) ;  2,  Stromeyer  (Schw.  J.,  zxv.  220);  3-5,  KersteD  (Pogg^  Iz. 
251): 


1.  Allemont 

2.  Riechelsdorf 

3.  Schneeberg 
4. 
5. 


u 
II 


Is  $t  Co  1^ 

36-8  36-2  2*6  26*5=100  Berthier. 

36-97  37-35  24-^2,  Fe  IIS,  5  0-28=100  Strom. ;  some  Oo  with  ]^ 

38*30  86  20  1*53  23*91,  ^e  er.= 99  94  Kersten. 

38-90  36*00  2402,  "  2-21=10013 Kersten. 

37*21  36*10  <r.  23  92,  "  1*10,  is  0*..2=98  85  Kersten. 


P3rr,,  etc. — In  the  closed  tube  gives  off  water  and  darkens  in  color.  B.B.  fVises  easily,  and  on 
diarooal  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  glass  givee  at 
first  a  cobalt-blue  glass,  and  later  the  violet  to  reddish-brown  color  characteristic  of  nicirel ;  in 
B.F.  it  becomes  gray  from  reduced  nickel    Soluble  in  adds. 

This  species  is  probably  isomorphous  with  erythrite. 

Oba. — Occurs  on  smaltite  at  Allemont  in  Dauphiny,  and  is  supposed  to  result  from  the 
decomposition  of  this  ore;  also  at  Kamsdorf.  near  Saalfeld;  at  Annaberg;  at  Riechelsdorf,  and 
other  mines  of  nickel  orea.  It  has  been  occasionally  observed  associated  with  copper  nickel  in 
the  cobalt  mine  at  Chatham,  Connecticut. 

628.  Bydrous  Bibane  Araeniaie  of  Ntckd  and  OobaJtL  Under  this  name  D.  Forbes  describes  (PhiL 
Mag.,  ly.  XXV.  103)  a  mineral  occurring  in  the  desert  of  Atacama  in  veins  in  a  decomposed  dioryte. 
A  few  yards  below  the  surface  it  .passes  into  chloanthite,  from  which  mineral  it  appears  to  have 
been  derived.  H.=2'5.  G.=3'086.  Structure  fibro-crystalline.  Lustre  dull  to  silky  or  resinous 
Color  grayish-white.  Analysis  afforded  Is  4405,  ^i  19-71,  Co  ^24^  ti  26-98=9998 ;  from  whid 
Forbes  deduces  the  formula  (Isi,  Co)'ls+8  %  which  requires  As  43-89,  Oo,  Ki  28*63,  fi  27  4« 
=  100,  making  it  allied  to  pharmaoolite.  B3.  in  the  dosed  tube  yields  water,  becoming  darker; 
on  charcoal  fuses  imperfectly,  evolves  arsenic  fUmes,  leaving  metallic  globules  of  an  anenid  \A 
nickel  and  cobalt    With  fluxes  gives  reactions  for  nickel  and  cobalt 

By  regarding  a  portion  of  the  water  basic,  the  mineral  beoomlta  a  tribasic  araenare  and  tfai*i 
approaches  annabergite.    Kenngott  names  it  FarbmU  (Ueb.,  1862-'66,  46,  1868) 
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629.  OABRSRHXI.    Wasserhaltige  Niokelozyd-Magnesia  J,  K  lerber^  B.  H.  Zig,  zxil  30^ 

1863.    Cabrerite  JDana. 

Monoclinic.  Like  erythrite  in  habit.  Cleavage :  clinodiagonal  perfect. 
Also  fibrous,  concentric.     Eeniform  and  granular. 

H.=2.  Gr.=2'96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
fibrous.     Color  apple-green.     Translucent  to  transparent. 

Oomp.~0.  ratio  for  'k,  jLb^  £[=S  :  5  :  8.  &"£b+8£[,  in  which  &  corresponds  to  ^i,  Co,  lilg 
in  the  ratio  6:1:4^.    Anal3r8is :  Ferber  (L  c\  having  only  a  small  quantity  at  his  disposal: 

la  42*37        JTi  20*01        Co  406        ]i[g  9*29        ]3[  26'80=:101-53. 

Pyr.,  eta — In  the  closed  tube  yields  water  and  becomes  grayish-3re]low.  B.B.  in  B.F.  inftis- 
ible :  on  charcoal  gives  arsenical  flimes. 

Obs. — ^From  tHe  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  which  is  connected  with 
the  mountain  limestone  and  argillaceous  schist  Results  IVom  the  alteration  of  arsenids  of  nickel 
and  cobalt 

630.  KOmOTTB,    Zinkarseniat  Otto  KotHg,  J.  pr.  Gh.,  zlviil  18S,  1849 ;  Naumann,  ib.,  256. 

Kottig^te  Dana,  Min.,  487,  1850. 

Monoclinic,  and  isomorphous  with  ervthrite,  Naumann.  Massive,  or  in 
crusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage :  clino- 
diagonal perfect. 

H.=2'5~3.  6.=3'1.  Lustre  of  surface  of  fracture  silky.  Color  light 
carmine-  and  peach-blossom-red,  of  different  shades.  Streak  reddish-white. 
Translucent  to  subtranslucent. 

Oomp, — (2n,  Co,  !5ri)'2^8-h8  £[,  or  analogous  to  erythrite.    Analysis  by  E5ttig  (L  c.) : 
Is  [3717]        2n  30-62        Co  fi-91        ^1200        6a  Ir.        fi  23-40=sl00. 

Pyr.,  etc. — ^In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  crystal- 
Une  sublimate  of  arsenous  add.  B.B.  fuses  easily,  coloring  the  flame  blue ;  on  charcoal  in  R.F. 
gives  copious  fVimes  of  arsenic  and  coat^  the  coal  with  ozyd  of  zinc ;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling ;  this  moistened  with  cobalt 
solution  and  heated  in  OF.  assiunes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
cobalt-blue  glass. 

Obs. — Occurs  ^ith  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing 
partly  to  the  arsenate  of  cobalt  in  the  mineral 


631.  HnRBAUZiITB.  AUuaud,  Vauquelin,  Ann.  Gh.  Phys.,  xzz.  802, 1825;  Alluaud^  Ann.  d 
Sd.  Nat,  viii  349,  1826.  Duffinoy,  Ann.  Oh.  Phys.,  xli  338,  1829 ;  Deacloisuavx  and  Damiw, 
ibid.,  IIL  mi  293. 

Monoclinic  /A  /(planes  unobs.>=99°  21' ;  i-2  A  ^-2=61° ;  0  A  I-W 
17',  0  A  i-i  (=C)=90^  33',  0  A  14=138°  22',  0  A  3.i=122°  53',  O  ^\i 
=174°  2'.  In  small  crystals,  isolated  or  grouped,  the  groups  sometiniet 
mammillarj,  or  fascicled  as  in  stilbite.  Cleavage  not  observed.  Also  to  a 
limited  extent  massive,  compact,  scaly,  or  impertectly  fibrous. 

H.=5.  G.=3'185,  yellow,  and  3*198,  reddish,  Damour.  Lustre  vitre- 
ous, somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
pale  rose,  nearly  colorless.  Streak  similar.  Transparent — translucent. 
Optically  biaxial ;  axes  very  divergent,  the  plane  orthodiagonal ;  bisectrix 
positive. 
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Var. — Tlie  (a)  browni  Ji-orange  or  jellowish,  (b)  the  rose-yiolet,  aad(c)  the  pale  rose,  are  throb 
Tarieti«8|  dilTering  aomewhat  in  their  oystalline  planes.  The  orangie  is  the  most  oommon.  The 
crystals  approach  in  habit  those  of  crocoiaite,  though  of  very  different  angles. 

OomjK—O.  ratio  for  k,  P,  ft=l  :  2  :  1 ;  whence  (Mn,  ^e)»F«-h6  fi[,  with  An  :  ^0=6  :  1,  or 
better  (fin,  te,  ^)*]^+2  ;6=Phosphorio  add  891,  protozyd  of  manganese  40*1,  protozyd  of  iron 
8*8,  water  12-4=100.    Analyses:  1,  Dufrenoy  (1.  c);  2,  3,  4,  Damour  (1.  c): 

1^ 

18-00=99-96  DnfV^noy. 
12*35,  quartz  ii-35=99-9l  Damoar. 
1200      "       0-60=99 49  Damour. 
11-60      "       0  80=100-26  Damour. 

Pyr.,  etc. — In  the  dosed  tube  gives  water.  BJ3.  ftises  to  a  reddish-yellow  crystalline  pearl, 
brown  in  the  outer  flamCf  then  becomes  black,  and  the  flame  is  colored  g^reen.  Beaotions  of  man> 
ganeee  and  iron.    Easily  soluble  in  adds. 

Oba. — Found  in  cavities  of  triphyline  or  its  altered  form  heterosite,  in  granite,  at  Idmoges,  com* 
mune  of  Hureauz,  fyance.  • 

The  crystals  were  first  examined  by  Dufr^oy  (L  c.\  and  afterward  more  ocxnpletdy  by  Det- 
doizeaux  (L  c.). 

632.  OHONDRAR8BNITEL    Eondroarsenit  IgMr^  (EfV.  Ak.  Stookh^  zzii.  3,  1866w 

In  Bmall  grains. 

BL=3.  Color  yellow  to  reddish-yellow.  Translucent.  Brittle.  Frac- 
ture conchoidal. 

Oomp.— An  arsenate  of  manganese.    0.  ratio  for  ft,  2fl,  fi=2  :  2  :  1 ;  whence  An*£8+2|tt 
Analysis :  Igelstrdm  (L  c.) : 

Is'  li[n  ftg  Ca  £[ 

88-50  61-69  2-06  4-86  7*00,       C  ^.=99-00  Igelstrdm. 

Pyr.,  etc. — B.B.  in  tube  decrepitates,  bladcens,  and  giyes  neutral  water.  On  diarcool  easily 
fVisiblo  to  a  black  bead,  not  magnetic;  in  the  inner  flame  gives  arsenical  flimes.  With  borax 
gives  manganese  reaction.    Easily  and  completely  soluble  in  dilute  muriatic  and  nitric  adds. 

Oba.~0ocurs  in  tbe  Poisberg  mines,  Wermland,  in  veins  of  barite  iotersecting  hausmannita. 

Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  chondrodite,  while  diffenDg 
from  it  to  being  an  arsenate. 


633.  TBlOBALOrTB.    Tridialdt  Eemk,  J.  pr.  Gh.,  IxxiiL  212, 185H. 

In  radiated  gronps,  columnar ;  also  in  dendritic  forms. 
H.=2'5.    Lustre  silky.     Color  verdigris-green. 

Oomp«— du'  jLs+biL    Analysis  by  Hermann  (La): 

1b  P  On  ti 

88-78  0*67  44*19  1641=100. 

Pyr.,  etc. — Heated  decrepitates^  yields  much  water,  and  becomes  dark  brown.  B.R  on  char* 
ooal  fhses  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  Disaolvef 
easily  in  cold  muriatic  add. 

Oba. — ^From  the  Turjinsk  copper  mine,  or  Beresovsk,  on  tetrahedrite.    Resembles  tyrolite. 

634.  THROBSBOUTB.    Thrombolith  AneO^,  J.  pr.  Oh.,  xv.  321,  18S8. 

Amorphous. 
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H.=:3— 4.      Q.=3"38— 3*4rO.    Lustre  vitreous.     Color  emeiald-,  leek-, 
or  dark  green.   Streak  emerald-green.    Opaque.    Fracture  conchoidaL 

Ooapu^Aooordiiig  ta  an  impeilbot  analysis  .by  Plattner  (L  a)  it  ooataina : . 

P  41-0        Ca  89*2        ^L  J  6*8,  besides  a  small  amoant  of  sflica  and  alumina. 

P3nr>,  eto.~In  the  dosed  tube  gives  much  water  and  tarns  black.  B3.  Aises  easfly  and  flnt 
colors  the  flame  blue,  like  chlorid  of  copper,  and  later  gives  a  dark  emerald-green.  On  charcoal 
ftises  to  a  black  globule,  which,  after  long  blowing,  yields  globules  Of  copper.  With  Mie  fluxes 
reacts  for  copper.    With  boric  add  and  iron  gives  a  Aisiblephoephid  (Plattner). 

Obs. — ^Found  with  malachite  in  a  fine-grained  limestone  at  B^banya,  Himgary. 

636.  UBSTHZmXTB.  *  Olivenerz  pt  Phosphorkupfererz  pt  Phosphate  of  Copper  pi 
Cuivre  phosphate  pt  Octaedrisches  Phosphorkupfer  Lecmh^  Leonh.  u.  SelVs  Min.  Stud.,  I819L 
Bl&ttricher  Ps^udomalachite  pt  Hausm.,  Handb.,  10.S6,  1818.  Libethenit  .^vt^.  Char.,  267, 
1823.    Aph^r^  BeucL,  iL  669,  1832.    Pseudo-libethenit  Bamm^  Ifin.  Ch.,  344^  1860. 

Orthorhombic.      /A  7=92°   20',    O  A  1-1=148^  60' ;  4«^  ' 

a:h  :  c=0"7311  :  1  :  1'0416.  Observed  planes  as  in 
the  annexed  figure,  with  also  the  prismatic  planes  ir%. 
1-t  A  1-t,  top,=109°  52',  1  A  1,  ov.  1^,=118°  12',  adj.,=: 
120**  56',  ov.  /,=:90^  46',  /A  1=135°  23'.  Cleavage: 
diagonal,  i-I,  i-i,  very  indistinct.  Also  globular  or  reni- 
form,  and  compact. 

H.=4.  G.=3'6— 3-8.  Lustre  resinons.  Color  olive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  subtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 

Oornp^— Ou^P+fi,  or  Cu"1^+Ca]ft  (Ramm.)=Pho6phoric  add  29-7,  ozyd  of  copper  86*6, 
water  3-8=100.  Analyses;  1,  Kiihn  (Ann.  Ch.  Pharm.,  11  164);  2,  Bergemann (Pogg.,  civ.  190); 
S,  Hermann  (J.  pr.  Ch.,  xzzvii.  176);  4^  Chydenius  (Acta  Soa  Sa  Fenn.,  v.  340);  6,  P.  Field 
(Chem.  Gaz.,  June,  1859);  6,  H.  MuUer  (Qu.  J.  Ch.  Soc.,  xL  202);  7,  fierthier  (Ann.  d.  M.,  viu 
834) ;  8,  Rhodius  (Ann.  Ch.  Pharm.,  bdl  371) : 

405= 100*43  Kuhn. 
4-04,  As  2-80=9909  Bergemann. 
5-50=100  Hermann. 

3-6S,  Is  fr.,  ^e  1*77,  C  0-82=100*22  Ghydeniut. 
3-74=99-47  Field 
[4*13]=100  Muller. 
7-4=100  Berthier. 
7-3=99-8  Rhodius. 

O.  of  anal  8=3«6— 3-8;  8,  4*27. 

The  analysis  by  Berthier  is  identical  with  Rhodius's  analysis  of  ehUterr(W  P  ^2  ^,  and  the 
miners!  is  called  PseudthUbeOumie  by  BaromeMwfg,  who  writes  the  formula  Cu'p+Ou^-f]^ 
Beudant  dtes  the  same  analysis  in  connection  wWi  his  name  Aph^t-se. 

Pyr.,  eto< — In  the  dosed  tube  yields  water  and  turns  bladL  B.B.  Aises  at  2  and  colors  the 
dame  emerald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metallic  lead  on  diarooal  is  reduced  to  metallic  copper,  with  the  formation  of 
phosphate  of  lead,  which  treated  in  RF.  gives  a  crystalline  p6lyhe(&al  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.    Soluble  in  nitric  add. 

Obs.— Occurs  in  cavities  in  quarts,  assodated  with  chalcopyrite,  at  Libethen,  near  Neusohl,  it 
Hungary ;  at  Rheinbreitenbach  and  Ehl  on  the  Rhine ;  at  Nisohne  Tagilsk  in  the  Ural ;  in  Bolivia, 
8.  A.,  with  malachite ;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and  limonite  - 
.also  in  smuU  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Redruth;  in  the  UraL 
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636.  OUVBHTTB.  AneniksaureB  Kupferen  (fr.  Cornwall)  £7apr.,  Schrft  Gtos.  ^at  Fr.  Beiii 
▼iu  160,  1786;  Oliyenera  (fir.  Cornwall)  TTem.,  Bergm.  J.,  382,  396, 1789.  Olii-e  Copper  On 
Kirwan,  u.  161,  1796.  Olive-green  Copper  Ore  Eashleig?i,Bnt  Min.,  L  pL  11,  t  2,  1797,  iL  pL  A, 
1802.  Cuirre  arseniat^  en  octaddre  aigus  Botam,,  PhiL  Tr.,  177,  1801.  Fhannakocfaak.t  pt 
Hanum.^  ill.  1042,  1818;  Olivenkupfer,  id,  1046;  Phannacolat  td,  1026,  1847.  Oliyenite  pt 
Jameson^  Sjst,  IL  8B6,  1820;  X«m^  Oiykt,  263,  1821. 

Orthorhombic.    I^  7=92^  30',  0  A  1-*=144:^  W ;  a  :  5  :  (?=0'72  : 1 : 

1*0446.     Observed  planes  as  in  the  figure.     1-t  A  1-t,  top, 

=110°  50'  (110°  47',  Descl.),  i-i  A  14=124°  35',  i^^I= 

^^^"^       136°  15'.    Cleavage:  /  and  l-i  in  traces.      Sometimes 

^X^»Vy  \      acicular.    Also  globular  and  reniform,  indistinctly  fibrous, 

^        l^"v^      fibres  straight  and  divergent,  rarely  promiscuous ;   also 

curved  lamellar  and  granular. 

H.=3.  G. =4-1— 4*4.  Lustre  adamantine — ^vitreous; 
of  some  fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and  black- 
ish-green; also  liver-  and  wood-brown  ;  sometimes  straw- 
yellow  and  grayish-white.  Streak  olive-green — brown. 
Subtransparent — opaque.  Fracture,  when  observable,  con- 
choidal — ^uneven.     Brittle.     Optically  like  libethenite,  Descl. 

Var. — 1.   Ordinary,    (a)  OrystdUvsed;  Gl^.=4*378,  Cornwall,  Bamour;  4*1  S6,  lb.,  Hermann. 

(b)  Fibroua;  finely  and  divergently  fibrous,  of  green,  yeUow,  brown,  and  gray,  to  white  oolora, 
with  the  surface  sometimes  velvety  or  acicular;  G. =3*913,  Hermann;  found  investing  the  com- 
mon variety  or  passing  into  it ;  called  wood-copper  orwoodrarsenicUe  {Hdlzkv^/ererz). 

(c)  Earthy;  nebular  or  massive ;  jpmetimes  soft  enough  to  soil  the  fingers. 

bomp. — 0u^(A8,r)+lt,  or  Ou'(As,  P)+Ou]^=,  the  arsenic  being  to  the  phosphoric  add  aa 
6  :  1,  Ajsenic  acid  36*7,  phosphoric  add  8*7,  ozydof  copper  67*4,  water  3*2=100,  and  isomor- 
phous  with  libethenite.  Analyses:  1,  v.  Kobell  (Pogg.,  xviiL  249) ;  2,  8,  Richardson  (Thorn.  Min., 
1.  614) ;  4^  Hermann  (J  pr.  Ch.,  zzziii  291);  6,  Bamour  (Ann.  Ch.  Phys.,  IIL  xiiL  404);  6,  Thom- 
son (Min.,  L  616);  7,  Hermann  (L  c): 
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3-60=100  KobelL 
3*9=100  Richardson. 
3-56=100  Richardson. 
4*  1 6  =  1 00  Hermann. 
3*72=98-88  Damour. 
4*41=100  Thomson. 
8-88,  ^e  8-64=100  Hermann. 

Pyr.,  etc. — In  the  dosed  tube  gives  water.  B.B.  Aises  at  2,  coloring  the  flame  bluish-green, 
and  on  cooling  the  ftised  mass  appears  crystalliue.  B.B.  on  charcoal  fuses  with  deflagration,  gives 
off  arsenical  fumes,  and  yields  a  metallic  arsenid,  which  with  soda  yields  a  globule  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Ob«. — ^The  crystallized  varieties  occur  disposed  on,  or  coatmg,  cavities  of  quarts  in  Cornwall, 
at  Wheal  Gorland,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St.  Day;  also  near  Redruth; 
near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland;  at 
Camsdorf  and  Saalfeld  in  Thuringia ;  the  Tyrol;  the  Bannat ;  Siberia;  Chili;  and  other  plaoea 

The  name  oUvenite  alludes  to  the  oUve-g^reen  color. 

None  of  the  mineral  phosphates  or  arsenates  were  distinctively  recognized  in  andent  miner* 
alogy.  The  spedes  containing  copper,  if  observed,  were  left  to  pass  under  the  general  names  of 
chryaocoUa  and  maiachUes,  In  1747,  Wallerius  has,  besides  Koppar-Laasur  or  azurite,  the  twc 
species  Copper  Green  (malachite)  and  Copper  Blue  (chrysocoUa  and  azurite  in  partX  but  without 
well-defined  limits.  Cronstedt,  in  1768,  describes  the  Mountain  Blue  as  sometimes  impure  (terra 
oalcarea  miztaX  and  hence  effervescing  with  aqua-fortis.  Fontana,  in  1778,  announced  the  green 
eartonaie  after  an  analysis;  and  Bergmann  in  his  Sciagraphia,  1782,  recognises  only  carbonate 
Df  copper,  and  calls  wrongly  the  green  mica  of  Werner  ^1780,  and  later  iorienute)  a  chlorid.    lo 
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1786  Elaproth  analysed  an  amenaiAy  and  Werner  soon  after  gave  it  the  name  of  Oliv^nen;  and  in 
Wenef's  system  of  1789  (Bergm.  J.,  382,  1789X  Azurite,  Malachite,  Copper  green  of  compaci  tex* 
tore  not  effervescing  with  adds  (chryBoooIla),  and  Olivenerz,  together  with  a  so-called  Mamschussig 
Kupfergrun  (mostly  earthy  green  carbonate),  were  the  only  species.  Karsten's  Tabellen  of  1800 
oontamQ  no  addition  to  the  list  But  in  1801  Boumon  announced,  fV-om  an  analysis  by  OheueTiz, 
a  second  arsenate,  aftenr^iund  called  Lirooonite;  Yauquelin  a  third,  afterward  named  Chaloh 
phyUik',  Klaproth  a  fourth,  the  StrahUgea  OUvenen^  or  ClinocUue.  Klaproth  also  published  at 
the  same  time  an  analysis  of  the  first  phosfhaiA,  now  called  Fseudomalackite;  besides  one  of  the 
CJQTohlorld  AtaoamUe^  whidi  mineral  had  been  brought  from  Chili  as  copper  aand  between  1780 
and  1790,  and  was  pronounced  an  oxyd  by  Yaaqaelin,  and  a  chlorid  by  Karsten  in  his  Tabellen 
of  1800.  « 

637.  ADAMTna.    Adamine  a  IHbM,  a  R,  boL  692,  1866. 

Orthorhombic.  /A  7=91^  33',  O  A  1-1=143^  40'j  a  :  J  :  (?=0-78547  : 
1  : 1-0271 ;  isoraorphous  with  olivenite.  /A  ^-8=161*^  43J',  /A  i-i^ilQV 
25',  l-i  A  l-i=107°  20',  /A  1=135°  45',  1  A  1,  over  1-a,  =120°  4'.  Cleav- 
age :  1-i  very  distinct. 

H.=3'5.  G.=4'338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  t-i ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  50'  for  the  red 
rays;  Doscl. 

Oomp< — 0.  ratio  for  ft,  Ss,  ]ft=i4  :  6  : 1 ;  2n'  %%  +  2n  ]ft= Arsenic  add  40*2,  ozyd  of  sine  66*t, 
water  8*1=100.    But  the  anidysis  gives  1^  £[  instead  of  1  &    Analysis:  Friedel  (L  a): 

Is  39-96        2n  54-32        ]^e  1*48        An  (r.        £[4*66=100-80. 

It  is  a  Eino  olivenite. 

"Pyr^  etc — Heated  in  a  closed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  porcelanous.  On  charcoal  fuses,  producing  a  coating  of  oxyd  of  zinc^  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charooal  gives  a  ring  of  arsenic.  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.    Easily  soluble  in  dilute  muriatic  add. 

OlMk^From  Chai^arcillo,  Chili,  with  limonite  and  native  silver.   Named  after  Mr.  Adam  of  Paris. 

638.  OOMIOHAXXOTB.    Koniohaldt  BreiOL  k  Fritssdie,  Fogg.,  Ixxvii.  189,  1849. 

Eeniform  and  massive,  resembling  malachite. 

H. =4-5.  G. =4'123.  Color  pistachio-ffreen,  inclining  to  emerald-grecoi ; 
streak  the  same.     Subtranslucent.    Brittle.    Fracture  splintery. 

Oomp.  -  (Ou,  Oa)"(S8,  P)+Ca  IdC+i^  with  some  vanadio  add  repladog  (7)  part  of  the  phos- 
phoric, Uie  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  adds  as  2  :  1.  Closely 
allied  to  olivenite  and  volborthite.    Analysis  by  Fritzsche  0.  a) : 

Is  30*68       1^  8*81        V  1*78        Ca  81*76        Ca  21*86       1ft  6*61. 

Pyr.,  etc. — ^In  the  dosed  tube  decrepitetes,  gives  water,  and  turns  blade.  In  the  forceps  Aises, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  adjacent  to  the  assay.  On 
diarooal  ftises  with  deflagration  to  a  red  slag^like  mass,  which  gives  an  alkaline  reaction  to  tost 
paper,  and  with  soda  gives  a  globule  of  copper.  On  charooa^  with  salt  of  phosphorus  and 
metallic  lead,  yields  a  glass  which  is  dark  yeUow  while  hot  and  chrome-green  on  cooling  (vana- 
dium). 

Obfl.— From  Hinijosa  de  Oordova,  in  Andalusia,  Spain.    Named  from  «ov(4f,  Um^  and  x«^«^« 

639.  BATLDONTTZI.    A.  H.  Churck,  J.  Ch.  Soc.,  n.  iiL  265, 1866. 

In  mihnte  mammillary  concretions,  with  a  dmsv  snrfEure,  Strnctare 
often  somewhat  reticulated. 
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H.=4*6.  G.=6*36.  Lustre  strong  resinons.  Color  grass-green  tc 
blackish-green.  Streak  siskin-  to  apple-green.  Snbtranslucent.  Fracture 
subconclioidal,  uneven. 

Oomp.— ^  ratio  for  ft,  £b,  "A^^  :  6  :  3  nearlj;  whence  (th^  On)* £84-2  fi,  wtth  :^b  :  Cns 
1:8;  or  (}^b,da)'AB-i-Cu^+£[,  Ohurah,=:Aroeaic  eoid  81*6»  oxyd  of  oopper  33*S|  oajd.  oi 
iMd  80-1,  water  4*U=:10a    Anelyeie:  Ghurch  (I  c): 

Is  Cu  t^b  tL 

(})  81*16        aO'88        30-18        4-68,  Fe,  Ca,  and  loss  2*66=100  Ohiizch. 

Pyr.,  etc.— B.B.  gives  off  water  and  beoomea  blaokf  whkii  latter  reaotioii  Ohurch  regards  ai 
Indioating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  charcoal  flises  to  a  blacA 
bead,  denagratea,  giving  off  arsenical  fWes,  and  leaves  a  white  metallic  bead  of  lead  and  oopper. 
With  borax  io  outer  flaime  gives  a  blue  bead.    Pifflcultlj  soluble  in  nitric  add. 

Obs« — Occurs  in  Oomwi^    Named  after  Dr.  John  Bajldon. 

640.  BUOHROITB.    Enohroit  JkeUh^  Char.,  11%  266,  1S23. 

Orthorhombic.  /A  7=92^  8',  <?  A  l-i=148^  40'; 
a:b  :  c=0-6088  : 1  :  1*038.  Observed  planes  as  in  the 
annexed  figure,  l-i  A  l-i=117°  20',  irl  A  l-i=121°  20', 
i-l  A  f  1=132°  24',  i4  A  2-1=140^  36i',  2-»  A  2-«,  ov.  t-i, 
=101**  13'.  Gleavage:  /  and  1-1.  Faces  1-i  vertically 
striated. 

H.=3-5— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — translu- 
cent. Fracture  small  conchoidal — uneven.  Rather 
brittle. 

Oomp. — Cu*  Jts  +  T  lG[^  or  Cu*  ^s  +  Cu  1^+6  £[  (Ramm.)=: Arsenic  add  34*1,  oxyd  of  coppet 
47*2,  water  18-7=100.  Analyses:  1,  Turner  (Edinb.  PhiL  J.,  Iv.  801);  2,  8,  Eiihn  (Ann.  Oh. 
Phaim.,  li  128);  4^  Wohler  (ib.,  285): 

Ou  ti 

47*86 
48*97 
46-99 
48-09 


Xr 

1.  Ubethen 

33*02 

2.        " 

34-42 

3. 

32-42 

4.        " 

33-22 

18-80=:99'67  Turner. 
19*31=100*70  Kiihn. 
19-81,  6a  1-12=99-84  KiUm. 
18-39=99-70  Wohler. 


Pyr.,  eto.—^  the  dosed  tube  gives  more  water,  bat  has  otherwise  the  same  leactionB  as 
olivenite. 

Oba«— Oceurs  in  quartiose  mica  slate  at  Libethen  in  Hnngary,  In  cryRtals  of  considerable  siae, 
having  much  reaemblance  to  dioptase. 

Named  from  t^xP^^i  ^^itUi/W  color,  * 

If  the  prism  l-i  were  made  the  fundamental  vertical  prism  In  euchroite,  then  /A  /would  eqiuu 
101"  18',  and  1-i  A  l-i;  top,=S7"  62',  nearly  as  in  woUhun  and  hopelte.  The  deavage  is  not  in 
accordance  with  this  view. 

Alt.*-T8chenDak  suggests  that  olivenite  may  be  euduroite  dtered  by  the  loss  of  water,  he 
finding  crystals  of  oUvenite  projecting  from  the  holes  of  cavernous  euchroite  (Ber.  Ak.  Wien,  U 
129). 


641.  TAaniZm.    TagiUth  {ft.  N.  Tagilsk)  Hermann,  J.  pr.  Gh., 

reuth)  BreiOL,  B.  H.  Ztg.,  xxiv.  309. 


184^  1846;  (fr.  UDers- 


Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Cleavage : 
brachydiagonal,  distinct.  Also  in  reniform  or  spheroidal  concretions. 
Btructure  fibrous ;  also  earthy. 

H.=3— 4.     G.=about  3"5,  Hermann;  4*076,  Breith.    Lustre  vitreous 
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Color  verdigris-  to  emerald-green.    Streak  verdigris-green.    Sabtranslu- 
cent.    Brittle. 

Oomp^^O.  ratio  for.  i^  1^,  £[=4  :  6  :  3;  whence  Oa^  P  +  3  £[;  cr,  Cu*  P  +  Ca  fi  +  2  iS 
(2UmixL)=PhoBphoric  acid  27*7,  ozyd  of  copper  61*8,  water  10*6=100.  Anal/sea :  1,  2,  Hennani 
(L  a);  3,  Field  (Gh.  Gas.,  June  16,  1869): 

P  On  fl 

1.  Ural  26*44        61*29        10*77, 9e  1*60=100  Hermann. 

2.  *'  26*91        62*68        10*71=100  Hermann. 
8.  Ooqulmbo         27*42        61*70        10*26=99*37  Field 

Pyr.,  eCc^-No  blowpipe  oharactera  are  given  by  Hermann. 

Obs. — Occurs  at  Niadme  Tagilak  on  limonite;  at  the  Anne  Htlfe  mine,  UUersreuth,  in  minute 
orystahi  and  remform  groups  or  masses,  on  limonite,  with  quarts;  in  S.  America,  at  the  Mercedes 
mhie,  Ooqulmbo,  fibrous,  on  limonite. 

Hermann's  iagiUU  was  in  reniform  conoretioDB,  with  H.=3,  0.=3*6,  and  color  emerald-  to 
mountain-green ;  and  had  the  composition  mentioned.  The  other  characters  in  the  above  descrip- 
tion (excepting  the  anaL  by  Field)  are  fh>m  Breithaupt  in  an  account  of  the  Ullersreuth  ore, 
whidi  he  refers  to  tagilite,  but  whidi  has  not  been  analysed,  and  may  or  may  not  be  that  species. 

642.  UROOONITB.   Octahedral  Araeuiate  of  Copper  (fr.  Oomwall)  Bourn.,  PhiL  Trans.,  1801 
174^  Bashleigbs  Brit  Min.,  ii,  pL  2,  6,  11,  1802.    LinaenerB  Wenk,  1803,  Ludwig's  Mm.,  it 
216,  1804;   Karsten,  Tab.,  64,  18ii8.     linsenkupfer  Bauum^  Handb.,  1051,  1813.    Lirokou 
malachit  pt.  Moha,  Qrundr.,  180,  1822.    Ohalcophadt  Gioeker,  Handb.,  869, 1831. 

Monoclinic,  Breith.,  Descl.  /A  7=74°  21',  Descl. ;  «o 

72°  22',  B.  &  M. ;  71°  59'  Breith.  U  A  U=6V  31', 
Descl.;  60°  40',  B.  &  M.  (7=88°  33'.  Observed 
planes  as  in  the  annexed  figure.  Cleavage  lateral, 
but  obtained  with  difficulty.    Rarely  granular. 

H.=2-2-5.     G.=2-882,  Bournon;  2-926,  Haid.; 
2'985,  Hermann  ;  2*964,  Damour.    Lustre  vitreous,    |  y'        U 
inclining  to  resinous.     Color  and  streak  sky-blue — 
verdigris-green.     Fracture  imperfectly  conchoidal, 
uneven.   Imperfectly  sectile. 

Oomp.— O.  ratio  fr.  anaL  1,  8,  4,  for  ft,  Si,  (la,  P\  ti=:4  :  2  :  6  :  12;  whence  Cu"  (la,  P)-h 
(i  Ou*+ 1  %1)  fi'+9  ]d[,  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  of  hydrate. 
It  is  doselj  parallel  with  that  of  pseudomalachite,  the  second  member  corresponding  in  oxygen 
to  Cu*  ti*,  or  3  du  ^.  As  the  0.  ratio  for  bases  and  acid  is  6  :  6,  the  formula  might  be  written 
(jCu»4-4*l)''(A8,  P)+12^  Analyses:  1,  T.  Wachtmeister  (Ak.  R  Stockh.,  80,  1882);  2, 
Hermann  (J.  pr.  Cb.,  xxxiil  296);  3,  4^  Damour  (Ann.  Oh.  Phya.,  III.  ziii  404): 

In      P        £l       Cu       ^ 

1.  Cornwall  20*79    3*61      8*03    3619    22*24,  9e  3*41,  Si  404,  gangue  2*96=100*26  W. 

2.  <*  28-06    8-78     10*86    36*88    25*01,  Pe  0*98=:  100  Hermann. 

3.  "  22-22    8*49      9'68    8718    26*49=98*06  Damour. 

4.  "  23*40    3*24    10*09    37*40    26*44=98*47  Damour. 

P]rr.,  etc. — ^In  the  dosed  tube  gives  much  water  and  turns  olive-green.  B.B.  cracks  open, 
but  does  not  decrepitate;  fuses  less  readily  than  oliyenite  to  a  dark  gray  slag ;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivenite.    Soluble  in  nitric  add. 

Obs.— Crystals  occasionally  an  inch  in  diameter ;  usually  quite  smalL  With  various  ores  of 
copper,  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  Muttrell,  and  Wheal  Unity,  in  Cornwall ; 
Blao  in  minute  crystals  at  Herrengrund  in  Hungary ;  and  in  Yoigtland. 

The  pr.din  i-2  (which  maybe  taken  as  /)  has  the  front  angle  11 T  17',  if  calculated  from  /A  J 
=72^  22 .  au'i  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  formulas  of  ths  twi 
are  similar,  as  shDwn  above. 

Named  from  At ipoV,  pale^  and  Kovta,  powder. 
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643.  PSBXTDOBflALAOHITB.  Phosphorsaures  Eupfer  pt.  Karst,,  Klapr,,  N.  Schrift 
BerLGes.  Nat.,  Fr.iii.  804. 1801.  Phoephorkupferu;.,Tab.,64,07,1808.  Phosphorkupferen 
TFiem.Cuivre  phosphate  JTi.Tabl.^Od,  1809.  Phosphate  of  Copper.  PseudomalachitJTattfm., 
Handb.,  1085, 1818.  Phosphorochalcit  6^^Aer.  Handb.,  847, 1831.  YpoUime^etMl.,  Tr., 
ii.  570, 1882.  Ehlit,Pra8m^ha]zit,.Bret^A.Char.,45.49,1882.  LunnitfemAan^t.  Kopfer. 
diaspore KHhn,  J.  Ch.  Pharm.,  U.  136, 1844;   Dihydrit Herm,,Z,  pr.  Ch.,  xxxviL  178, 184«. 

Orthophombic,  hemihedral  (monoclinic  ?).     /  A  /=109°  28',  0  A  !-♦= 
146°  ISi' ;  a  :  i  :  c=  y  2  :  1 :  0-6667.     Observed  planes  as  in  the  annexed 

%ure.  t-2  A  irl=UV  4'  and  88^  66',  1 A  1=117**  49', 
aAi4=166^  34',  1-1  A  1-2=168°  46'.  Cleavage: 
iA  imperfect.  Also  reniform  or  massive ;  indistinctly 
fibrous,  and  having  a  drusy  surface. 

H.=4"5— 5.  G.=4— 4'4.  Lustre  adamantine,  in- 
clining to  vitreous.  Color  dark  emerald-,  verdigris-, 
or  blackish-^reen,  often  darker  at  the  surface.  Streak 
green,  a  litue  paler  than  the  color.  Translucent — 
subtranslucent.  Fracture  small  conchoidal — uneven. 
Brittle. 


▼ar.,  Oomp. — The  analyses  vary  much,  and  have  been  regarded  by  Hermann  and  others  as  m- 
d^cating  that  two  or  three  species  are  here  included ;  but  the  differences  may  be  only  a  conso> 
queace  of  mixture,    llie  supposed  species  distinguished  are  as  follows : 

A.  EhliUi  (and  Prasin)  of  Breithaupt  Formula  Cu*Ph-3  fl,  or  Cu"F4-2  Cu  fl+fl  (RammX= 
Phosphoric  acid  23*9,  oxyd  of  copper  67*0,  water  9*1=100.  Occurs  crystallized;  also  reniform 
and  botryoidal,  with  a  radiating  fibrous  structure;  also  massiYe.  G.=:3'8— 4*4.  Includes  anal- 
yses 1 — 7,  and  perhaps  others. 

The  name  Prasin  is  used  by  Breithaupt  for  pseudomalachite  in  general ;  he  cites  Berthicr's 
analysis  (No.  8)  of  a  Libethen  ore.  and  one  by  Lunn  (p.  669)  of  a  Rheinbreitenbach  specimen, 
and  mentions  other  localities  in  Bavaria,  Yoigtland,  and  Siberia.  For  his  ehliic  he  gives  Bergo- 
mann's  analysis  of  an  £hl  specimen  (No.  5)  which  docs  not  differ  ensentially  from  Borthier's. 
According  to  a  recent  analysis  of  the  Ehl  mineral  by  Bergemaun  (No.  6),  it  contains  7  p.  c  of 
vanadic  add  replacing  part  of  the  phosphoric. 

B.  Dihydrite.  Formula  Cu»r-|-2  fl,  or  Cu'P-h2  Cu  fi  (Ramm),= Phosphoric  acid  24*7,  oxyd  of 
copper  69*0,  water  6*3=100.    Includes  the  analyses  having  6  to  6*6  p.  c.  of  water. 

C.  PseudrnnaUuihiU,  Formula  Cu*  P  +  3  &,  or  Cu*  r  +  3  Cu  fl  (Ramm), = Phosphoric  add  21-1, 
oxyd  of  copper  7U*^,  water  8*0=100.    Includes  analyses  16-19. 

Nordenskiold  unites  Dihydrite  and  EKUU, 

Analyses :  1,  Hermann  (J.  pr.  Ch.,  xxxrii) ;  2,  Kiihn  (Ann.  (?h.  Pharm.,  xxxiv.  218);  8,  Berthier 
(Ann.  d.  M.,  viii.):  4,  Nordenskiold  (1.  c.);  5,  Bergemann  (Schw.  J.,  liv.  305);  6,  Bergemano 
iJahrb.  Min.  1858,  195);  7,  Heddle  (Pha  Mag.,  lY.  x.  39);  8,  9,  Hermann  (I  a);  10-18,  Nor- 
denskiold (1.  c.);  14,  AriVedson  (Jahresb.,  iv.  143);  16,  Kiihn (L o.,  Iv.  124);  16,  17,  Eiihn  (L  a)- 
18,  Rhodius  (Fogg.,  IxiL  369);  19,  Ohurch  (Oh.  News,  x.  217);   20,  Bergemann  (Fogg.,  civ. 

P         Ou         fi 


1. 

Libethen 

2. 

"       mas9W€ 

3. 

<i 

4. 

Ebl 

6. 

41 

6. 

u 

7. 

Cornwall 

8. 

N.  Tagilflk 

9. 

tt 

Dihydrite 

10. 

u 

fibriuM 

11. 

u 

masi. 

12. 

M 

II 

18. 

M 

G.=4*4 


a.=4*198 


G.=4-26 

G.=4*26 

0.=4«4 

G.=4l3l 

G.=4-07 

G.=4-24 


24*55 

23-14 

24*7 

22*51 

24*93 

17*89 

22*73 

28*75 

25-80 

28*00 

23*15 

22*72 

22*89 


67*25 

66*86 

66*8 

66*55 

65*99 

64*09 

68*18 

68*75 

68-21 

65-22 

6463 

64  46 

64*72 


8*20= 
1000= 
9*0= 
9*03, 
906= 
8*90, 
8*51, 
7-50= 
6*49= 
7-50, 
6*84, 
6  82, 
6*59, 


=100  Hermann. 

=  100Euhn. 

100  Berthier. 

Fe  2*11,  C  ^.=100  Nordenak 

=99*98  Bergemann. 

V  7-84=99-22  Bergemann. 

quartz  048=99*85  Ueddle. 

=  100  Hermann. 

=loO  Hermann. 

malachite  4*34  Nord. 

"        5*24  Nord. 

"        6*76  Noid. 

"        6*52  NonL 
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P        Ca         ft 

14  Bheinbreitenbaoh  24-70  68-20  6*97=98-87  Axfvadioii. 

16.  HiiBohbeig,  JTi^/tfrdMup^tf  2413  6961  [6-26]=100KlUin. 

16.  Hiiichbeig  20-87  71*78  7*40=100  Ktthn. 

17.  BheinbroitenbAch  21*62  68*74  8*04=98*90  KQhn. 

18.  Libethen  20*4  70*8  8*4=99-6  Bhodioa. 

19.  »*  19*68    71  16    8-82=99-61  Church, 

SO.  Line  19-89    69-97    8*21,  As  1-78=99-86  Beigemaim. 

Her.  F.  Lnim  obtamed  for  an  ore  from  Bheinbreitenbach  (Ed.  Phil  J.,  t.  211,  1821) 
P  21-687,  Ca  62-847,  £[  16*464=99-988,  giYvng  the  formula  Ou'P+6  tl.  Bat  no  lateranalyst 
has  f onnd  aa  much  water.     Bendant  cites  this  analysia  under  his  ypoleime. 

Pyr.,  etc. — Like  libethenite;  some  Tarieties  decrepitate  remarkably  and  yield  a  black 
powder  in  the  dosed  tabe. 

Oba. — Occurs  in  veins  traversing  slate  at  Yimebeig,  near  Bheinbreitenbaoh,  and  at  Ehl, 
near  Linz,  on  the  Bhine,  along  with  otiier  copper  ores ;  at  Hirsohbeig  in  Yoigtland ;  Libethen 
in  Hungary ;  Nischne  Tagilsk  in  Siberia.  A  single  specimen  has  been  found  in  Gomwall, 
consisting  of  minute  globular  ooncretiona.  Also  met  with  in  the  Perkiomen  mine,  Pa. ;  in 
Gabarras  Co.,  N.  G. 

The  phosphates  of  copper  were  included  in  the  olivenen  and  malachite  of  the  mineiBlogistn 
of  last  century. 

Fseudomalaehite  of  Hausmann  is  the  earliest  of  the  names  of  this  species,  and  is  as  short 
and  as  good  as  the  later  PftotpharoehalcUe  of  Glocker.  Lunnite  was  substituteid  by  Bemhardi, 
and  has  been  used  in  some  recent  worka  But  Lunn's  one  analysis  was  not  made  until  1821, 
and  gives  a  different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough 
to  use  his  name  in  mineralogy  when  a  mineral  having  the  oompoeitlon  he  airived  at,  and  thus 
befitting  it,  has  been  identified. 

544.  ERINITB.    EaicL,  Ann.  PhiL,  IL  iv.  164^  182& 

In  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
and  rough  from  the  terminations  of  very  minute  crystals ;  the  concentric 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H.=4-5— 5.  G.=4:*043.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Sub  translucent — nearly  opaque.     Brittle. 

Comp.— Ou*  Is  +  2 1^  or  Cu'£8  +  2  Cul^  (Bamm.),=ArBeDic  acid  34*7,  ozyd  of  copper  59*9, 
water  6*4=  100.    Analysis  (approximative)  by  Turner  (L  o) : 

Is  83-78        Cu  69*44        fi  6  01        M  1-11  =  100. 

Fyr.i  etc. — In  the  dosed  tube  decrepitates  and  yields  water.  B.B.  on  charcoal  emits  arsenical 
fumes  and  fuses,  giving  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
add. 

Obs. — Stated  by  Haidinger  to  come  from  the  County  of  Limerick,  Ireland;  but  shown  by 
Church  to  be  a  Cornish  spedea. 

646.  OORNWAUiTTB.    Comwallit  Zippe,  Abh.  d.  Bohm.  Ges.  Prag,  1846. 

Amorphous. 

H.=4'5.  G. =4-160.  Color  emerald-green  to  dark  verdigris-green. 
Fracture  conchoidal. 

Oomp.— Ou*  2.S + 5 1^  or  Cu'  ^  +  2  Cu  £[+ 3  fi  (Bamm.).  According  to  Lerdi,  who  obtained, 
M  a  mean  of  two  analyses  (1.  c,  Bamm.  Miu.  Ch.,  877) : 

18  30-22        P215         Cu  54*66        £[13-02=99  94. 

Psrr.,  etc.— In  the  matrass  yields  water.  B.B.  on  charcoal  gives  arsenical  AimeSi  and  a  bead 
of  copper  enveloped  in  a  brittle  crust. 
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Obs^ — ^From  CorQwall,  oocurring  in  small  botryoidal  or  diMeminated  individual  on  oliYenito 
Resembles  malsichite,  but  differs  Som  it  in  not  effervescing  with  adds. 

646.  TTROIiITI!.    Kupferschaum  Wem^  HoiBn.  Min.,  iiL  180,  1816,  Letzt.  Min.  StsL,  19,  M, 

1817.     Kupaphrite  £%^^  Min^  i  294,  1636.    Tirolit  Baid.,  Handb^  609,  1846. 

Orthorliombic.  Observed  planes :  (?,  i-J,  I.  Cleavage  :  0,  perfect.  Usu- 
ally reniform,  massive ;  stnieture  radiate  foliaceous,  surface  drusy. 

H.=l— 2.  G-.=3-02— 3*098.  Lustre:  ^pearly;  otlier  faces  vitreous. 
Color  pale  apple-green  and  verdigris-green,  inclining  to  sky-blue,  Streak 
a  little  paler.  Translucent — subtranslucent.  Fracture  not  observable. 
Very  Bectile.     Thin  lamin*  flexible. 

.  Oomp,— Cu*  £s + 9  £[,  or  Co*  ^8+2  Ou  ]9[  +  7  £[  (Bamm.),  =  Arsenio  aold  29%  oxyd  of  ooppei 
60'3»  water  20*5=:  100.  with  carbonate  of  lime  as  imparity.  Analyaia:  ▼.  Kobell  (Pogg.,  zviiL 
268): 

Palkeiutein,  Tyrol       In  26*01    Ott  48-88    tL  17i4d    OaO  18-6Ss=100. 

Fytrnf  etq.— In  tbo  doaed  tnbe  deorepitateB  and  yields  much  water.  B.B.  in  the  foarcepe  fnaea 
10  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  fumes,  tLod  fuses  quietly  without  deflagra- 
tion to  a  slaggy  mass,  which  in  R  F.  yields  globules  of  oopper.  Soluble  in  nitric  add  with  e&er> 
Toscenoe.    Sduble  in  ammonia,  yielding  a  blue  solution  and  a  white  reudue  of  carbonate  of  lime. 

Obs. — Usually  occurs  in  the  cavities  of  calamine,  oUcite,  or  quarto,  accompanied  by  other  ores 
of  copper,  appearing  in  small  aggregrated  and  diverging  fibrous  groups  of  a  pale  g^reeu  color,  and 

e assessing  a  delicate  silky  lustre.    Has  been  observed  id,  the  Bannat ;  at  Posing  and  Libethen  in 
ungary ;  Nertschinsk  in  Siberia;  Falkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeld  in  Thuringia; 
Biechelsdorf  in  Hessia ;  Schueeberg  in  the  Erzgebirge ;  in  zechstein-dolomile  near  Bieber. 

647.  OLINOOIiASrrz:.  Strahliges  Olivonerz  Karst.,  Elapr.,  N  Schrift;.  Beri  Ges  Fr.,  ill  ^98, 
1801.  Cupreous  Arsenate  of  Iron  Bourn.,  Phil.  Trans.,  1801  (with  anal,  by  Chenuvix).  Strah- 
lenen  Kfumten,  Tab.,  64,  97,  l8o8.  Ouivre  arseniate  fgrrlfere  K,  Tabl,  91, 1809.  Strahleukupfcr 
Bausnk,  Handb.,  1050,  1813.  Strahlerz  Wem.  Klinoklas  Breiih.,  Uib,  1830.  Siderochaldt 
Oloeher,  Grundr.,  840,  1831.  Aphan^se  Beud., Tr,  it  602, 1832.  Aphanesito  Shep^  Min,  lb35. 
Abichit  Bernhardi,  Glocker's  Grundr.,  679,  1839. 

4'?2  473  Monoclinic.     6^=80°  30',  /  A  /, 

front, =56®,  side,  124°.  Observed 
planes  as  in  the  annexed  figures. 
(9A-f-i=99°  30',  (9Al-i=123°  48'. 
Cleavage:  basal,  highly  perfect. 
Also  massive,  hemispherical,  or  reni- 
form ;  structure  radiated  fibrous. 

H.  =  2-5  -  3.  G.  =  419  ~  4-36. 
Lustre :  0  pearly ;  elsewhere  vitre- 
ous to  resinous.  Color  internally 
dark  verdigris  -  green  ;  externally 
blackish-blue  green.  Streak  bluish- 
green.    Subtranslucent.    Not  very  brittle. 

Oomp--»0u*l8  +  8fi,  or  Cu'ls+SCufi  (Bamm.X= Arsenic  acid  30*2,  oxyd  of  copper  62-7 
water  71=100.  Analyses :  1,  Bammelsberg  (2d  SuppL,  78);  2,  Damour  (Ann.  Ch.  Phys.,  Ill 
xiii.): 
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1b       P       On 

1.  OomwaD    a.=4-268-4-869    2971    0*64    6000 

2.  "  a=4-312  27-09     1*60    6280 


7*64    0-39,  Ca0'60,  §11-12=100  GUmai 
7*67     0*49 =99*44  Damour. 


HYDBOUB  PHOSPHATES  A|n>  AB8ENATE8.  571 

Pyr^  glcrf    Same  aa  for  oliTenite. 

Oba< — Oocnn  in  Oornwal],  with  other  oree  of  copper,  at  Ting  Taog  mmo,  Wheal  tnitXt  an' 
Wheal  Gk>rhind,  and  at  Bedford  United.  Kinea,  near  TaTistook.  The  oryatala  nsually  preaeat  a 
rerj  dark  blae  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  divorg- 
ing  groups,  or  disposed  in  extremelj  minute  individuals,  in  cavites  of  quarts;  whenoe  the  name 
apJianesUe,  ttom  'a^a»$(y  unmani/eat    Also  found  in  the  Erzgebirge. 

Named  ChnoclaaUe  in  allusion  to  the  basal  dearage  being  oblique  to  the  sides  of  the  prisnL 

648.  OHALOOPHTIiUTB.  Cuiyre  arseniat^  lameUiforme  JET.,  Tr.,  1801 ;  Vauquelir^,  J.  d.  M., 
z.  562,  1801.  BUttriges  OliTeAerz,  Kupferglimmer,  Kartt^  Hoff's  Hag.,  L  543,  1801 ;  Ludwig'i 
Werner,  180,  l8o3.  Oopper  Mica  Jamea(m,  Mia,  1820.  Kupferphyllit  Breiih^  Ghar^  42, 1882. 
Ghalkoj^yUit  JB^vi^,  Handb.,  149,  1847.    Tamarite  A  db  M.,  Miu^  1852. 

Ehombohedral.    B  A  ^=69°  48',  0  A  5=108^  44' ;  a=2-6636.     Ob- 
served planes:  li,  2,  O,  -i,  /.    iAi=88°46', 
(?  A  i=  124^  9'.    Usually  in  six-sided  tabular  crys-  *** 

tals ;  plane  0  sometimes  triaDsularly  striated. 
Cleavage :  0  higbly  perfect.  Abo  foliated  mas- 
sive, and  in  druses. 

H.=2.    G.=2-4-2-66  ;  2-435,  Cornwall,  Her- 
inann ;  2'659,  ib.,  Damour.     Lustre  :  of  0  pearly ;  of  other  faces  vitreous  or 
Bubadamantine.     Color  emerald-  or  grass-green  to  verdigris-green.    Streak 
somewhat  paler  than   the  color.     Transparent — translucent.     Fracture 
scarcely  observable. 

Oomp. — On*  Ss-h  12  ^,  or  Cu*  Xs+S  Cn  tL-\-1  ft,  from  Chenevlx's  analysis, = Arsenic  add  21-3, 
ozyd  of  copper  58-7,  water  20*0=100.  From  Hermann's  analysis.  On"  As +  28  1^= Arsenic  acid 
18-0,  oiyd  of  oopper  49*6,  water  32*4=100.  Analyses:  1,  Ghenevix  (PhiL  Trans.,  1801) ;  2,  Her- 
mann (J.  pr.  Ch^  xzzUL  294);  3,  4,  Damour  (Ann.  Gh.,  Pl^.,  IIL  ziiL  404): 

Is         On       £[ 

1.  Oomwall  21         68         21=100  Ghenevix. 

2.  "        G.=2*435      17-51    44*45    3119,  ^e  2*92,  j^  and ]^  393=100  Hermano. 
8.        **        G.=2'659       19-86     52*92    23*94,  £l  1*80,  P  1  29=99*80  Daniour. 

4.        "  "  21-27     62-80    22*58, 3tl  213,  P  1-66=99-84  Damour. 

Pyr.,  ato^— In  the  dosed  tube  decrepitates,  yields  mudi  water,  and  giTes  a  residno  of  (^to- 
green  scalesi    In  other  respects  like  olivenite.    Soluble  iu  nitric  acid,  and  in  ammonia. 

Oba. — The  copper  mines  of  Tingtang,  Wheal  Gorland,  and  Wheal  Unity,  near  Redruth,  are  its 
principal  localities  in  Cornwall.  Occurs  alao  crystallised  in  iron  ore  at  Sayda  in  Saxony;  in 
minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat 

Taking  i  i?  as  the  fundamental  rhombohedron,  then  R  A  RssSS'*  46',  and  0=1-7768. 

Alt. — Found  altered  to  chrysooolla. 


649.  BBRUNITB.    Beilinit  C.  W.  Nonutxmdf  Prir.  oontrlb^  dated  Lund,  Dea  9,  1867. 

Compact  massive,  without  a  trace  of  cleavage. 

H.=6.    G.=2*64.    Lustre  vitreous.    Ooloness  to  grayish  or  pale  rose- 
red.     Streak  unci)lored.     Translucent.     Fracture  uneven. 

Oomp.— $1  P  -f  i  l^y  Blomstrand,  =  Phosphoric  add  66-9,  alumina  40*5,  water  8-6  =  100. 
Analysis :  G.  W.  Blomstrand  (la): 

1^  (!)  64-84  Si  40-27  9e  0-26  A  4*14=99  61. 

P3rr*y  eta — B.B.  whitens  without  Aising.  A  deep  blue  color  with  cobalt  Hardly  attacked  b^ 
adda.  Easily  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  in  water  wita 
evolution  of  munh  heat. 
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Ob8.~Ee8emble8  qaarls.    From  the  iron  mine  of  Westana  in  Soania,  Sweden,  where  it  oodLr« 
sparingly  in  quartz,  from  which  it  is  ordinarily  separated  by  a  thin  layer  of  Jizalite. 
Named  after  ProC  N.  H.  BerliUf  of  the  Uniyersity  of  Lund. 

660.  OATiTiATNITB.     ?Ga]]aina  PZin.,  zzxril  33.    Turquois  pt    OaUais  Damowr^  0.  B.,  Mx 

986,  1864    Gallainite  Ikma, 

Massive.    Texture  wax-like. 

H.=3*5--4:.      G.=2*50— 2'62.      Color  apple-green   to  emerald- green 
spotted  or  lined  with  whitish  and  bluish.     Translacent. 

Oomp.— £l P+5 £[=Pho8phorio add 4289,  alumina 3076,  water  26*86= 100.    Analysis :   A 
Damour  (L  c) : 


p 

Si 

9e 

An 

Ca 

fl 

Sand 

42-68 

29-67 

1-82 

Ir. 

0-70 

28-62 

210=100'39. 

Pyr.,  etcp— When  heated  yields  water,  and  becomes  opaque,  chooolate-brown,  and  fKable 
B.B.  infusible. 

Obs.— From  a  Celtic  graye,  near  Man^r  H^roek  in  Lockmariaquer,  in  rounded  pieces  from  the 
i)i]se  of  a  flax-seed  to  that  of  a  pigeon's  egg,  and  found  in  tiie  ooUeutions  of  the  Polymathic  Societj 
of  Morbiban,  in  western  France. 

Damour  makes  this  mineral  the  cdUaia  of  Pliny,  and  especially  in  view  of  its  green  color.  But 
the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  caJOaina  (see  p 
681).  Yet,  as  this  identity  is  not  established,  the  name  atUamiU  is  better  than  Pliny's  name 
unmodified. 

661.  LAZUIilTB.  Himmelblau  Fossil  7on  Steiermark  [Styria]  Widamann,  Bergm.  J..  346, 
Ap.  1791 ;  Smalteblaue  F.  yon  Vorau,  Schrift.  Ges.  N.  Berlin,  iz.  352,  1791;  Naturliche  Smalt; 
Berlinerblau,  Elsenblau  [^Yivianite];  Bergblau  [=Chrysocolla] ;  Unacbter  Lasurstoin  [=Fa]xe 
Lapis-Lazuli],  Stuiz,  Einricht  Nat  Wien,  49, 1798;  Lazulit^Kieselerde  +  Thonerde  +  Eisenerde, 
Kiapr.,  Schrift.  Ges.  N.  Berl.,  z.  90,  1792,  Beitr.,  i.  197,  1796.  Dichter  blauer  Feldspath  (fr. 
Krieglach,  Styria)  Klapr^  Beitr.,  i.  14,  1795;  Lazulith  ATopr.,  Beitr.,  iv.  279,  1807.  Blue  Spar. 
Blue  Feldspar.  Wahrscheinlich  n.  Foss.  aus  d.  Salzburgischen,  Siderit,  v.  McUy  Jahrb.  B.  H.,  iT 
71, 1799  (with  bad  anal  by  Heim);  MoUit  Hoherle,  Handb.,  1804;=Lazvlith  Mohs,  Null  Kab.,  L 
427,  1804.  Blauspath  Wem.  Yoraulite  DdameOL,  Min.,  1812.  Asurite  Jameson,  Min.,  i.  34), 
1816.  Phosphorsaure  Thonerde,  etc,  /lie^  Sohw.  J.,  xxiv.  373,  181&  Klaprothite  BendL.  Tr., 
464,  1824;  Elaprothine  id,  ii  676,  1832. 

Monoclinic.  (7=88^  15',  I^I=9V  30',  (?  A  14=139^  45',  Prafer; 
a:h:  C7= 0*86904  :  1 : 1-0260.     Observed  planes  as  in  the  annexed  figures. 

0  A  -2=lir  37'  0  A  f4=150^  15'  0  A  -f =141^  3' 

0  A  24=120  42i  Oh  1=140  20  2  A  2,  front,=100  20 

1  A  1,  front,=116  30  Oh  1=129  10  -2  A  -2,  "     =99  40 
0  A  2^=121  15  (?  A  7=90  23  2-*  A  |=141  38 

Twins:   composition-face  iri\  also  0^  as  in  f.  481.     Cleavage:   lateral, 
indistinct.    Also  massive. 

H.=5-6.  G.=3-057,  Fuchs;  3-067-3-121,  Prufer;  3-122,  Smith  & 
I-Jriish.  Lustre  vitreons.  Color  azure-blue;  commonly  a  fine  deep  bhie 
\  iewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Streak 
wliite.  Subtranslucent — opaque.  Fracture  uneven,  brittle.  Plane  of 
optical  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50°  39'  to  a 
normal  to  the  edge  -2  /  -2,  and  70®  to  a  normal  to  2-i ;  angle  large,  for 
the  red  ray  in  oil  77°  16' ;  Descl. 
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Oomp.— 0.  ratio  for  ]ft,  Si,  P,fi=l  :8:6:  1;  whence  il  P  +  Ag  fl^ ;  orSl!P+(3*g,  te)fl; 
Drna,= Phosphoric  add  46-H,  alumina  34*0.  magnesia  13'2,  water  60=  100. 

Analyaes:  1,  Fuchs  (Schweig.  J.,  xadv.  373);  2,  R.  Braudea  (ib.,  xxjc  386);  3-S,  Rammelaberg 
'Pogrg.,  ixiv.  280);  9,  10,  Smith  &  Brush  (Am.  J.  ScL,  n.  xvi.  370);  11,  Igelstrom  (J.  pr.  CJL, 
\x.v,  252,  fr.  CEfv.  Ak.  Stockh.,  1864);  12,  0.  W.  Blomstrand  (priv.  contrib,  Dea  9,  1867): 
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1.  Badelgraben 

2.  Krieglach 

3.  Gratz.    G.=8-ll 
4. 


a 


i( 


6.        **  " 

6.  Krieglach.    G.=2-02 

7.  "  ** 

8.  "  " 
0.  North  Carolina 

10. 

11.  Wermland 

12.  "Westana 


P         £1  ^e  %      Ca  ^ 

41-81  35-73  2-64  9-34  6-06,  Si  2-l=87-68  Puchs. 

43-32  84-60  0*80  13*66  0*42  0*60,  §{  6'5==99*6  Brandes. 

42*41  29-58  10-60  10*67  1*12  6'62=:100  Rammelsbcrg. 

43*84  33-09  6*69  9*00  ]'44  6*94=100  Rammelaberg. 

46*99  27-62  6*47  11*19  2*12  5*61  =  100  Rammelaberg. 

40*96  36-22  1-64  1286  1*42  6*92=100  Rammelaberg. 

47*36  .30-06  1-89  1220  1*66  6*85=100  Rammelaberg. 

47-73  27-48  1*»1  12-16  4-8-i  6-40=100  Rammelaberg. 

43-38  31*22  8*29  10*06  6*68,  Si  107=99-70  Smith  &  Br. 

44-15  3*2*17  805  10*02  5-50,  Si  1-07  =  100*96  Smith  &  Br. 

47*52  32-86  10-55  8*58      tr.  630,  Mn  ^.=99-81  Igelstrom. 

48*83  32*32  7*82  906  0*84  6*92,  Mn  0*18,  Cu  0*1  =10o*36  BL 


Rammelaberg  found  some  silica,  as  impurity,  in  his  analyaea,  which  is  excluded  in  the  reaulta 
above  given. 

Pyr.,  etc. — In  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  solution  the  blue 
color  of  the  mineral  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
Tuaion  falla  to  piecea,  coloring  the  flame  bluiah-green.  The  green  color  ia  made  more  intenae  by 
moiatcning  the  aaaay  with  aulphuric  acid.  With  the  fluxea  givea  an  iron  glaas ;  with  aoda  on 
charcoal  an  iufuaible  maas.    Unacted  upon  by  adds,  retaining  perfectly  ita  blue  color. 

Obs. — Occurs  both  maaaive  and  cryatalHzed  in  narrow  velna,  traversing  clay  alate,  in  the 
torrent  beda  of  Schladming  and  Radelgraben,  near  Werfen  in  Salzburg,  with  apathic  iron ;  in 
Gratz,  near  Yorau ;  in  Krieglach,  iu  Styria ;  at  Hochthaligrat,  at  the  Gomor  glacier,  Rympfiach- 
wang.  Upper  Valaia,  in  Switzerland.  H.=  about  4:  also  in  veins  or  pockets  in  quartzitOi  iu  Uorra* 
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J5berg  Wermland,  mflssiye  and  grannlar,  sometimeB  in  8-fiided  crystals  6  inches  long  and  2  inf. h^t 
\:,  jiameter;  in  the  iron  mine  of  Westana,  in  Scania,  Sweden,  massive,  of  a  dark  acnre  color, 
also  at  Tijuco  in  Minas  Geraes,  Brazil.  Abundant  at  Orowder's  Mt,  Lincoln  Co.,  N.  0. ;  and  in 
fine  sky-blue  crystals,  often  1 — 1^  inch  long  and  broad,  on'GraTes  Ut.,  linooln  Go.,  6a.,  50  ni. 
above  Augusta,  with  (yanite,  rutile,  pjrrophyliite,  eta 

The  name  I|lzulite  is  deriyed  from  an  Arabic  word,  azuif  meaning  heaven^  and  alludes  lo  the 
color  of  the  mineral 

On  cryst,  Priifer,  Nat  AbhandL  Wien,  I  169;  Dana,  Am.  J.  ScL,  IL  zzvii.  38 

662.  BARRANDITB.    Barrandit  v.  Zephanvich^  Ber.  Ak.  Wien,  Ivi  1867. 

In  spheroidal  concretions,  indistinctly  radiated  fibrous,  with  the  surface 
crystalline  angular ;  concentric  in  structure. 

H.=4"5.  G.= 2*576.  Lustre  between  vitreous  and  greasy.  Color  pale- 
bluish,  reddish,  greenish  or  yellowish-gray.  Streak  yellowish  to  bluish 
white.     Translucent  to  opaque. 

Oomp.— 0.  ratio  for  fi,  P,fl=8  :  6  :  4,  with  fi=i  3Pe+?  3tl;  wheoce  (f  Fe+f  3fcl)^+4  fi= 
Phosphoric  add 40*63,  alumina  12*61,  sesquiozyd  of  iron  26*16,  water  20*60=:  100.  Analyses:  £ 
Boricky(l.c.):  m.  n.  ^  ^ 

"t  &  l^e  fi 

89*68  12-74  26*68  21*00=100. 

Pjrr*)  etc. — ^Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  daiker  in 
color ;  moisteued  with  sulphuric  acid  colors  the  flame  bluish-green.    Soluble  iu  hot  muriatic  add. 

Oba. — Occurs  at  Gerhovic,  N.N.W.  of  Przibram,  in  Bohemia,  in  clefts  in  a  Lower  Silurian  sand- 
stone, with  cacozene  and  stUpnosiderite ;  the  translucent  globules  ^  to  1^  mm.  in  diameter, 
ond  having  within  some  resemblaooe  to  opal;  the  opaque  variety  without  lustre;  soroetimea 
a  grain  of  limonite  at  centre,  and  partides  of  the  same  as  impurity. 

Alt. — Stated  to  give  origin  by  alteration  to  dufrenite,  similar  globules  and  fibrous  crusts  at  the 
locality  having  the  composition  of  the  latter  mineral 


653.  SOORODITS.  Cupreous  Arsenlate  of  Iron.  Cupro-martial  Arsenate  Awm.,  PhiL  Trans., 
1801,  191.  Martial  Arseniate  of  Copper.  Ciiivre  arseniat^  ferrifi^re  H.,  TabL,  91,  1809.  Skoro- 
dit  BreUk,,  Hoffin.  Handb.,  iv.  2,  182,  1817.  Scorodite  and  N^octdse  Beud.,  IL  606,  607,  1832; 
Desd.,  Ann.  Oh.  Phys.,  HI.  z.  403.  Arseniksinter,  Eiaen-sinter,  Hermann^  BuU.  Soc.  Imp.  Nat 
Moscou,  L  254, 1845.  Eobalt*6corodit  Lippmaarij  v.  Homberg;  ZooL  Min.  Ver.  Begensbi,  zi 
172. 

Orthorhombic.    I A  7=98°  2'  0  A  1-^=132°  20' ;  a:h:  c= 1-0977  :  1  : 
1'1511.     Observed  planes  as  in  the  annexed  figure,  with  also  /,  2-t,  i,  2-i. 

^^  i-i  A  i-2=120°  10'  1  A 1,  bas.,=110°  58' 

«Ai-2=160  5  iAi;pyr.,=134  38,12718 

1  A  1,  pyr.,=lU34:  and  103  5  ^  A  i,  ba8.,=  72  2 

Cleavage :  i-i  imperfect,  t-i  and  irl  in  traces. 

H.=3'5— 4.  G.=3'l— 3*3.  Lustre  vitreous— subadaman- 
tine  and  subresinous.  Color  pale  leek-green  or  liver-brown. 
Streak  white.  Subtransparent  —  tnuislucent.  Fractui-e 
uneven. 

Oomp.-^e  184-4  d= Arsenic  add  49*8,  sesquiozyd  of  iron  34*7,  water  16*5=100.    Analytea 
I^Beraelius  (Ak.  H.  Stookh..  850,  1824,  Jahresb.,  y.  205);  2,  Boussingault  (Ann.  Oh.  Phya.,  ^ 
"  -6,  Damour  (Ann.  Oh.  Phys.,  IIL  x.  412U 
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1.  Bnsil,  3^wdtoe 

2.  Po]>ayaii 

8.  ^f  aalry,  gn,  cryH, 

4.  OornvraU,  blue  orysL 

6.  Saxony,  hhtieh 

6.  Braril,  Heocteae 


1m 

60T9 

49-6 

60'96 

61*06 

52-16 

50-96 


34*85 

W3 

31-89 

32-74 

3S*(K) 

33*20 


15*66 

16-9 

15*64 

16-68 

16-68 

16*70 


0-67,  On  tr.=101-85  Beraeliua^ 

,  tb  0*4=  101-2  Boussingault. 

=98-48  Damour.    G.=8'll. 

=99-48  Damour. 

=100*74  Damour. 

=98-86  Damour.    0.=8*18. 


An  Iron-sifUer  (Eisentinter,  Arsenlk-BlnterX  from  Nertschinsk,  analyzed  by  Hermann,  is  as 
amorphous  acorodite.  Hermann  obtained  (J.  pr.  Cb.,  xzxiiL  95)  jLs  48-05,  Fe  36*41,  fi  15'&4= 
100. 

Pyr.,  etc.— In  the  dosed  tube  jrielda  neutral  water  and  turns  yellow.  B.B.  Aises  easily,  color* 
ing  the  flame  blue.  B.B.  on  charooal  gives  arsenical  fumes,  and  with  soda  a  black  magnetic 
scoria.    With  the  fluxes  reacts  for  iron.    Soluble  in  muriatic  add. 

ObB« — Found  of  brown  color  in  the  granitic  mountains  of  Schwansenberg  in  Saxony,  assodfiited 
with  arsenopyrite;  at  Loling,  near  Hutteubeig  in  Oarinthia,  ?nth  lenoopyrite;  at  Chanteknibe, 
near  Limoges ;  at  Nertschinsk,  Siberia,  in  fine  crystals ;  also  as  an  aroor^^ous  crust  or  trtm^ainisr 
on  beryl,  topaz,  and  quarts;  leek-green,  in  ihe  Cornish  mines,  coating  cavities  of  ferrugin^ous 
quarts ;  at  the  Minas  Gtoraes,  in  Bruil ;  in  Popayan ;  at  the  gold  mines  of  Victoria  in  AustraMa,  in 
quartz  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greenish-white  colors,  near  Edenville, 
N.  Y.,  with  arsenopyrite,  iron-sinter,  eto.,  in  white  limestone ;  in  Gabarras  Oo.,  N.  C,  on  Q. 
Luderick's  farm,  in  aggregations  of  greenish-white,  brownish-  and  leek-green  crystals  ]  coating 
levities  of  quartz  and  Umonite  with  copper  ores  and  pyrite. 

The  cobalt-scorodite  of  Lippmann  (1.  a)  occurs  in  bluish  crystals  with  quartz  and  hypoohlorteii 
at  Schneeborg ;  it  has  not  been  anal^^ed. 

Named  from  aKupiStv,  garlic^  alluding  to  the  odor  before  the  blowpipe. 

Alt. — Scorodite  occurs  altered  to  limonite. 


664.  WAVBUJTB.  Wavellite  BdNnngton,  Davy's  Mem.  in  PhlL  Tr.,  162,  1806.  HydrargO- 
lite  Davy^  lb.,  156,  162.  Devonite  ThofMotk  Strahliger  HydrargOlit  (=co]umnar  var.  of  Dias- 
pore)  Hauam.,  Handb.,  443,  1813.  Lasionit  fktchs,  Schw.  J.,  xyiii.  288,  1816,  zxiv.  121.  Strie- 
g^san  Breith,^  Schw.  J.,  Ixiu  379,  1831.  Thonerdephosphat  Gem,  Alumine  phosphavee  ih 
Subphosphate  of  Alumine. 

Orthorhonibic.    7 A  7=126^  25',  0  A  1-1=148°  23';  a  :  J  :  c=0-7431  : 
1  :  1'4943.   Observed  planes  as  in  the  annexed  figure,  with 

also  1,  2-2,  and  ir^. 
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1  A  7=129°  47« 

1  A  1,  inac.,=146  28 

1  A  1,  brach.,=110  20 

1  A  1,  bas.,=79  34 


2-2  A  2-2,  mac.,=117°  23' 
2-2  A  2-2,  braeh.,=118  33 
2-2  A  2-2,  bas.,=93  7 

aAi-|=123  57 


Cleavage:  7  rather  perfect;  also  brachydiagonal.  Usually 
in  hemispherical  or  globular  concretions,  having  a  radiated 
structure. 

H.=3-25-4.    G. =2-337,  Barnstaple,  Haidiiiffer;  2-316, 
Irish  variety,  Richardson.     Lustre  vitreous,  incuning  to  pearly  and  resin 
ous.     Color  white,  passing  into  yellow,  green,  gray,  brown,  and  black. 
Streak  white.     Translucent.     Index  of  retraction  1'52. 

Oomp.--0.  ratio  for  51,  P,  fi=9  :  10  :  12;  whence  Xl"P«+12]G[,  or  perhaps  XlP-f  iXlft•+ 
0tt=PhoBpho^ic  acid  34*4,  alumina  87'3,  water  28-8=100;  or  the  same  with  4i£[- Phosphoric 
acid  35*1,  alumina  3S'l,  water  26*8=100. 

Analjses:  1,  2.  Fuchs  (Schw.  J.,  zzIt.  121);  3,  Berzelius  (Schw.  J.,  xxrii  63);  4-7,  Erdmana 
(Schw.  J.,  Ixix.  154);  8,  Hermann  (J.  pr.  Oh.,  zzxiiL  288);  9,  Sonnenschein  (J.  pr.  COl,  IUl  344) 
10,  (3enth  (Am.  J.  Sd.,  IL  xxiiL  423)- 
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P 

^\ 

9e 

fi 

1.  DeTonshire 

3512 

37-20 

2800 

2,          " 

84  84 

3716 

28*00 

3.          " 

33-40 

35-85 

1-25* 

26*80 

4.  Striegis,  Uue 

3406 

36-60 

1*00 

27-40 

6.       **       flrecn,  yeUow 

33-28 

86-39 

2-69 

27-10 

6.      "       hroion 

31-65 

34-90 

2-21 

24*01 

1.      "       black 

32-46 

35-39 

1*6 

24*00 

8.  Zblrow 

84*29 

36*39 

1*20 

26*34 

9.  AUeudorff 

8216 

35-76 

28*82 

10.  Chester  Ca,  Pa. 

84-68 

36-67 

28-29 

p 

=100-8-2  Fuchs. 

—  lOOPuchs. 

206,  Ca  0*50=99-89  Berzelina. 
<r.=99-06  Erdmaun. 
^r.=99'46  Erdmann. 
<r.,  Si  7*30=99-97  Erdmann. 
(r^  Si  6-65=100  Erdmann. 
1*69=98*91  Hermann. 
tr,,  Oa  0-86,  Si  2*70=98  80  Sonn 
tr.,  limonite  0-22=99*8tt  Genth. 

*  With  perozyd  of  maoganeM. 

Hennann  obtained  much  less  fluorine  than  Benselius,  and  gives  a  different  formula.  Bnt  Ber 
■elins  remarks  that  this  ingredient  may  easily  fall  short. 

The  cement  of  a  conglomerate  near  Loughhill,  Go.  of  Limerick,  Ireland,  consisting  of  emerald 
green,  with  some  white,  crystals,  approaches  wavellite  in  composition,  affording  A.  Gages  (J.  G 
Soc  Dubl.,  viil  73)  P  8o*8R,  3cl  36-16, 3Pe  1-81,  Ni  0-33,  ti  23*56,  F  <r..  Si  3*61,  apatite  1*68,  quarts 
1*00=98-94.  A  wavellite  containing  ozyd  of  lead  occurs  at  Rosi^res  in  stalactites,  as  detected 
by  Berthier. 

Pyr.,  etc. — ^In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  acid  and 
color  Brazil-wood  paper  yellow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  swells  up 
and  splits  frequent!)'  into  fine  adoular  partidos,  which  are  infusible,  but  color  the  flame  pale  green ; 
moistened  with  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  solu- 
tion. Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  acid 
gives  off  fumes  of  fluohydrio  acid,  which  etch  glass.  Soluble  in  muriatic  add,  and  also  in  caustic 
potash. 

ObSi — ^Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devonshire,  by 
Dr.  Wavel.  It  has  since  been  found  at  Clonmel  and  Cork,  Ireland ;  in  the  Shaint  Isles  of  Scot- 
land; at  Zbirow  in  Bohemia;  Zigecov  in  Bohemia:  at  FTankenberg  and  Langenstriegis,  Saxony; 
Diensberg  near  Giessen,  Hesse  Darmstadt;  on  brown  iron  ore  in  the  Jura  limestone  at  Amberg 
in  Bavaria  (the  lasioniie  of  Fuchs) ;  in  a  manganese  mine  at  Weinbach  near  Weilburg  in  Nassau 
(Genth) ;  at  Villa  Rica,  Minas  Geraes,  Brazil 

In  the  United  Statee  reported  as  found  near  Saxton*s  River,  Bellows  Fallot,  N.  H. ;  also  at  the 
slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Co.,  N.  G., 
with  actinolite,  pyrite,  and  native  silver ;  at  Steamboat,  Chester  Co.,  Pa.,  in  a  bed  of  limonite, 
abundant  in  stalactitic  forms,  part  looking  like  g^bbsite,  part  drusy  with  rhombic  crystals,  and 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wavel,  the  discoverer.  The  species  was  considered  a  variety  of  diaspora  by 
D'Aubuisson,  Boumon,  Hausmann,  and  some  other  early  mineralogists,  and  placed  next  to  dian- 
pore  by  Werner  in  1817 ;  while  Jameson  arranged  it  in  1816  among  the  zeolites. 

Calculating  from  the  angle  /a  7=126'*  25',  the  prism  i-i  has  the  angle,  over  i-i,=90''  34',  very 
neai'  the  angle  /  A  /  of  lazulite. 

5MA.  Kafnicite  Kenng.y  TJeb.,  1855,  and  1866-57.  Probably  wavellite.  Occurs  in  fibrous 
radiated  rounded  concretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vitreoua 
lustre;  H.=3-5— 4;  G.=2'356  (Stadeler).  Stfideler  obtained  (Ann.  Ch.  Pharm.,  cix.  305)  P  35-49, 
^1  39*59,  with  water  24*92  (from  the  loss)=100,  and  remarks  on  the  dose  approximation  to 
wavellite.    From  Kapnik  in  Hungary. 


554B.  Planebitb.  Under  this  name  Hermann  has  described  (Bull  Soc.  Nat  Moac.,  xxxv.  240, 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  UraL  It  occurs  in  thin,  sub- 
cxystalline,  botryoidal  layers  in  the  cavities  of  a  quartz  rock.  H.=6;  G.=2*65.  Color  on  fresh 
Burl'aue  verdigrris-green,  passing  to  olive-green  on  exposure  to  the  air.  Lustre  dulL  Translucent 
on  the  edges.    Analysis  afforded : 

P  83*94        Xl  87*48        Ou  3*72        Je  3*52        fl  20*98 =99  59. 

From  which  Hermann  deduces  the  formula  (Xl*P'-|-9  fi)  +  f  (Cu,  Je)  fi.  He  regards  the  hydrate^ 
oxyds  of  iron  and  copper  as  unessential,  and  as  occurring  in  many  other  aluminous  phosphatea 
as  torquois,  peganite,  and  fischerite. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  Easily  soluble  in  borax,  giving  ooppr 
reaction.  Only  slightly  attacked  by  adds,  but  easily  decomposed  by  boiling  with  caustic  soda 
Named  after  I^ner.  director  of  the  mines     Possibly  impure  wavellite 
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666.  TROIiLBITB.    TroUeit  a  W,  BUmOragid,  PriT.  contrib^  dated  Dee.  9, 1S67. 

Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.  G.=3-10.  Lnstre  more  or  less  vitreous.  Coloi 
pale  green.    Fracture  even,  to  conchoidal. 

Oomp.--£lP+i  Si  £[*=Fho8phoric  add  4*7*8,  alumina  46%  water  6-0=100.  Analjsia:  0.  W 
Blom8tnind(l.  a):      ^  _^ 

f  XI  Fe  Oa  ft 

(1)46*72  43*26  2-76  0-97  6*23=99'93. 

Pyr.,  etc.— B.B.  same  as  for  berlinite.    Scarcel7  attacked  bj  acids. 

Oba.— Constitutes  small  detached  masses  and  veins  in  other  phosphates,  at  the  iron  mine  of 
Westana,  in  Scania,  Sweden. 
Named  after  the  chemist  H.  G.  TroUe  Wachtmeister. 

666.  PLUAIBOOUMMITB.  Flomb  rouge  en  stalactites— tantot  en  globules,  de  Litk,  Demeeta 
Lettres  Min.,  ii  399,  1779 ;  Grist,  iiL  899,  1783.  Sel  adde-phosphorique-martial  G.  de  Lau^ 
numt,  J.  de  Phys.,  xxviil  385,  1786.  Plomb-gomme  de  LaumarU,  Aluminiate  de  Plomb  avec  eau 
de  combinaisou  Ber2.j  in  his  Kouv.  Min.,  283,  1819.  Bleigummi,  Blei-aluminat,  etc.,  Berz.^  Schw. 
J.,  xxvii  65,  1819  (trl.  fr.  Nouv.  Min).  Native  Alumiuiate  of  Lead  Smithaoriy  Ann.  Phil.,  liv. 
81,  1819  (citing  Berz.,  and  also  a  letter  bj  de  Laumont,  in  which  S.  Tennant  (who  died  in 
1816)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  ozyd  of  lead, 
alumma,  and  water).  Plomb  hydro-alumineux  H^  Tr.,  ill  410,  1822.  Gtummispath  BreUh.,  Char., 
66,  1832.  Plomgomme  Beud.^  Tr.,  iL  1832.  Plumbo-gummite  SJkep.^  Min.,  iL  113,  18.35. 
Plumbo-resinite  Daruij  Min.,  230,  1837.  Gummibleispath,  Bleihjdroaluminat,  Gtrm,  Hitcb> 
cockite  Shep.^  Bep.  Canton  Mine,  Ga.,  1866,  Min.,  401,  1857. 

Keniform,  globular,  botryoidal,  with  sometimes  a  concentric  structure  , 
in  thin  crusts;  compact  massive. 

H.=4-5.  G.=4-6-4 ;  6421,  Breith. ;  4-88,  fr.  Nuissi^re,  Dufr6noy  ; 
4*014,  hitchcockite,  Genth.  Lustre  resinous  or  gum-like.  Color  yel- 
lowish-gray, reddish-brown,  greenish ;  also  yellowish-white ;  sometimes 
grayish-white,  bluish.  Streak  uncolored.  Translucent;  subtransparent. 
Fragile. 

Oomp. — ^Analyses:  1,  Berzolius  (Schw.  J.,  xxvil  65);  2,  Dufr^noy  (Ann.  Ch.  Phys.,  lix.  440), 
3-6,  Damour  (Ann.  d.  M.,  lU.  xvii  191) ;  6,  Genth  (Am.  J.  ScL,  U.  xziii  424)  : 

P        5      £l      i>b       ^      Fe    Ca     Si 

1.  Huelgoet  0*20  3700  4014  18*80      1*80»      0-60=98*54  Berzelius. 

2.  Nuissi^re 34*28  37*51  16*13 2  11,  l»b"P  7*79=97*77  DufWnoy. 

8.  Huelgoet  806  030  34*32  35-10  18*70  0'20  0*80   ,  PbCl  2-27=r99-76  Damour. 

4.  "  1206  0*26  1106  6216     618 "     8-24=99*92  Damour. 

6.  "  16*18  0*40    2*88  70*86     124 "     9*18=99*73  Damour. 

6.  BUcheoekUe  18*74  26*64  29*04  20*86  0*90  1*44   ,  C  1*98,  Q  0*04,  insoL  0*48=99*02  0. 

•WlthBotneMn'o". 

BerzeliuB  made  the  mineral  a  hydrous  aluminate  of  lead,  l*b%l*+6]^.  Damour  concluded 
fh>m  his  results  that  in  Berzelius's  investigation  the  phosphoric  acid  was  precipitated  with  the 
alumina  and  ozyd  of  lead,  and  so  lost  sight  of  He  observes  that  his  own  analyses,  though  so 
widely  different,  agree  in  affording  1  :  1  for  the  0.  ratio  of  water  and  alumina,  and  regards  the 
alumina  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal.  8,  ^b'P+6  £l 
ti\    Dufp^noy  inclines  to  adopt  Damour^s  view  (Min.,  iii.  294,  1866). 

In  Genth's  analysis  of  hitchcockite,  the  0.  ratio  for  the  water  and  alumina  is  3 :  2 ;  for  the  whole 
fbjil,  P,  fi,  21  :  12-2  :  10*5  :  18-5,  which  corresponds  to2XlP  +  l»b'P4-43tlja"-f-10fi. 

Ai\  earthy  mineral  (h>m  Bosidres  afforded  Berthier  (Ann.  d.  M.,  III.  xix.  669)  P (with  tr.  of  Ab) 
26*6,  i&l  23*0,  ^b  10*0,  Cu  8*0,  1^  and  organic  matters  88  0=99*6. 
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Pyr.,  etc. — In  the  closed  tube  decrepitates  and  jrields  water.  B.6.  in  the  forceps  swaDb  np 
like  a  zeolite,  colors  the  flame  azure-blue,  but  is  imperfectly  fbsod.  On  charcoal  g^ves  in  addition 
a  faint  white  coating  of  chlorid  of  lead  (Plattner).  With  soda  giyos  metallic  lead.  With  cobah 
solution  g^ves  &  blue  color.    With  the  sodium  test  yields  a  phosphid.    Soluble  in  nitric  aoid. 

Obs.— Occurs  in  day  slate  at  Huelgoet  in  Brittany,  associated  with  galenite,  blende,  pyrite, 
and  pyromorphite ;  also  in  a  lead  mine  at  Nuissidre,  near  Beaujeu ;  al  Roughten  Gill,  Cumberland; 
at  Mine  La  Motte,  Missouri ;  at  Canton  mine,  Ga.,  with  galenite,  etc  (hUchcockUe). 

Named  fh)m  the  Latin  plumbumj  lead^  aud  gummif  gum.  The  identity  of  de  Listens  mineral 
{which  was  camelian-Uke  in  color)  with  plombgomme,  though  questioned  by  de  Lanmont  in  his 
early  paper,  is  admitted  in  his  letter  dted  in  Ann.  Phil,  xi^.  31,  1819. 

The  mineral  looks  usually  like  drops  or  coatings  of  gam,  also  at  times  somewhat  like  chalcedony 
or  allophane.  It  differs  from  globular  pyromorphite  or  blende  in  not  being  fibrous  within.  The 
hUchoockite  occurs  in  botryoidal  crusts  and  thin  coatings,  white,  bluish,  yellowish,  or  greenish, 
allophane-like,  sometimes  concentric  in  structure;  Shepard  gives  H.=2'i6~S,  and  says  tliat  it 
loses  2d  p.  c.  on  ignition. 

067.  CALCTOFEBBITE.    Calcoferrit  J.  R,  Blum,  Jahrb.  Min.  1868,  287. 

Monoclinio  ?  Foliated  massire.  Cleayage  :  very  perfect,  or  foliated,  in  one  direction ;  traces  in 
another  at  right  angles  to  the  perfect  one ;  also  in  another  oblique  to  the  same.    In  nodules. 

H.=:2*6.  G.=2'623— 2*629,  Beissig.  Lustre  of  deayage-face  pearly.  Color  sulpbtsr-yeUow, 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur-yellow.  Thin  lan^s  transln- 
oent    Brittle.  mm 

Analysis  by  Beissig  (I  c.),  giying  nearly  4F,  SS,  6ft,  19fi;  2ft'r+2SF-t-Sfi"-hl6£[: 

P8401     1^0  24-84    £12*90    Ag  2'66    Ca  14*81    !&  20*66=99-27. 

B.B.  fbses  easily  to  a  shining  blade  magnetic  globule.    Easily  decomposed  by  muriatic  acid. 
In  nodules  in  a  bed  of  day  at  Battenberg  in  Bhenish  Bayaria.    The  exterior  of  the  nodules  is 
yellowish-  or  reddish-brown  impure  caldoferrite. 

658.  PH AR  M AOOSIDIHUTIJ.  ?Fer  min^ralia^  par  I'adde  arsenique  Prouat,  Ann.  Ohem., 
i.  196,  1790;  Arsonicated  Iron  Ore  Kinoanj  iL  189,  1796.  Oliyenerz,  Arseniksaures  Eisen  ui 
Wiirfehi  kryst.  (fr.  Carharrack)  Klapr,,  Schrift  Ges.  nat  Fr.  Berl,  1,  161,  1786,  Beitr.,  m.  194^ 
1802 ;  Wurfelerz,  yar  of  OUyenerz,  Lens,  it  18,  161,  1794.  Wiirfelerz  Karsien,  Tab.,  66,  180& 
Cube  Ore.    Pharmakosiderit  Hausm^  Handb.,  106fi,  1813. 

Isometric ;  tetrahedral.  Observed  planes :  0,  1,  2,  /;  f.  1,  29,  etc. 
Crystals  modified  cubes  and  tetrahedrons.  Cleavage:  cubic;  imperfect. 
0  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  29); 
planes  often  curved.    Earelr  granular. 

II.=2'5.  G.=2'9— 3.  Lustre  adamantine  to  greasy,  not  very  distinct. 
Color  olive-green,  passing  into  yellowish-brown,  bordering  sometimes  upon 
hyacinth-red  and  blackish-brown ;  also  passing  into  m*a8s-green,  emerald- 
green,  and  honey-yellow.  Streak  green — ^brown,  yellow,  pale.  Subtrans- 
parenfr^ubtranslucent.    Kather  sectile.    Pyroelectric. 

Oompg^,  ratio  for  fi,  2b,  ^=4  :  6  :  6 ;  whence  3  Pels+Fe£['+12  A,  with  one-eleventli 
of  the  As  rephced  by  P= Arsenic  acid  89*8,  phosphoric  acid  2*6,  sesquiozyd  of  Iron  40-6,  water 
17*1=100.    Analysis :  Berzelius  (Ak.  H.  Stockh.,  364,  1824) : 

Is  P  9e  Cu  £[ 

40*20        2*53        39-20        0*66        18*61,  gangue  1*76=102*96. 

Pyr.,  etc. — Same  as  for  scorodite. 

ObB.~Formerly  obtained  at  the  mhies  of  Wheal  Gorland,  Wheal  Unity,  and  Oarharrack,  in 
Cornwall,  ooatiog  cavities  in  quarts,  with  ores  of  copper ;  now  found  in  quarts  at  Bnrdle  Gill  to 
Cumberland,  in  small  brilliant  crystals ;  in  minute  tetnuiedral  crystals  at  Wheal  Jane ;  also  io 
A.ustralia;  at  St  Leonard  in  France;  and  at  Schneeberg  and  Schwarsenberg  in  SazoDy. 

Named  from  ^d^ptun,  poison  (in  allusion  to  the  arsonic  present),  and  vt^hift,  iron.  Wvffi^ 
of  the  Germans  means  cube^re. 


HTDB0U6  PHOSPHATES  AND  ARSENATES. 


679 


Proast  first  annoimoed  the  ezistenoe  of  an  arsenate  of  iron,  ttom  greeniah-white  ooncretionaiy 
ipeooiena  Ibnnd  in  Spain ;  bat  from  hia  meagre  deacription  Ita  identity  with  thia  spedea  oannot 
hn  made  certain. 

AlL^Haa  been  obaerved  altered  to  pailomelane,  Umonite  ^e*^,  red  iron  ore  (9e). 

669.  OIBROUTB.    Kirrolith  0.  W.  EUmstraind^  Priv.  contrib.,  dated  Dea  9,  1867. 

Compact,  without  a  trace  of  cleavage.  » 

H.=5— 6.     G.=3-08.    Color  pale  yellow. 

Oomp^--0.  ratio  for  &,  fi,  1^,  lS[=S  :  2  :  6 :  1.  Formula^  Sl*P+2Ca*l^+3£[,  Blomatrand^a 
Phoaphoric  add  41*t,  alnmina  20*1,  lime  32-9,  water  6*3=100.    Analjaia :  Blomatrand  (L  a) : 


p 

21 

t^ 

ftn 

^b 

Ag 

Ca 

tL 

(1)4117 

20-64 

091 

2*24 

Oil 

0*21 

29-37 

6-06s=99*61, 

after  remoral  of  4*60  not  diaaolyed  in  the  add  solution,  of  whidi  8*17  waa  dlica. 

P3rr.i  •to^—B.B.  Aisea  yery  easily  to  a  white  enamel  With  soda  a  manganeae  reaotloD.  Deooift 
posed  on  digestion  in  fine  powder  in  mnriatio  add. 

Oba, — Ofxara  at  the  iron  mine  of  Weatana,  in  Scania^  Sweden. 

Kamed  from  ki^^  pale  ydlow, 

660.  OHZLDRZINZTB.    Levy,  Brande*8  J.,  zrl  274, 1828. 

Orthorhombic.  /A  7=111^  64',  0  A  1-1=136^  26';  a  :  J  :  c=0-9612  : 
1  :  1*4798.  Observed  planes  as  in  the  annexed  fignres,  with  also  |-|. 
O  A  24=127°  63',  O  A  1=131°  4',  0  A  f =142°  35',  0  A  ^=90°,  1  A  1, 
mac.,  130°  4',  brach.,  or  over  2-i,  102°  4l^  bas.,  97°  62',  2-5  A  2-i,  ov.  0,= 
75°  46',  B.  ife  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-i,  with  i-t  smalL  Cleavage :  i-i, 
impenect. 


484 


486 


H.=4-5— 5.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre^  vitreons, 
inclining  to  resinons.  Color  yellowish-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
uneven. 

Oomp.— 0.  ratio  for  4,  S,  P,  fi=4  : 3:7:7;  or  leaa  nearlj  4 :  8 :  7| :  7i,  Rammelsherg. 
who  writes  the  formula  2  "k*  r+£l*P+15fi=Phosphoric  add  28*9,  alnmina  14*0,  protoxyd  of 
iron  29*3,  protoxyd  of  manganese  9*6,  water  18*8=100.  Perhaps  (^  ft*+t  ^)'P*-Hl6  fi.  But 
a  new  analjrsia  ia  needed.    Analysis :  Bammelaberg  (Pogg.,  Izzxt.  485) : 

!^  28-92    Si  14-44    j^e  80*68    l^n  9  07    %  0*14    d  16*98=100*23  Bamm. 

Pyr.,  etc. — In  the  dosed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramifications,  and 
ftises  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
blade  and  becomes  magnetia  With  soda  gives  a  reaction  for  manganese.  With  borax  and  salt 
of  ptiosphonis  reacts  for  iron  and  manganese.    Soluble  in  muriatic  add. 

Obs. — Occurs  in  crystals  and  crystalline  coats,  on  spathic  iron,  pyrite,  or  quartz,  and  sometlmei 
with  apatite,  near  Tayistoclc,  and  at  the  George  and  Charlotte  mine,  and  also  at  Wheal  Crebor,  io 
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Deronshire ;  on  slate  at  Orinnifl  mine  in  Cornwall  Crystalfl  1  in.  long  have  been  o'lseiTed.  The| 
look  a  little  like  siderite,  but  are  more  lustrous  and  of  greater  bardness. 

In  tJ.  States,  at  Hebron,  Me.,  in  minute  hair-brown  prismatic  dystals,  with  ambljgoniie  (t  4S5 
by  Oooke,  and  an  octahedral  form,  Am.  J.  Sci^  II.  zzzri.  258). 

If  the  dome  2-{  be  made  the  flindamental  vertical  prism,  then  I A  7=104°  14',  1-i  A  1-i,  top,s 
T3'',  14  A  1-1,  ib.,=87°  14' ;  the  deavage macrodiagonal ;  a:b: e=l'35U  :  1  : 1-2858. 

Named  after  Mr.  GhQdren. 

561.  ATTACOUTE.    AttakoUth  0,  W.  EUmsbraind,  Prir.  oontrib.,  dated  Dea  9,  1867. 

Massive,  indistinctl7  crTStalline. 
H.=5.    G.=S'09.    Color  pale  red. 

OoMP.— 0.  ratio  for  ft,  S,  P,  1^  after  separating  ^60  Si  as  free  Bilica=6  :  15  :  20  :  6.  Tb  < 
uncertainty  as  to  whether  the  silica  is  free  or  combined  renders  the  composition  and  fonnuft« 
doubtful.    Analysis :  0.  W.  Blomstrand  (L  a) : 

P  &  9e         Mn        %  Oa  JTa  ^ 

(})  3606        29-76        3*98        8*02        033         1319        0*46        6-90=98'68. 

Ptb.,  etc. — ^B.B.  fuses  easily,  and,  when  more  heated,  with  intumescence,  to  a  brownish-jelkr^ 
glass.    With  soda  a  strong  manganese  reaction.    Very  incompletely  decomposed  by  acids. 
Ob& — From  the  iron  mine  of  Westana^  in  Scania,  Sweden. 
Named  frt>m  dmusii^  aoimon^  alluding  to  the  color. 

662.  AnaBUm.    Augellth  0,  W.  BloTnOrandt  Prir.  oontrib.,  dated  Dea  9,  1867. 

Massive.  Cleavage :  distinct  in  three  directions,  and  generally  easily 
obtained. 

Gr.=2-77.  Lustre  of  cleavage  surface  strongly  pearly.  Colorless,  but 
generally  pale  red. 

Oomp.— £l*  P+8  firrPhosphoric  add  85*8,  alumina  51*8,  water  13*4=100.  Analysis:  GL 
W.  Blomstrand  (L  c) : 


f 

£1 

9e 

Sn 

Ca 

fl 

(})  85-61 

48-80 

0-75 

0-81 

109 

13-04=99-60. 

The  mineral  is  often  ultimately  mixed  with  silica,  and  not  easQy  separated  from  it. 
Pyr.,  etc. — ^Yields  much  water  in  the  glass  tube.    B.B.  inAisible.    Scarcely  affected  by  acids. 
Obs.—Oooura  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  aiyfi,  lustre, 

663.  TURQUOia  ?Oa]lais,  ?Callaina,  P/w.,  zzzyil  56,  33.  Kruaegi  Per».  Turquea,  Tur- 
quois  pt,  of  the  16th  century  and  later  (Turques,  Fabyan's  Ohronide).  Turkis  pt.  Cferm^  Tnr- 
chesa/to^  Turquoise  IV.  Turquoise  J.  B.  Tavemier.Yoy.  en  Turquie,  en  Persie,  etc.,  Paris,  I67a 
Turchine  30OOOA1;  Kuseo  di  Fisica,  eta,  278,  1697.  Orientalischer  Tdrkis  Demetrius  Agaphi. 
H  Nord.  Beytr.,  r.  261,  FcUlas,  ib.,  266.  Turquois  orientale,  Oalaite,  Agaphite,  Johnite,  G, 
lUcheff  M^m.  Soa  Imp.  N.  Moscou,  i.  1806 ;  also  his  Onomasticon  Min.  Mus.  Imp.  Kosoou, 
1811,  and  Essai  sur  la  Turquoise,  Moscou,  1816,  of  which  Abstr.  in  Ann.  PhiL,  ziv.  406,  1819, 
JoTm^  Mem.  See  Imp.  N.  Moscou,  1. 1806,  Schw.  J.,  ill.  93,  1807  (with  analyses  and  assertion 

.  that  it  is  no  OdarUolUe).  Hydrargillite  pt  ffausm,^  Handb.,  444,  1813.  Turquoise  de  yieOli 
roche  (in  distinction  from  Odontolite,  or  T.  de  nouyelle  roche,  called  also  Occidental  Turquoif  > 
Eallait,  Ealait^  Germ. 

Reniform,  stalactitic  or  incrusting.     Cleavage  none. 

B[.=6.  Gr.=2-6— 2*83;  2-621,  Hermann.  Lnstre  somewhat  waxy, 
feeble.  Color  sky-blue,  bluish-green  to  apple-green.  Streak  white  or  green 
ish.    Feebly  subtranslncent — opaque.    Fracture  small  conchoidal. 
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Oomp.— 0.  ratio  fir.  anaL  1  and  8,  for  £1, 1^,  fi=6  :  5  :  6 ;  whenoe  Sl*P+5  d=FhoBpl.oric  ad4 
12*8,  alumina  46*9,  water  20*6=100.  Analysea:  1,  John  (Ann.  d.  M.,  II.  iii.  231) ;  2,  Zellner  (Isia, 
1834,  687);  8,  Hermann  (J.  pr.  Ch.,  zxziiL  282);  4,  Church  (Gh.  News,  x.  290): 

P         3tl         fl        Cu 

t  Silesia  80-90    44*50     1900    S'lS      te  l-80=99-95  John. 

2.  "  38-90    64-60      1*00     1-50     Fe  2-8=98-70  Zellner. 

3.  Slue  Orimial         2784    47-46     18*18    202      "    110,  »n  0*50,  Ca"P  3-41=100  H. 

4.  NichabouJS  Persia  32-86    40*19    19*34    6*27      f^e  2-21,  lln  0*36 =100*23*0.;  a. =2*7 6. 

*  After  snbtnctiiig  0*74  B!  O*  and  0-49  hygrosoopie  water. 

The  green  oriental  turquois  afiforded  Hermann  only  6*64  p.  a  of  phosphoric  add,  and  is  eyldentlj 
a  mechanical  mixture,  containing  but  Httle  turquois.  Specie  gravity  of  the  last  2*621.  John  in 
his  early  analysis  did  not  detect  the  phosphoric  add ;  he  obtained  ^  73*0,  On  4*6, 9e  4*0,  ^  (of 
loss)  18=99-6. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates,  yields  water,  and  turns  brown  or  black.  B.B.  in 
the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  ftise ;  colors  the  flame 
green ;  moistened  with  muriatic  add  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi^ 
um  test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).    Soluble  in  muriatic  add. 

Obs. — Occurs  in  clay  slate,  in  a  mountainous  district  in  Persia,  not  far  from  Nichabour.  Ac 
cording  to  A^phi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only  in  veins, 
which  traverse  the  mountain  in  all  directions.  Fischer,  in  1 816,  named  the  different  varieties 
Oalaite,  Agaphite  (or  conchoidal  T.),  and  Johnite  (or  quartzy  T.).  Pieces  of  the  size  of  a  hazel- 
nut are  considered  very  large.  An  impure  variety  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony; 
near  the  well  of  Nasaiph  between  Suez  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellowish- 
to  bluish-green  stone  (which  he  identifies  with  the  chcUchihuill  of  the  Mexicans)  from  the  mountaina 
Los  Cerillas,  20  m.  aE.  of  Santa  F6;  H.=  6;  6. =2*426— 2*661  (Am.  J.  ScL,  II.  xxv.  227).  A 
pale  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to 
retain  for  his  own  use  all  the  larger  and  finely  tinted  spcdmens. 

The  CaUais  of  Pliny  is  generaUy  regarded  as  turquois,  and  probably  rightly  so.  But  all  he  says 
of  it  is,  "Gallais  sapphirum  imitatur,  candidior  et  litoroso  mari  similis,"  resembling  sapphire  (that 
is,  lapis-^uU)  in  color,  but  paler,  and  like  the  sea  toward  the  shore ;  indicating  a  greenish-blue 
tint  and  degree  of  opadty  corresponding  well  enough  with  much  turquois. 

The  CaMina  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  species,  and 
with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to^ 
him,  amid  inaccessible  rocks  in  the  countries  that  lie  at  tlie  back  of  India,  near  Mt  Caucasus,  eta 
He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
which  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Garmania  (a  district  of  Persia)  as  pf  better  quality  and  dearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turquois. 
He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  the 
contrast  peculiarly  befitting  it. 

Pliny  also  speaks  of  another  stone  called  ChUaiea  (xxxviL  66^  and  says  of  it:  "  Callaicam  vocant 
e  turbido  oallalno;  fenint  pluris  conjunctis  semper  inveniri; "  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  '*  Augdis  (xxxvii.  54) 
multis  non  alia  videtur  quam  callaina,"  by  many  is  thought  to  be  nothing  but  callaina.  (See 
Airther  Callainitb,  p.  672). 

The  Persian  smaragdus^  or  emerald,  alluded  to  by  Pliny  (xxxvii.  18,  dting  ^m  Democritns),  ai 
"without  transparencry,  agreeable  and  uniform  in  color,  satisfying  the  vision  without  allowing  it 
to  penetrate  it»"  may  have  been  turquois;  yet,  as  with  most  of  Pliny's  descriptions  (owing  to  his 
mixing  different  things  of  similar  aspect^  when  all  the  other  characters  given  are  weighed  they 
leave  doubt 

It  is  probable  that  the  t^urquois — oriental  and  ooddental— was  as  commonly  used  in  Peraia  as 
a  gem  m  an'nent  times  as  now.  The  name  ttirqtuns  is  French  in  form,  and  means  Turkish^  a 
Turkish  gem^  the  gem  having  come  into  Europe  through  Turkey. 

Moat  of  the  turquois  (not  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  present, 
and  that  described  in  the  early  works  on  minerals,  was  bone-iwquois  (called  also  odontoiUe^  tron 
Movif  tooih\  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  turquois,  when  decomposed  by  muriatie 
add,  gpives  a  fliie  blue  color  with  Ammoniii.  whidi  is  not  true  of  the  odontolite. 
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664.  PBOAMXTB.    Peganit  BreUk^  Sdiw.  J.,  Ix.  308, 18S0. 

Orthorhoinbic.  In  rhombic  prifimB,  with  the  acute  lateral  edge  tnmeated ; 
angle  of  the  prism  about  127*  and  63^  Cleavage:  baaal,  and  brachydi- 
agonal,  imperfect. 

H.=3— 3-5.  G.=2*492— 2-601.  Lustre  greasy  to  vitreous.  Color  deep 
^reen,  greenish-graj,  gi'eenish-white.    Streak  white. 

Oomp^3Scl*1^+6  d,  Hermann, =Fho8phorio  add  81*1,  alumina  45%  water  SS'Y^IOO.  Ana^jsia 
1^  Hermann  (J.  pr.  Oh^  zzxiiL  28*7) : 

P  80-49       £144*49        £[22*82        On,  9e,  gangne  2*20=100  Hormann. 

Pjrr.,  eto. — In  tbe  dosed  tube  yielda  water,  and  asaumes  a  yiolet  or  rose  color.  B3.  craGka 
open,  beoomea  yfolet,  but  does  nol  Aise.  Grives  but  a  faint  oopper  reaction,  but  in  other  reapeota 
like  turquois.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Oba. — Occurs  in  crusts,  consisting  of  small  prismatic  cfystals,  at  Striegia,  near  Freiberg^ 
Saxonj. 

Erdmann  analyzed  a  Striegia  mineral  (Striegisan  of  Breithaupt)  with  a  yexy  different  result,  aa 
aeen  ih>m  the  analyses  under  Waysllite,  to  which  spedea  the  specimens  evidently  pertain. 
PeganUe  has  tiU  recently  been  placed  under  wavellite. 

Named  ftom  ar/ryaMi^,  am  Aerd,  in  allusion  to  the  color. 

666.  nSOHIIRmL    Schiickiiirwshi.  ffermann,  J.  pr.  Ch.,  xxxiil  286,  1844. 

Orthorhombic,  Kokscharof.  /A  7=118^  32';  a:h:  c=x  :  1  : 1-189. 
/A  i-S,  bevelling  plane, =160^  48',  i-i  A  i-fi=99°  52^'  and  80^  7f ,  iri  M4 
=139^  56'.    Mostly  in  small  six-sided  prisms.    Also  crystidline,  massive. 

H.=5.  G.=2'46.  Lustre  vitreous.  Color  grass-green  to  olive-green, 
and  verdigris-green.    Translucent. 

Oomp.— Si*  ]^+ 8  &= Alumina  41*8,  phosphoric  add  28-9,  water  29-8=100.  Analyaia: 
Hermann  (L  a) : 

1^29-08        2^38*47        9e  and  Sn  1*20        CuO-80        £[  27  50=:  100. 

Pyr.,  eto.— B.B.  becomes  white,  and  douded;  yidda  much  water,  but  no  fluorina  Soluble 
in  sulphuric  add. 

Oba. — ^From  Kisdme  Tagilak,  where  It  occurs  m  yeina  in  a  ferruginous  sandatone  and  o^y 
alate. 

665A.  VARisomi  Breiih,  (J.  pr.  Ch.,  x.  506, 1837).  Oontaina  the  same  ingredienta  as  the  above, 
but  is  not  yet  accurately  analyEed.  Beniform;  apple-green;  with  white  shining  streak,  weak 
greasy  lustre,  and  translucent  Yields  water  in  a  matrass.  B.B.  in  the  forceps  inibsible,  but 
becomes  white ;  in  the  outer  flame,  colors  the  flame  deep  bluish-green ;  with  borax  and  aalt  of 
phosphorus  forms  a  pale  yellowish-green  glaas;  with  soda  fhses  with  efTerresoence,  but  hnper- 
fectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  silioeoua  slate  at  Keaabaoh  in 
Saxon  Voigtland.    Named  fiom  Yariada  (Yoigtland). 

666.  TAVZSTOOXnUI.    Hydrated  Galdum-aluminio  Phosphate  (f)  A.  K  Cftiirvlh,  J.  Oh.  Soo^ 

n.  iiL  263,  1865.    Tayistoddte  Lama. 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregular  stel- 
late groups,  constituting  a  white  pearly  powder. 
Lustre  pearly.    Color  white.     Transparent  to  translucent.    Fragile. 

OoBip.^0.  ratio  for  ft+S,  P,  £[=6  :  5  :  8;  whence  (iCa*+iSl)'^+8d=:Fhoaphoric  acU 
10-41,  alumina  22*06,  lime  35*97,  water  11*56=100.    Analyses:  Ohurdi  (L  a): 


HTDB0U8  PHOSPHATES  AND  AB8ENATES. 

1^  XI  Ca  fi 

80-86        23*40       3627        12*00=  101*08  Ghurch. 


688 


Pyr.,  eta — ^B.B.  "  inoandesoes  **  ftnd  becomes  opaque.  With  nitrate  of  cobalt  girea  a  blue  color. 
Oolorleas  bead  with  borax.    Difflcoltlj  soluble  In  aoids. 

Oba.— Occurs  at  Tavistock,  De^nshire,  In  cavities  in  quartz  oTstals,  with  pjrite,  chaioopj- 
rite,  and  childrenite. 

667.  OHBNBVDOTII.    Qhenevixlte  Adam,  F.  JPiaani,  a  R.,  IxiL  690,  1866. 

Massive — compact. 

H.=4'5.    G.=3'93 }    Lustre  vitreous.    Color  dark  greep     Streak  vel- 
lowish-green. 

Ooiiip.~0.  ratio  for  &+fi^  2j^=6  :  6  :  8  neariy,  with  0.  ratio  of  9e^  Ou=7i  :  6^.  Formula 
^e,Cn^'Aa+8fi;  or  perhaps  l^eAs+sCufi;  As  :  r=9  : 1.  Analyses:  1,  Ghenevix  (L  c); 
2,  FisaniG.a): 


Is 

P 

9e 

On 

Oa 

fi 

1.  OomwaU 

88*5 

27*6 

22-6 

— — 

12,  sand  3=98*6  Ghenevix. 

2.        " 

82*20 

2*30 

26*10 

81*70 

0*34 

8*66=100*80  PisanL 

Plsani  refers  here  the  analysis  by  Chenevix.    10*3  p.  &  of  sand  are  removed  from  anal.  2. 

Pyr.  eto<— In  the  dosed  tube  decrepitates  and  yields  water ;  becomes  brown  after  calcina- 
tion. 0.B.  on  charcoal  fUses  easily,  giving  out  arsenical  fhmes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.    Easily  soluble  in  the  adds. 

Obs.— From  GomwaU,  involved  in  a  quarts  rock  m  small  compact  masses,  from  which  gangue 
it  is  difficult  to  separate  It  entirely. 

668.  DUFRBNirB.  Strahlstehi  (var.)  Jordan^  liin.,  eta,  Beisebem.,  243,  1803.  Griineiseu" 
atein  (strahlichter)  UUmann^  Syst.  Tab.  Uebers.,  162,  819,  1814.  Ghalkosiderit  UUmann,  ib., 
823.  Fasriche  Grun-Eisenerde  W,  Dufrenite  BnmfffLj  TabL,  20,  1838.  Green  Iron  Ore. 
Kraurit  BreUh.,  Handb.,  162,  1841. 

Delvauxene  Dumonii  L'Institut,  121,  1839,  JklvauJSf  BnU.  Ao.  Brux^  147,  1838.    Ddvauxit 
Eaud^  Handb.,  612,  1845. 

Orthorhombic.  /A  /  about  123**.  Cleavage :  brachydiagonal.  Also 
massive,  in  nodules ;  radiated  fibrous,  with  a  dnisj  surface. 

H.=3*5— 4.  G.=8-2— 3-4;  3227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
brown.    Streak  siskin-green.    Subtranslucent. 

Oomp.,  Var.— 9e*P+8d=Phosphoric  add  27'5,  sesquioxyd  of  iron  62-0,  water  10*5=100 
Fe,  Mf  P  +  3^  £[,  Pisani.    Schnabd's  analysis  makes  part  of  the  iron  protoxyd. 

Analyses:  1,  VauqueUn  (Ann.  Ch.  Pharm.,  xxx.  202);  2,  Karsten  (Arch.  f.  Bergb.  u.  Hutt,  xv. 
248);  8,  Sdmabel  (Bamm.  Min.  Oh.,  329);  4,  Pisani  (0.  B.,  liiL  1020);  6,  Kurlbaum  (Am.  J.  8d^ 
n.  xxiil  423);  6,  7,  Dumont  (L'Institut,  Na  276);  8,  Delvaux  (Bull  Acad.  Bnuc,  1838,  147);  9, 
10,  Diesterweg  (B.  H.  Ztg.,  xxii  257): 


P 

21 

f^e 

Sn 

»e 

a 

1.  Haute  Yienne 

27-86 

^m^ 

56-20 

6-76 

... 

9-29—100  VauqueUn. 

2.  Siegen,         darkgnm 

27*72 

«— 

63-46 

_ 

-^ 

8-56=99  73  Earsten. 

8.       "                    " 

28*39 

— . 

53*66 

— . 

9*97 

8-97=100-99  SchnabeL 

4.  Morbehan,           " 

28*68 

4-50 

64^ 

... 

--. 

12-40=99-83  Pisani. 

5.  Allentown,  N.  J.  ** 

82-61 

_ 

53-74 

..... 

8-77 

10-49,  Si  0-72=100*95  Ku-.4t 

6.  JklvatUBiiB 

16-04 

34-20 

.1.- 

...I. 

49-76=100  Dumont 

7.          " 

16*67 

— 

36*62 

_ 

.... 

48-81=100  Dumont 

8.          ♦• 

18-20 

40-44 

•.— 

.— . 

41 13=99*77  Delvaux. 

9.  Siegen,  dark  ftreen 

27*71 

62*02 

0*25 

10  90=100-88  Diesterweg. 

la        '*     red 

25*20 

— 

59*14 

2-88 

— 

18*98=100-65  Diesterweg. 

581  OXYGEN  OOMPOUNDS. 

Churdi  (Oh.  News,  x.  167)  shows  that  dafranite  contains  10*65  p.  c.  of  water,  corresponding  U 
tlie  above  formula;  it. loses  no  water  at  luO°  0.  He  observes  also  that  the  mineral  is  usimllj 
so  mixed  with  hematite  that  it  is  difficult  to  separate  it  for  analysis. 

Ohurch  also  demonstrates  (L  c,  145)  that  the  ddva/uxUe  of  Liege  is  only  a  loei  dufrenite.  It  lost 
in  his  trial  20*33  p.  a  over  sulphuric  add,  and  nearly  6  p.  a  more  on  heating  to  100°  0. ;  the  total 
percentage  of  water  huving  been  found  to  be  37*23,  whence  the  essential  water  is  only  10-11 
p.  c,  as  in  dufirenite.  He  detected  a  trace  of  lime.  The  color  of  delvauxite  given  is  yellowiah- 
brown  to  brownish-black  or  reddish,  or  that  of  altered  dufrenite;  and  G.=1'85.  An  aUered 
dufrenite  gave  Diesterweg  Q.  c.)  P  6-26,  ¥e  80*03,  ^  14*08= 100*34. 

Tyr^  etc. — Same  as  for  vivianite,  but  less  water  is  given  out  in  the  closed  tube.  B.B.  ftises 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar,  Dept  of  Haute  Vienne,  and  at  Hirschberg  in  Westphalia  (the  locali- 
ties of  the  specimens,  according  to  Dufr^noy,  originally  named  dufrenite);  at  Rocheforten-Tene, 
Morbihan,  fiance;  Eisenfeld  near  Siegen.  Also  at  Allentown,  N.  J.,  as  a  fibrous  leek-green 
coating,  sometimes  half  an  inch  thick,  in  the  Green  Sand  formation ;  it  changes  to  brown  in  alter- 
ing to  limonite. 

The  delvauxene  is  fh)m  Besnau,  near  Yis^  in  Belgiunt 

Named  after  the  French  mineralogist  Dufk^noy. 

.  Globosite.  This  name  is  given  by  Breithaupt  (B.  H.  Ztg.,  xziv.  82),  1865)  to  a  mineral  occur- 
ring at  the  Anne  Hilfe  mine  near  Hirschberg,  in  small  globular  concretions.  H.=5— 6*5.  G.=: 
2*826—2*827.  Lustre  greasy  to  adamantine.  Color  wax-yellow  to  yellowish-gray.  Streak  white. 
Brittle.  Analysis  on  a  smaU  quantity  of  ihe  mineral  afforded  Fritzsche  (1.  c.)  P  28*89,  Ss  ir.,  §i 
0*24,  Fe  40*8«,  Cu  0*48,  Ug  2*40,  Oa  2*40,  fl  and  P  23*94=100*06.  B.R  in  tube  yields  water; 
by  stronger  heat  gives  the  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  I^lowly  soluble  in  muriatic  acid.  It 
occurs  as  above  with  massive  and  pulverulent  limonite ;  also  in  tiie  cobalt  mine  of  Schneeberg 
in  Saxony,  with  quartz  and  hy})ochlorite. 

669.  OAOOXSNITB.    Kakoxen  J.  jS^funann,  Vortr.  Bdhm.  Ges.,  Prag,  1826.    Cacoxene 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yellow  color. 
H.=3— 4.     G.=3'38.    Becomes  brown  on  exposure. 

Oomp.— Supposed  to  be  an  iron-wavellite.  0.  ratio,  fr.  anaL  3,  4,  for  fi,  P,  fl=6  :  6 :  12, 
whence  ¥e*P+\2  £[,  fVom  Richardson's  analysis.  Analysis  6  corresponds  to  Pe'  P*+20  £L 
Analyses:  1,  Steinmann  (Leonh.  Orykt,  750);  2,  Holger  (Baumg.  ZS.,  viii.  129);  3,  Richardson 
(Thomson's  liin.,  I  476);  4,  6,  v.  Hauer  (Jahrb.  G.  Reichs.  1864,  67): 


f 

fPe 

Si      Ca       Si 

fi[,y 

1. 

Zbirow 

17-86 

36*82 

lU-Ol     0-16    8-90 

25-95=99-19  Steinmann. 

2. 

li 

9-20 

86«83 

11*29     3-30 

18-98,  Mg  7*68,  Za  1*23,  §  11'29  H. 

3. 

It 

20*6 

43-1 

1-1       2*1 

30*2,  ilg  0*9=97  9  Richardson. 

4. 

"  fibrous  yw. 

19*68 

47*64 

32-78=100  Hauer. 

6. 

''    glotmUw 

26*71 

41-46 



32*83=100  Hauer. 

The  alumina  of  the  earlier  analyses  was  from  Impurities. 

Pyr.,  etc. — Yields  water,  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shining  slag, 
and  colors  the  outer  flame  bluish-green.    Reactions  for  iron.    Soluble  in  muriatic  acid. 

Obs. — Occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  earthy  limonite 
Stated  by  Zepharovich  to  be  sometimes  derived  from  the  alteration  of  ba^andUe. 

670.  ARSBNIOSIDBRrni.    Arseniosiderite  Dufr^  Ann.  d.  M.,  IT.  it  848,  1842.    Arsenv 

krokit,  Arsenocrocitea,  Glocker,  Syn.,  226,  1847. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite ;  the  fibres  large  and  easily  separable  oetween  the 
fingers. 

H.=l—2.  G.=3-520,  Dufr.;  3-88,  Kamm.  Lustre  silkv.  Powdei 
yellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ocnre.  Wher 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 


9e 

»n 

Oa 

& 

fi 

41-31 
40-00 
38-81 

1-29 
tr. 

8-43 
12-18 
12-08 

0-76 

8-T6,  Si 404=98-84  DufWnoj. 
8*66=100  Rainmelfiberg. 
8-68,  Si  3-57=100  Bamm. 

HTDB0U8  PHOSPHATES  AND  AB8ENATE8.  58& 

Oomp.— 1b*,  9e*,  Ca',  fi**,  or  0A*l8+4  9e'2fl+15d=Ar86mcacid  87-9,  sesquioi^d  of  iron 
42*1,  lime  11-1,  water  8*9=100.  Aoalyaes:  1,  Dufr^oj  (Ann.  d.  K.,  IV.  iL  343,  182);  2,  8, 
lUmmelsberg  (2d  SoppL,  20,  Pogg.,  IzvliL  608) : 

la 

1.  34*26 

2.  [39-16] 

3.  [37*36] 

Acoording  to  Fonmet,  arseniosiderite  is  essentially^  cacoxene  with  the  phosphorio  acid  replaced 
Yj  arsenic  add,  and  having  the  corresponding  formula  Pq*  18*+ 18  ^;  but  this  exceeds  the 
proportion  of  water  hy  nearly  one-hal^  and  does  not  take  into  account  the  lime. 

l^yr^  etc. — Like  soorodite. 

Obs. — Occurs  in  a  manganese  bed  at  Bomandche,  Department  of  Saone-et-Loire,  France. 

Named  fh>m  a/rsenic  and  ffUnooi,  iron.  Changed  to  anenoGroeUe  (fl*.  xpdcii,  Jibre)  by  Glocker 
because  of  a  preTioua  use  of  arsenosiderite  (see  p.  76). 

671.  BVANBITB.    2>.  .Fbrbss,  PhiL  Hag.,  lY.  xxriii.  841,  1864. 

Massive ;  reniform  or  botryoidal. 

II.=3'5— 4.  Gr.=l'939.  Lustre  vitreous  or  resinous;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.     Fracture  subconchoidal. 

Oomp.— 0.  ratio  for  fi,  1^,  1^=9  :  5  :  18,  whence  ibl*  P+Sl  ^+15  £[,  Dana,=Phosphoric 
add  18*4,  alumina  39*7,  water  41*9=100.    Analysis :  Forbes  (L  a) : 

P  XI  fl 

(})  19-06  39*31  39-95,  insoL  1-41=99*72  Forbes. 


r.,  etc. — ^B.B  in  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
fusible. Moistened  with  sulphuric  add  colors  the  flame  green.  On  dmrooal  with  cobalt  solution 
gives  intense  bhie.  With  fluxes  trace  of  iron.  Soluble  in  sulphuric,  nitric,  and  muriatic  adds. 
Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 

Brought  in  1855  from  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
named.    It  was  labelled  allophane. 

672.  TORBERNITB.  Mica  viridis  cxyst  (fr.  Joh.)  v.  Bom^  Idthoph.,  l  42,  1772.  Griiner 
Qlimmer  (fir.  Saxony)  TTem.,  Ueb.  Gronst,  217,  1780;  Torberit  Warn,  (earliest  name);  KairsL^ 
Ueb.  Wem.  Yerbess.,  43, 1793  pater  spelt  Torhemii,  as  in  Ludwig's  Wem.,  L  808, 1803) ;  Ohalko- 
lith  [put  near  Chlorite]  TFim.,  Bergm.  J.,  376,  1789 ;  Urankalk  durch  Kupfer  gefarbt,  Uranites 
spathosus  pt,  Klapr^  Schrift  Ges.  N.  BerL,  ix.  273, 1789;  Bcitr.,  ii.  217,  1797.  Uranglimmer 
Wem.,  1800,  Ludwig,  L  66,  1808.  Urane  oxyd^  H.^  Tr.,  1801.  Uranite  AUdn,  Min.,  1814. 
Uran-Mlca  Jameton^  Syst,  1820.  Uranphyllit  BreUh.^  Char.,  1820.  Phosphate  of  Uranium 
containing  Phos.  Copper  K  PhiUipa^  Ann.  PhiL,  II.  v.  57,  1828.  Phosphate  of  Uranium  and 
Copper  JBers.,  Jahresb.,  1823.  Kupfer-Uranit  Gtfm,  Copper-Uranita  Torberite  R  Jb  M^bVl^ 
1862.     Ouprouranit  Anst^  B.  H.  Ztg.,  xxiv.  802,  1865. 


Tetragonal.  0  A  l-irrlS*"*  8';  a=l'03069.  Observed  planes:  0\ 
prism,  i-t;  octahedral,  4,  f,  12,  2-1.  Forms  square  tables,  with  often  re- 
placed edges ;  rarely  snboctahedral.  430 


0  A  2=108°  66'  1  A  1,  ba8al,=lll*»  6' 

0  A  1=124  27  2  A  2,  baBal,=142  8 

O  A  1=135  49  2  A  2,  pyr.,=96  3 

0  A  1=138  50  f  A  I,  baflal,=88  21i 

0  A  2-i=115  63  2-i  A  2-i,  ba8al,=128  15  OomwaiL 

Gleavage  :  basal  highly  perfect,  micaceous.    Unknown  massiv($  o];pearthj 


P 

» 

Ca 

1.  Oornwan 

160 

60-0 

9-0 

2.        " 

16-57 

61-29 

844 

3.        •* 

U-34 

59-03 

8-27 

4.        " 

140 

59-67 

8-50 

6.        " 

18-94 

6100 

8-56 

586  OZYOEN  OOXPCiUNDB. 

H.=3— 2'5.    G.=34— 3'6.    Liistre  of  0  pearly,  of  other  faces  Bnbada 
mantine.     Color  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  and 
siskin-green.     Streak  somewhat  paler  than  the  color.     Transparent— -sub- 
translucent.    Fracture  not  observable.    Sectile.    Laminsa  bnttle  and  not 
flexible.     Optically  uniaxial ;  double  refraction  negative. 

Oomp.— O.  ratio  for  6, 9,  P^  fi=l  :  6  :  5  :  8 ;  whenoo  ^  l^+Cu  '&+1  ^  Dana.  AnalyBea :  1, 
B.  PhilHps  (L  a) ;  2,  Berzelias  (L  o.);  3,  Weriber(J.  pr.  Oh.,  zliii.  384);  4,  Piaani  (0.  B.,  lii  817); 
5,  OhuroL  (Ch.  News,  zii.  183) : 

14'5=99-5  PhiUipa. 

15*05=  100*45  Beneliua. 

15-39.  §1  0-49,  earth  J  aubetanoe  0*41  Wertbar 

1500,  sand  0*40=97*57  Piaani 

1416,  Aa  1-96,  Ca  0*62=100-24  Church. 

Pyr..  etc«— In  the  doaed  tabe  yielda  water.  In  the  foroepa  fuaea  at  2*5  to  a  blackiah  maaa,  and 
oolora  the  flame  green.  With  aalt  of  phoaphoma  givea  a  green  bead,  which  with  tin  on  charooal 
booomea  on  cooling  opaque  red  (copper).  With  aoda  on  charcoal  giyea  a  globule  of  copper. 
AJBTorda  a  phosphid  with  die  aodiuni  test    Soluble  In  nitric  acid. 

Oba* — Gunnia  Lake  formerly  afforded  aplendid  crystallizations  of  this  species,  and  also  Tincrofl 
and  Wheal  Buller,  near  Bedruth,  and  elsewhere  in  Cornwall.  Found  also  at  Johanngeorgenstadi, 
and  Eibenatock  and  Schueeborg,  in  Saxony;  in  Bohemia,  at  Joachimsthal  and  Zinnwald;  in  Bel- 
gium, at  Vielsalm.  A  variety  &om  Providence  in  Cornwall  ia  in  8-sided  tables  with  a  low  pyra- 
mid, and  has  a  leek-green  color,  with  a.=3'329— 8*372  (Breith.,  B.  H.  Ztg.,  xxiv.  803). 

The  angle  0  a  2  is  given  by  Mohs,  Haidinger,  and  Naumann  =108°  29' ;  by  Hessenl)erg  (Min. 
Not,  vi.  41)  108"  38':  Kokscharof  (Min.  BussL,  v.  35)  108"  56';  the  mean  of  his  measurements 
of  Cornwall  and  Schlackeuwakl  crystals  being  108"  53'  23"  and  71"  6'  21".  SimQar  fi^nires  ars 
given  by  Greg  ft  Lettsom,  Min.,  384.  The  angles  of  B.  ft  M.  do  not  agree  with  any  of  the  meaa- 
uremonta. 

First  named  torberite  (iorhemiU)  by  Werner,  after  the  chemist  Torber  Bergmann  [Lot  Torbemuii 
as  written  by  Bergmann  himself].  Then,  this  naming  after  persons  havlug  been  aenounced  as  an 
iimovation  (aee  Karsten's  Werner's  Yerbess.,  43,  1793),  Werner  substituted  VhcdcoLt^  (fr.  \a,i6i^ 
copper,  signifying,  aa  he  says,  "ein  Kupfer  haltender  Stein")  in  allusion  to  Bergmaun's  deter- 
mination in  1780  that  the  mineral  was  muriate  of  copper.  When,  finally,  it  was  shown  by  Klap- 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  throw  aside 
ckaJoolik,  because  false  in  signification,  and  used  Uranglimmer  (uran-mica).  Chalcolite  haa  ainoe 
crept  back  again,  but  is  no  more  appropriate  now  than  it  waa  sixty  years  ago  Tho  name  ioT' 
henie  waa  written  as  it  should  be,  1oH)emite,  by  some  mineralogists  of  Ust  century. 

Both  this  apeciea  and  the  autunite  have  gone  under  the  common  name  of  uranUe;  the  former 
also  aa  Oopper^uraniU,  the  latter  Lima-tiranife. 

673.  AUTUNITU.  Yar.  of  Uranglimmer^  XJrankalk,  or  Chalcolite,  of  authora  prior  to  1819. 
Sel  4  base  de  chauz,  du  Tozide  d'uraoe  joue  le  rALe  d'acide,  Bert,,  N.  Syst  Min.,  295,  1819. 
Uranit  Ben^  Jahreab.,  iv.  46,  1823.  Kalk-Uranit  Germ.  lime-TJrauite.  Autunite  R  db  JC, 
519,  1852.    Calcouranit  BreUfu,  B.  H.  Ztg.,  zxiv.  302,  1865. 

Orthorhombic ;  but  form  very  nearly  square,  and  crystals  resembling 
closely  tliose  of  torbernite.  Cleavage:  basal  eminent,  as  in  torbernite. 
0  A  2-1=109°  6',  0  A  2-^=109°  ir,  2-J  A  2-t=95°  52',  2-i  A  1  (plane  on 
edge  2-t  /  2-i) =188°  30',  Descl.   Planes  2-i,  2-i  correspond  to  2  of  torbernite. 

H.=2— 2*5.  G.=3*05— 8"1&.  Lustre  of  O  pearly;  elsewhere  subada- 
mantine.  Color  citron-  to  sulphur-yellow.  Streak'  yellowish.  Trauslu* 
tent.    Optically  biaxial,  Descl. 

Oomp.— O.  ratio  for  ft.  9, 1^,  fi=l  :  6 :  5  :  8 ;  whence  9*1^4- Ca  A-(-7  fi,  Dana,=Phoapliork 
ioid  16-7,  ozyd  of  uranium  62*7,  lime  6*1,  water  15  6=loa  Analyses:  1,  Berzeliua(L  a);  9 
Piaani  (a  &,  lii  817) : 

1^  ^  Ca     Ag,Aii     fta         Sn  ti 

1.  Anton  16-20        61*78        688        0*20        1*67        0*06        16-48=10012  Berselloi. 
1.      i*        18-40        66-47        6*60        —        20-(iO=98*67  Piaani 
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Pyr^  •to— Same  as  for  torbernite,  bat  no  reaction  for  copper. 

Obs. — i^utunite  is  found  usually  with  other  ores  of  aranium,  associated  with  silver,  tin,  ani 
iron  ores.  Occurs  in  the  Siebengebirgei  in  the  homstone  of  a  trachytio  range ;  at  Johanngeorgen- 
stadt  and  Eibenstock ;  at  Lake  Onega)  Wolf  Island,  Bussia ;  near  Limoges,  and  at  St  Sjmphorien 
near  Autun ;  formerlj  at  South  Buset,  Wheal  Edwards,  and  near  St  Day,  England.  Occun 
sparingly  at  the  Miadletown  (Gt.)  feldspar  quarry,  associated  with  columbite  and  albite,  in 
minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors ;  also  in  minute 
crystals  at  Ohesterfleld,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tour- 
malines, and  at  Acworth,  N.  H.,  straw-yellow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
Schuylkill,  near  Philadelphia,  about  i  m.  above  the  suspension  bridge. 

Desdoizeaux  makes  autunite  to  differ  fVom  torbernite  (Ann.  d.  M.,  V.  ziv.  185*7)  in  being  optically 
biaxial,  and  therefore  orthorhombic ;  and  the  planes  2  of  the  latter  thus  become  24  and  2-1,  as 
they  incline  unequally  to  the  base.  The  angles  are  still  very  closely  the  same,  the  pyramidal 
96''  52',  being  in  torbernite  96"  6',  Kokscharof;  95''  52',  Uessenberg;  95**  46',  Haidinger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  caUs  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  chalcolite  and  uranUe,  in 
his  article  announcing  the  composition,  in  Jahresb.,  It.  146,  147,  1823 ;  and  the  special  application 
of  uranite  to  this  species  dates  from  that  time.  Yet,  in  order  to  avoid  confbsion  fh>m  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  a^/temite^  from  one  of  its  noted 
localities.  * 

FBiTZSOHnni  Brm/fh,^  B.  H.  Ztg.,  xxiv.  302,  1865.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage ;  with  H.=2~2*5 ;  G-.= 
3*504?;  vitreous  to  pearly  inlustre;  reddish-brown  to  hyacinth-red  in  color  and  streak ;  trans- 
lucent ;  affording  Fntasche  (L  c.)  reactions  for  oxyd  of  uranium,  protoxyd  of  manganese,  vanadic 
<icid,  phosphoric  acid,  and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 
ered a  mangan-uranite  containing  some  vanadic  add.  It  occurs  with  crystals  of  autunite  and 
torbernite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine ;  at  Johanngeorgen- 
Btadt,  of  fine  red  color,  with  torbernite.  Bed  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  specimens  of  uranite  from  Autun,  and  from  Bteinig,  near  Elaterberg,  in 
Saxon  Yoigtland.    Kay  it  be  an  altered  uranite  7 

674.  AMPHITHALITE.    Amfithalit  IgeUk&m,  (Efv.  Ak.  Stodch.,  1866|  98,  B.  H.  Ztg.,  xxv.  309, 

1866. 

Hassive.    H.=6.    Odor  milk-white.    Subtranslucent 

0.  ratio  for  ]ft,  fi,  P,  fi=l :  10-25:  7-5:  6.    Analysis:  Igdstrom (L a) : 

1^  Si  Ag        Ca  £[ 

'    30*06        48*50        1-55        6'76        12-47=93*84  Igelstroin. 

B3.  invisible.  Insoluble  in  adds.  Occurs  in  the  quartzite  of  Horrqoberg,  Wermland,  wich 
lazulite,  rutfle,  and  cyanite.  Named  from  a/i^i^aA^;,  beorownedf  sinoe  it  usually  occurs  surrounded 
by  other  beautifhl  minerals,  though  unattractive  itselfl 

674A.  Hydnms  Phosphate  of  Alumina  and  Lime  Damour  (Llnstitut,  1853,  78).  Oompact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  O.  =3*194.  Supposed  by  Damour  to  be  a 
hydrophosphate  of  alumina  and  lime.  B.B.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 
crudble  at  a  red  heat  loses  12*70  p.  a  of  water.  Found  in  rolled  pebbles'with  the  diamond  sand 
ofBahia. 

674B.  Cupreous  Phosphate  of  Alumina,  Domeyko  (Min.,  2d  ed.  425)  describes  a  mineral  from 
San  Lorenzo  de  la  Ligna,  Ohill,  occurring  in  a  decomposed  fddspathic  rock,  giving  on  analysis  P 
17-7,  Si  7-6,  ii^  46-3,  Cu  6*3,  te  3*3,  "&  18-8=100.  Its  color  is  a  pale  torquois-blue ;  structure 
oompaot,  homogeneous,  and  so  soft  as  to  be  scratdied  by  the  naU 

676.  SPOSIRXTB.    Sphflsrit  v.  Zepharovieht  Ber.  Ak.  Wien,  IvL  1867. 

In  globular  concretions  with  a  dmsy  faceted  surface,  without  a  distinct 
dbrous  or  concentric  structure.    Cleavage  distinct  in  one  direction. 

^.=4.  G. =2*536.  Lustre  greasy-vitreous,  glimmering.  Color  light 
grajy  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  hema- 
tite.   Translucent. 


£l 
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42*86 

2-60 

1-41 

24-03 

0'87=99-86 

4Q'n 

26-49 

=100. 
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Oomp.— 0.  ratio  for  Xl,  P,  fl=3  :  2  :  8J;  3tl»1?*+16  fi=PhoBphoric  acid  26-1,  alnmina  47-4 
irater  26*5=100.  Analyses:  A,  Boricky  Q.  a);  B,  same,  with.  Si,  Ca,  ftg,  and  some  F  (foe 
these  bases)  ezduded: 

P 

A.  (})  28*58 

B.  26*80 

Pyr.,  etc. — ^Yields  water.  B.B.  is  infusible,  and  colors  the  flame  bluish-green.  With  cobailt 
solution  a  fine  blue. 

Obs* — Occurs  lining  cavities  or  seams  in  hematite,  at  Zm'ecoT,  Bohemia,  in  Lower  Silurian 
schists,  along  with  wavellite. 

Alt. — ^Becomes  opaque  white,  dull,  and  earthy  hj  alteration. 

676.  BORIOEITB.    Delvauxene  (fr.  Leoben)  v.  Haueff  Jahrb.  G.  Keichs.  1864,  68 ;  (fi*.  Nona- 

ooTic)  Boricky,  Nat  ZS.  Lotos,  March,  1867.    Borickite  Dana, 

Eenifonn  massive.     Compact,  without  cleavage. 

H.=3-5.     G.=2'696— 2-707.    Lustre  \^eak  waxy.    Color  reddish-brown 
Streak  the  same  as  color.     Opaque. 

Oomp.— 0.  ratio  for  ft+fi,  P,  fl=3  :  2  :  8,  with  1ft :  fi=l :  7 ;  &=Ca,  fl=3Pe ;  (I^e,  Cay  P 
+  15  fl. 
Analyses :  1,  t.  Hauer  (L  t:) ;  2,  Borlckj  (L  c.) : 


P 

Fe 

Ag 

Ca 

tt 

1.  Leoben 

(})  20  49 

52*29 

8*16 

19*06=100  Hauer. 

2.  Kenacovic 

19-35 

62-99 

0-41 

7-29 

19*96=100  Boricky. 

P3rr^  etc. — Tields  water.    B.B.  ftises  easOj  to  a  black  mass.    Soluble  in  muriatic  add. 
Obs. — ^From  Leoben  in  Styria,  and  in  a  Lower  Silurian  schist  at  Nenaoovic  in  Bohemia. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

680.  DIADOOHITB.    Diadochit  Breiih^  J.  pr.  Oh.,  x  508, 1837.    Phosphoreisensmter  Bamm 

Reniform  or  stalactitic ;  structure  carved  lamellar. 

H.=3.  G.= 2*035.  Lustre  resinous,  inclining  to  vitreous.  Color 
yellow  or  yellowish-brown.  Streak  uncolored.  Fragile;  fracture  con- 
choidal. 

Oomp.— 9e'  P*+2  9e  S*+82  £[=Pho9phorio  acid  14*3,  sulphuric  add  16*2,  sesquiozjrd  of 
iron  40'i,  water  29*1=100.    Analysis  by  Plattner  (Ramm.  1st  SuppL,  45) : 

P  14'8U  S  16-146  9e  39690  fi  30*344=100. 

Near  iron  sinter  (pitticite),  with  phosphorio  add  in  place  of  arsenic  acid. 

P3rr.,  etc« — ^Yields  much  water  in  the  dosed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  acid.  B.B.  in  the  forceps  swells  up  and  falls  to 
powder,  but  carefully  ignited  fUses  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluish- 
green.  On  charouol  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic  particles^ 
and  gives  a  sulphid  which  blackens  silver.  With  borax  and  salt  of  phosphorus  reacts  for  iron. 
Soluble  in  muriatic  add. 

Obs. — From  alum-slate  near  Gr&fenthal  and  Saalfeld  in  Thuringia. 

Named  from  SiaSixof^  a  sttecessoTf  on  the  supposition  that  it  is  an  iron  sinter,  in  whidh  phosphorl; 
add  has  rep.^aoed  the  arsenic  add. 
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581.  FXmOITE.  Bisenpechens  Karsten  [not  Wem.],  Tab.,  66,  98,  1808.  Fer  ozjdo  resinitfl 
BdSy,  Tabl,  98,  1809.  Pittizit  HausrrLy  ECandb.,  285,  1813.  Eisensinter  Warn,,  Hoffio.  Mi«^ 
ill  b,  802,  1816;  iv.  b,  141, 1817;  tr.  Freieslebea  a.  Arb.,  y.  74,  261.  Arsenelsensinter  Gemu 
Pltohj  Iron  Ore.  Diarsenate  of  Iron.  Sideretine  BeucLf  Tr.,  ii  609,  1832  [not  FiUisUe  Bead., 
p.  484].    Plttidt  ffauam.^  Handb.,  1022,  1847. 

Keniform  and  massive. 

H.=2— 3.  G.=2'2— 2*5,  Lustre  vitreous,  sometimes  greasy.  Color 
yellowish  and  reddish-brown,  blood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Oomp. — .Analyses  afford  yarying  results.  0.  ratio  for  fi,  3,  ^s,  ^  from  Stromejer's  analysis, 
approximately  6:3:6:  15,  whenoe  Ve  As+Pe  §+15  fi=Arsenio  acid  25'6,  sulphuric  acid  8*9, 
oxyd  of  iron  85'6,  water  29*9 ^aluo;  from  the  Schwarzenberg  ore  (No.  6)  12  :  9  :  10  :  24;  whence 
Bammelsberg  deduces  Fe*  Xs'+Fe  S*-i-24  fi[;  perhaps  2  Fe  ls  +  3  (Fe,  fi')  §-{-21  fi;  or  2  3Pc 
2.8+Fe  S'+2I  tL-^Pt  11';= Arsenic  acid  26*0,  sulphuric  acid  IS'6,  ozyd  of  iron  36*1,  water  24*3 
=  100.  1,  Stromeyer  (Gilb.  Ann.,  Izi.  181);  2,  Laugier  (Ann.  Oh.;  zzz.  325);  3,  Kersten  (Schw. 
J.,  liii  176);  4^  5,  Bammelsberg  (Pogg.,  Izii.  139);  6,  id.  (6th  Suppl,  102): 


Is 

S 

Pe 

Stn 

]ft 

1.  Freiberg 

2606 

iru 

3310 

0-64 

29-26=99*09  Stromeyer. 

2.        " 

20 

14 

86 

*-. 

30=99  Laugier. 

3.        " 

80-26 

40-46 

— 

28-60=99-20  Kersten. 

4.  SeigUtzstoUen 

24-67 

6-20 

64*66 

16-47  =  100  Rammelsberg. 

6. 

2B-45 

4-36 

6800 

12-69=100  Rammelsberg. 

6.  Schwarzenberg 

26-70 

18-91 

34-85 

24-54=100  Rammelsberg. 

Pjn^.,  etc. — In  the  closed  tube  yields  water,  and  at  a  high  heat  g^es  off  sulphurous  acid.  In 
the  forceps  and  on  diarcoal  like  scorodite.  With  soda  on  charcoal  gi^^s  arsenical  fumes  and  a 
sulphid  which  blackens  silver. 

Obs. — Occurs  in  old  mines  near  Freiberg  and  Schneeberg  in  Saxony,  and  elsewhere.  An  ore 
on  Hopkins's  farm  near  EdenyiUe,  N.  Y.,  is  referred  by  Beck  to  this  species. 

For  an  iron-sinter  without  the  sulphate,  see  under  Sooboditb.  ^ 

682.  BBUDAMTITXI.    Levy,  Ann.  PhiL,  II.  xl  194,  1826. 

Bhombohedral.  Ii  A  jff=91°  18'  (mean),  Dauber.  Occurring  planes : 
Oj  5,  10,  a,  -1,  -2,  -J,  -4,  -5 ;  crystals  modified  acute  rhombohedrons. 
Cleavage :  basal,  easy.     Basal  plane  (0)  flat,  dull ;  H  bright,  curved. 

H.=3*6— 4'5.  G.=4— 4*3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive-green,  yellowish-green,  black,  brown.  Streak 
greenish-gray  to  yellow.     Usually  opaque,  rarely  transparent. 

Var. — 1.  A  miDeral  containing  phosphoric  add,  with  little  or  no  arsenic;  the  mineral  from 
Oork  and  Dernbach.  2.  Containing  arsenic  add,  with  little  phosphoric  acid ;  mineral  from  Hor' 
hausen. 

i?  A  i2;  in  crystals  from  Cork,  91"  18',  Dauber;  tram  Dernbach,  91"  9',  Dauber;  fVom  Horhauson, 
92"  30',  Levy;  91"  48',  Dauber.  The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  G. 
=4*295,  g^reen,  Ramm.;  those  of  Dernbach,  olire-green  to  yellowish-green,  sometimes  trans- 
parent, with  H.=3'5,  G.=4*0018,  Sandberger.  The  Horhausen  mineral  was  the  oriffittcU 
beudantite. 

Oomp.^ — Results  yarying  much.  Analyses:  1,  Sandberger  (Pogg.,  c.  611);  2,  Baiamelsbrrg 
;ib,  581);  3,  4,  Percy  (Phil.  Mag.,  II.  xzxvii  161);  5,  Sandberger  (L  a): 

A.  Phoaphatie  variety. 
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In 

S        Fe 

l*b      Cu 

tt 

1.  Dernbach    (})  18*22 

tr. 

4-61     44-1 1 

26-92      tr. 

11*44  Sandberger. 

3.  Oork,  green  (f)   8*97 

0*24 

18-76    40-69 

24*(t5     2-45 

9-77  Rammekberg. 
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3.  HurhanBen         1*46      9*68    12*81    42*46    24-4T      8'49=:98*87  Pen^. 
4  •*  wuL     13*60     12*36    87*66    29*62      8*49=101-61  Penj. 

5.  "^  2*79    12*61      1*70    47*28    23*43  [12«29]=100  Sandbeiger. 

Pjrr.,  etc. — ^Heated  yields  water.  B.B^  alone,  the  Oork  ciTstala  are  inAisible,  bat  yield  of 
^arooid  fumes  of  sulphurous  add  and  afford  a  yellow  slag,  and  with  soda  a  kernel  of  lead ;  the 
Bernbach  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  blac^ 
hepatic  slag;  the  Horhausen  also  Aiee  easily,  affording  a  gray  skggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs« — Occurs  at  the  Glendone  iron  mine^  near  Cork,  with  quarts  and  limonite;  at  Dembacfa, 
near  Montabaur,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  limonite. 

683.  UNBAOEERITB.    lindackeiit  JI  F,  Vogl,  Jahrb.  O.  Beidis.,  ir.  662,  1863. 

Orthorhombic.  In  oblong  rhombohedral  tables,,  grouped  in  roeettes, 
and  in  reniibrm  masses. 

H.=2— 2*5.  Lustre  vitreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Oomp.— 2Cu'£s+£ri'3+7  fi,  Undacker,  ^o  obtained  (L  a) : 

Is  28-68        5  6*44        Cu  36*34        IST!  16*16        t^  2*90        ^  9*32=99*78. 

Pjrr*!  etc.— B.B.  on  charcoal  gives  alliaceous  ftimes,  and  (Vises  to  a  blade  bead.  With  borax  ano 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatic  add,  the  solution 
giving  a  3rellowish-brown  precipitate  with  sulphuretted  hydrogen. 

Obs.— From  JoachimsthaL 

684.  SVANBBaOITB.    Svanbeigit  IgMrdm,  (Efr.  Ak.  Stockh.,  1864, 156. 

Rhombohedral.  ^aJS=90^35';  ^A  4^  (occurring  planes) =154^ 30' 
Dauber;  5A^=87i°  to  88**,  Breith.,  with  other  rhombohedrons  of  95^ 
16' and  82°  26'.  " 

H.=:5.  G.=3-80 ;  2-571,  Breith. ;  8-29,  Blomstrand.  Lustre  vitreous  to 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  and 
rose-red.     Streak  reddish  or  colorless.    Snbtransparent. 

Oomp. — ^Analyses:  1,  IgelstrSm  (L  a,  and  J.  pr.  Ch.,  IxiT.  262);  2,  0.  W.  Blomstnmd  (prir. 
contrib.,  Dec.  8,  1867): 

1^      5      ^    te  Ar   ph  Ag    OtL    tA     a  a 

1.  Wermland    17*80    1732    37*84    1*40 6*00  12*84    6*80    ir.  Igelstr. 

2.  Westana       15*70     16*97     84*96    0*73      ir,      3*82    0*24    16*69   12'21    ^=100*2161 

Blomstrand's  analysis  gives  the  0.  ratio  for  B.  fi,  S,  1^,  ^=3  :  9  :  6i  :  6  :  6;  taking  it  at 
8:9:6:5:6,  it  affords  the  formula  (i  Ca'+i  ^1)'  r+2  ^1  S+6  ]9[=Phosphoric  add  160, 
sulphuric  acid  18*0,  alumina  34*9,  lime  18*9,  water  12*2=100.  Taking  the  ratio  at  3  :  9  :  6  :  6  :  O, 
it  corresponds  to  the  formula  3  (i0a"+i£l)'P+6  M  S  +  ^]Q[*+15  £[. 

Igelstrom's  analysis  affords  approximately  3:9:6:6:3,  and  the  same  formula  as  the  last^ 
excepting  6  £[  in  place  of  IbtL.  But  it  differs  widely  in  the  protoxyds,  it  containing  much  soda 
(determined  by  the  loss  ?),  and  comparatiTely  little  lime. 

Pyr.,  eto<— In  a  tube  add  water.  B.B.  on  coal  fuses  only  on  the  ^innest  edges ;  with  soda 
in  rodudng  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphuretted 
hydrogen  with  dilute  add.  With  borax,  an  iron-colored  glass.  With  cobalt  solution  a  fine  Una 
But  little  acted  upon  by  adds. 

Obs.— From  Horrsjoberg  in  Wermland,  occurring  with  lazulite,  oyanite,  pjrophyllite^  damocur 
ite^  hematite,  eta    It  is  near  beudantite  in  crystallization. 

686.  FioiNiTB  Berhhardi,  Worteib.  d.  Nat  gesch.,  ir.  674,  Weimar,  1887.  Gbokei's  lOiL,  666 
1881 ;  KenngoU,  Min.  Not,  No.  xi ,  and  Ueb.  1864,  441,  1869,  32. 
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UoDodinio^  with  one  perfect  deayage,  and  a  leoond  indined  129*  to  the  other,  both  parallel  U 
the  orthodiagonaL 

H.=5— 6*5.    0.=3*4— 8*53.    LnBtre  waxy  or  pearly,  weak.    Oolor  black.    Subtranalucent. 

Analysis  by  Ficinus  (I  a) :  P  12-82,  5  4*07,  te  68-86,  Sin  6-82,  Ca  017,  Si  0-17,  ]ft  16*87.  B.B 
fhses  to  a  semimetallic  slag,  which  is  magnetic.    In  adds  hardly  attacked. 

Found  at  Bodenmais,  with  garnet,  lolite^  eta  Also  reported  as  occurring  at  the  Qottesgab  mine 
near  Bodenmain,  in  crystals. 


HYDROUS  ANTIMONATES. 


686.  BINDHEIBflTB.  Blei-Niere  (fir.  Kertsdimsk)  Karst,,  Tab.,  60,  77,  78, 1800  (dtmg  anal 
by  Bindheiffi^  Sdirift  Oes.  Nat  Fr.  Berlin,  z.  874^  1792).  Antimonate  of  Lead.  Antimonblei* 
spath,  Antimonsanres  Bleiozyd,  Otrm,  Stibiogalenit  OlocL,  8yn.,267,  1847.  Bleinerite  Ifieo^ 
Min.,  883,  1849. 

Amorphous,  reniform,  or  epheroidal ;  also  earthy  or  incmsting.  Struc* 
ture  Bometimes  carved  lamellar. 

H.=4.  G.=4-60— 4-76,  Siberia,  Hermann  ;  6*05,  white,  Cornwall, 
Heddle;  4*707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  earthy. 
Color  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.    Opaque  to  translucent. 

..  Oomp. — ^^b'Sb+4]Q[,  Siberian  mineral,  Hermann;  ^b*5b  +  2|£[,  Horhansen,  Bamm.;  ^b 
Sb*-f- 10  ^,  Cornwall,  Heddle,  anaL  4,  6 ;  the  true  nature  not  fully  understood. 

Analyses:  1,  Hermann  (J.  pr.  Ch.,  zxxi?.  179);  2,  a  Stanmi  (Pogg.,  c  618);  8-6,  Heddle 
(FhiL  Mag.,  lY.  ziL  126,  Greg  k  Letts.  Min.,  873) ;  6,  Percy  (ib.): 


8b 


1.  Nertschinsk 

2.  Horhausen 

8.  Cornwall,  whiie 
4.         "  " 

6.        **         bfxfwn 
6.        " 


31-71 
41*13 
42*22 
42  44 
46-70 
47-86 


61-38 
48-84 
47-04 
46-68 
48*94 
40-78 


6-46 

6*48 

11*60 

11*98 

6-46 

11-91 


9e      Ca      Is 


3-36 


1-44    1*34 


— =100  Hermann. 
<r.,  Cu  0-84=:99-69  Stamm. 

=100-76  Heddle. 

— =101 '10  Heddle. 
«r.= 99-88  Heddle. 
— =100  Percy. 


Pfaff  early  foond  m  the  Nertschinsk  mhieral  (Schw.  J.,  xzm  1)  Sb  43-96,  Is  16*42,  ^b  88*10, 

fe  0-24,  Cu  8-24»  Si  2*34,  5  0*62,  Fe,  Mu,  etc,  3  32=103*28.  Bindheim  (L  c.)  made  it  to  contahi 
s  26,  ^b  36,  7e  14,  H  10,  Si,  ^  9,  Ag  1*]6=96-16. 

Pyr.,  etOi — In  the  closed  tube  gives  off  water.  KB.  on  charcoal  redaoed  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
Dearer  to  it 

Obs. — A  result  of  the  decomposition  of  other  antimonial  ores. 

From  Nertschinsk  in' Siberia;  Horhausen;  near  Endellion  in  Cornwall,  with  jamesonite,  from 
which  it  is  deriyed. 

BMiMTifo  is  German  for  Lead4sidneif-'UeI  and  SUbiogaiemte  implies  the  presence  of  galena  €l 
■nlpbid  of  lead ;  hence  the  substitate  aboTC  after  the  earliest  ani&yst  of  the  speoiea. 


B.  NITEATES. 


§90.  Nim 

ft» 

691.  8oDA  Nmi 

jlafi 

692.  NiTBOCALCITB 

Ca»+a 

693.  NrrBOMAGHlSITB 

ilgH+nA 

Ne,|e|K 

Ne.|e  |Na 

(Ke,).|e.|6a+«q 
(Ne.),|e,|Mg+<iai| 
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69a  NITRE,    intrate  of  Potash.    Saltpetre.    Salpeter  Germ.    Kalisalpeter  ffaumn^  Ehadh, 

849,  1813.    Potasse  nitrate 

Orthorhombic.  /A  7=118°  50',  (?  A  1-1=130°  8';  a  :  J  :  ^=1-1861  : 
1  :  1-692.  14  A  U,  toD,=109°  57',  2-i  A  24,  ib.,=71°  at  19°  C,  and  71° 
44'  at  100°  C,  B.  and  M.  Gener^ly  in  thin  crusts,  silky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.=l"937.  Lustre  vitreous.  Streak  and  color  white.  Snb- 
transparent.    Brittle.     Taste  saline  and  cooling. 

Oomp.— &  f^=Nitric  acid  63*4,  potash  46*6=100.  Elaproth  obtained  for  an  African  Bpedmen 
(Beitr.,  I  817)  Nitrate  of  potash  42*56,  sulphate  of  lime  26*64,  chlorid  of  calcium  0*20,  carbonate 
of  lime  30*40=98-60. 

Pyr.,  etc. — Defiagrates  viyidlj  on  burning  coals,  and  detonates  with  combustible  substances. 
Colors  the  flame  violet  (potash).    Dissolves  easily  in  water;  not  altered  by  exposure. 

Obs. — Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the  earth, 
on  walls,  rocks,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Ejgypt,  and  Persia,  especially 
during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other  nitrates  (nitrate 
of  lime  or  soda)  form  in  a  simiUr  manner,  and  beds  called  nUriaries  are  arranged  for  this  purpose  in 
France,  Germany,  Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  putrified 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords  about  6  pu  & 
of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  comes  mainly 
from  the  debris  of  feldspathic  rocks  in  the  soiL  The  oxydation  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  decomposed 
organic  substances.  A  nitre  crust  from  the  vicinity  of  Oonstantine,  Algeria,  afforded  K  D^  86*00, 
Car4  and  AgN  3*00,  NaOl  600,  tl  3*50,  insol.,  eta,  1*60=100,  Boussingault 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  bottom 
of  a  large  cave.  Also  in  other  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  Hme ;  one  form  priamaik. 
(aragonite-like),  the  other  rJioniboJiedrcU  (calcite-like).  The  prismatic  is  the  normal  one  between 
-lO""  C.  and  300''  C. ;  and  between  these  temperatures  the  rhombohedral  is  easily  transformed 
mto  the  prismatic  through  the  presence  of  some  foreign  substance.  Above  300"  the  rhombo- 
hedral is  the  normal  one,  the  prismatic  here  changing  to  it^  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Fogg.,  xciL  354). 

691.  SODA  NTTRZl.  Sonde  nitrate  native  K  de  Rivero,  Ann.  d.  M.,  vL  696,  1821.  Nitrate 
of  Soda.  Soda  Nitre.  Nitre  cubique.  Natron-Salpeter  Leonh.,  Handb.,  246,  1826.  Nitratin 
Haid.f  Handb.,  1885. 

Khombohedral.  JS  A  ^=106°  33' ;  a=0-8276.  Cleavage:  rhombohe- 
dral, perfect.    In  efflorescences  ;  also  massive,  granular. 

H.=l-5— 2.  G.=2-09— 2-29;  2-290,  Tarapaca,  Hayes.  Lustre  vitreons. 
Color  white ;  also  reddish-brown,  gray,  and  lemon-yellow,  TranOT)arent. 
Bather  sectile.  Fracture  indistinctly  conchoidal.  Taste  cooling.  Crystals 
strongly  doubly  refracting. 

Oomp.— ]$ral}^=Nitric  add  63*6,  soda  36*5=100.  Hochstetter  obtained  firom  the  Chiliaii 
mineral  (v.  Leonh.,  1846,  235)  ^a  N  94*291,  Na  CI  1*990,  &3  0*239,  K  A  0*426,  llg  N  0*858 
msoL  0*208,  fi  1*993. 

Pyr.,  etc. — Deflagrates  on  charcoal  with  less  violence  than  nitre,  causing  a  yellpw  light,  and 
alflo  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at  60**  F 

Obs. — In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leagues,  at  a  height  of 
8,300  feet  above  the  sea,  is  covered  with  )  eds  of  this  salt  several  feet  in  thickness,  along  with 
^psum,  common  salt,  glauber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  formef 
presence  of  the  sea.    De  Bivero,  I  c  ;  J.  H.  Blake,  Am.  J.  Sci.,  xxxix.  375,  1840. 
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JL  A.  Hayes  obtained  from  maaaes  collected  by  Mr.  Blake,  Nitrate  of  soda  M-98,  mif^itB  of 
soda  S-00.  common  salt  28-69,  iodida  0  63,  sheila  and  marl  2*60=99  90. 

In  1837,  150,900  qnintala  of  this  aalt  refined  were  shipped  from  Yquiqne;  in  1866,  <,jOO,000 
qnintak.    It  is  used  for  the  manufacture  of  nitric  add  and  nitre. 

0  A 1-2  in  soda  nitre  equals  nearly  0  A  f  in  apatite. 

92.  NTTROOAIiOim.    Kalksalpeter  Hcnu^  Handb.,  1818.    Nitrate  of  lime.    CLauz  nitre 
t^    Nitrocaldte  Shep^  Min.,  iL  8i,  1836.    Oaldnitre  Buoi,  Min.,  ii.  480,  1841. 

In  efflorescent  silken  tofts  and  masses.  Color  white  or  gray  Taste 
sharp  and  bitter. 

Oomp.^Cal^+lt=Nitric  add  59*4,  lime  807,  water  9*9=100. 

P3rr*,  etc. — On  burning  ooala  it  slowly  ftises  with  a  slight  detonation,  and  dries.  Very  deli- 
quescent before,  but  not  alter,  being  desiccated  by  heat. 

Ob8« — It  occurs  in  silky  eifiorescences,  in  many  limestone  oaTems,  as  those  of  Eentudry. 
The  salt  forms  in  ooTored  spots  of  earth,  where  the  soil  is  caloareoos,  and  is  extonsirely  u^  in 
the  manufacture  of  saltpetre.  According  to  Hausmann,  a  large  part  of  tae  so-callea  nitr»  in 
nature  is  this  salt 


693.  NITROMAONB8ITR    Nitrate  of  Magnesia  And,  Tr.,  iL  384,  1832.    Nil 
3hq>.,  Mitt.,  ii  8fi,  1835.    Magnesinitre  Muot^  Min.,  IL  481,  1841.    Magn^sie  nitrate    Mag- 
neaiaaalpeter. 

In  efflorescences.    Whita     Taste  bitter. 

Oomp. — The  salt  contains,  when  pure  and  anhydrous,  nitric  add  72*3;  magnesia  27*). 

Obs^From  limestone  cayes,  along  with  nitrocaldte. 

The  ezistenco  of  this  species  as  a  natural  product  has  not  yet  been  dearly  made  Ofat 


4.  BOKATES. 


Boric  acid  occurs  in  but  few  minerals ;  viz.,  Datolite,  Danburite,  Axi- 
nite,  and  Tourmaline,  with  the  following.  It  is  a  remarkable  fact  that  in 
all  of  them,  as  far  as  known,  the  crystallization  is  either  hemihedral  or 
obliaue.  Boradte  and  Bhodizite  are  hemihedral  isometric;  Tourmaline 
hemmedral  rhombohedral ;  Datolite  is  monoclinic ;  while  Danbujite  and 
Axinite  are  triclinic.  In  Tourmaline  and  Azinite  boric  acid  acts  the  part 
of  a  base. 

ABBANGEMENT    07    THE    SPECIE& 

1.  0.  ratio  for  bases  and  add  1  :  1. 

594.  SAflBOun  &*B  B|0s|Hi 

695.  8BAinn.Tin  (fS[g+ifi)»B+ift  B,|e.|(iH,+tMg),+iaq 

595.  Htdboboeioitb  a  (Ca,  ftg)'+t  It^  B  B.|e.|(f  H.4-i  (Cfa,  Mgfk 

2.  0.  ratio  for  bases  and  add  1  : 4. 

597.  BoB&oni  ll[g*B«+iMgGl  B,e»|e,pCg.^iMg€k 

598.  BHODismi 


594 


oxraxN  ooxpouKDS. 


H.  Ol  ratio  tobMes  aad  add  1:8  or  1 :  12;  plat  or  all  if  lb«  water  vrolaolv  huic  «m 

thus,  rationally.  1 :  8. 


599.  BOBAX 

600.  Bechilitb 

601.  Howim 

402.  TTlszcob 

603.  CBTFTOHOBFHini 

604.  IiABDnUBLUTB 

60ft.  LiQOKm 


(iCa+ili)B+lift 
(iOa+ifi)B-f*fi: 

+H(i6a«+*B)«a«J 

tt]Sra+f6aH-|fi)fi+2ifi; 

(iila+fCa+fft)B+ft 
(iNH*0+t6)B+ifl 


Be|eKiH+iNa)+2laq 

(B  e).|ea|(i  H, +i  ea)+ii  ^q 

(BO)  JOaKi  Ht+i-ea) -M  aq 

+Q 

(B  e)>|et|(i  H,H*iHa»-M  I6a)+a4  ac 
(Be)»|e,|(tH,+iNa,+|€a)+aq 

Be|e||H+iAm)+iaq 
(Be),|e.|/?i>e-|oaq 


Appeniw^-^eOQ.  WAXWiasnm 
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694.  8A860LITB.  Sale  sedatiyo  naturale  U,  F.  Eoefer,  Memoria^  Firenso,  1778;  ifiuea^ 
Mem.  8oa  ItoL,  yi&  487^  Native  Sedative  tSalt  Addum  borada,  ifu^  Sal  aedatiyiim,  Bergm^ 
Sdagr.,  1788.  Native  Borado  Add  Sirvf^  1796.  Saaaolin  JTorsl,  Tab.,  40,  75,  1800.  Ada«* 
boradque  I\r.    Boric  Acid. 

TricUnic.  /A  /'=118^  30',  0  A  7=95^  8',  O  A  7=80^  83',  B.  &  M. 
Twins :  composition-face  0.  Cleavage :  basal  very  perfect.  Usually  in 
small  scales,  apparently  six-^ided  tables^  and  ako  in  staiactitic  fonnd,ieom- 
posed  of  small  scales. 

H.=l.  G.=1'48.  Lustre  pearly.  Color  white,  except  when  tinged 
yellow  by  sulphur ;  sometimes  gray.  Feel  smooth  and  unctuous.  Taste 
acidulous,  ana  slightly  saline  and  bitter. 

Oomp. — fi[*B=Boric  add  56*4^  water  43*6=100.  The  native  staiactitic  salt,  aooording  to 
Klaproth  (Beitr.,  ill.  97),  oontaina,  mediamcaUy  mixed,  aolphate  of  magneaia  and  iron,  enlphate  of 
lime,  ailica,  carbonate  of  lime,  and  alumina. 

Pyr.,  etc. — In  the  dosed  tube  gives  water.  B.B.  on  platinum  wire  fttses  to  a  dear  glass  and 
tinges  the  flame  yellowish-green.  Some  spedmens  react  foreulphur  or  ammonia  ia  tbe.doeed 
tube.  Soluble  in  water  and  alcohol  Dissolves  in  2 '97  parts  of  water  at  100°  C,  and  10'7  parts 
at  50"  0. 

ObB« — ^This  long  known  compound,  the  8cU  ndaHmm^  Bombt/rgii^  was  first  deted;ed  in' nature 
by  Hoefer  in  the  waters  of  the  TuBoan  lagoons  oS  Monte  Rotondo  and  CasCdnuovo^  and  afterward 
in  the  solid  state  at  Sasso  bj  Mascagni.  The  hot  vapors  of  the  lagoons  consist  laigely  of  boric 
add.  To  collect  it  the  vapora  are  made  to  pass  through  water,  which  absorbs  the  boric  add;  the 
waters  are  then  evaporated  by  means  of  the  flteam  fhxn  the  springs.  They  yield  seven  to  eight 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of  about  30  miles ;  and  in 
the  distance,  clouds  of  vapor  are  seen  rising  in  large  volumes  among  the  mountains.  The  crude 
borax  contains  20  p.  c.  or  more  of  impurities,  among  which  Wittstein  and  Payen  found  13*7 
p.  c.  of  sulphates  (the  most  abundaht,  sulph.  ammonia  8*5  p.  c,  sulph.  magnesia  2'6  p.  c.). 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden ;  Aadien ;  forankenheil  near  F51x ;  Clear 
Lake,  in  Lake  Co.,  California;  and  it  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Yuloano,  one  of  the  Dmurl  isles,  forming  a  layer  on 
sulphur,  and  about  the  Aimaroles,  where  it  was  discovered  by  Dr.  Holland  in  1818. 

Kenngott  states  that  artificial  crystals  are  manoeUmc;  with  J  A  7=118*  4',  I A  $4=120*  ftO'; 
and  twinned  parallel  to  *-l  (Ber.  Ak.  Wien,  xiL  26). 

696.    BZAIBBLTITB.    SKaibelyit  K.  F.  Pden,  Ber.  Ak.  Wien,  zUv.  143,  June,  1861. 

In  small  nodules  bristled  with  acicular  crystals. 
H.=3— 4.    G.=;8.    Color  white  outride,  yellow  within.    Bimek 
Translucent     Optically  biaxial. 


BORATJSS. 


m 


.Cpmp*-^.  ratio  for  Ag^A  fi«lB  :  la :  4;.  formula  3  ftg»B*+4fl,  Stron^yin^;  oi.  If  p^  of 
Ibis  water  be  basio^  (f  tilg+id)*B4*iH. 
Analyses:  1,  2,  Stromeyer  (Ber.  Ak.  Wien,  zlTiL  347);  3,  Sommamga  (ib^  xlviiL  648): 


B 

Ag 

d 

a 

9e 

Si 

1. 

JITeedfas 

86-66 

52-49 

6-99 

0-49 

1*66 

0'20=;98*49  Strom. 

3. 

Kernels 

84*60 

49*44 

l'2*87 

0*20 

3*20 

— ~sr99-81  Strom. 

8. 

Needlet 

87-38 

68-26 

6*77 

0*61 

1*78» 

0*3 1 = 1 00  Sommamga. 

•«Fe'0',8H0. 
AnaL  1  and  8  afford,  aftar  separatixig  impuritieai  the  iron  as  9e^£[*s 

B  88*85        Ag  54*66        1£L  7*00 
88*S8  64*67  6*96 

Pyr^  otCr— Yields  water.  B.B.  splits  open,  glows,  snd  Aises  to  a  pale,  honllke,.  browmsh-gra| 
mass,  coloring  the  flame  yellowish-red. 

Oba. — Ooeors  m  kernels  imbedded  in  a  gray  granolar  h'mestone  at,  Waricstihsl  In  jouthmaterc 
Hungary.    . 

Named  after  Saijbelyi,  who  ooUected  the  limestone  opntaining  it 

696.  H7DROBORAGITB.    O'.Hem^  Pogg.,  xzn.  49,  1834^    Hydrous  Borate  of  lime  and 

Magnesia. 

Eesembles  fibrous  and  foliated  s^sum. 

H.=2.  ^  G.=l*9--2.  Color  wnite,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 

Oomp*— Oa"B*-fig"B*+18fi=(iOa+i*g)"B*-4-9fi[j  or,  making  the  water  basics  (l^+i 
(Ca,  Mg))'B;=Boric  add  47*8^  lime  14*8,  magnesia  10*2,  water  27*7=100.  Analyses  by  Hess 
(Pogg.,nxL49):  «  A  V,  * 

B  Ca  Mg  fi 

1.  49-92  13-80  10-43  26-38=100. 

2.  49*22  13-74  10-71  2633=100. 

Pyr.,  eta— B.B.  fhses  to  a  dear  glass,  tinging  the  flame  slightly  green,  and  not  becoming 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  slka- 
line  reaction.    Dissolves  easily  in  muriatic  and  nitric  acids. 

Obs. — Hydroboradte  was  first  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  full  of  holes  flUed  with  day,  containing  different  salt&  It  may  be  mistaken  for 
gypsum,  but  is  readily  distinguished  by  its  fUsibility. 

697.  BORAOITE.  Kubische  Quarz-Kzystalle  (fir.  Liineburg)  Laaiiu^  Orell's  Ann^  it  838»  1787 
Liineburger  SedatiT-Spath  WutmmJb^  KL  phys.-di.  Abh.,  iii.  167, 1789.    Borani.Ti^ni.,  Bergm. 
J.,  1789,  398,  1790,  284.    Borate  of  Magnesia.    Magn6sie  borat^  F\r.  Parasit  0.  Volger^  Pogg.« 
xdi  77,  1854.    Massive  Boradte  of  Stassfurt;=Stasmrtit  0.  Bon,  Pogg.,  xcviL  032, 1.866. 

Isometric ;  tetraliedral.  Figs.  1, 29^  30,  and  tbe  annexed.  Observed  planes 
as  in  the  figures,  with  also  ^^ 

2-2,  bAy  on  alternate  angles 
only.  Cleavage :  octahedrd, 

in  traces.  Cubic  faces  some-  . ,—. 

times  striated  parallel  to  al-     /        4 — r— <^i\ 

temate  pairs  of  edges,  as  in 

pyrite. 

H.=7,  in  crystals;  4-5, 
massive.  G.= 2*974,  Haid* 
inger ;  2*9134,  massive,  Kar- 
sten.    Lustre  vitreous,  in- 
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dining  to  adamantine.  Color  white,  inclining  to  gray,  yellow,  and  green 
Streak  white.  Snbtranspareut — translucent.  Ti*actiire  conchoidal,  uneven 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 

Var. — 1.  Ordinary.  Incrysfcali.  2.  ifoMtiw,  willi  someUmeB  a  Buboolumnar  stracture ;  SSbm 
furtiie  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  Umeetone.  PanttUe  of 
Yolger  is  the  plumose  interior  of  some  cfystals  of  boracite. 

Oomp«~3irg'B^+iMgCl=Boric  add  62'6,  magnesia  26*8,  chlorid  of  magnesium  10*6=100 
Analyses:  A.  of  crjstals:  1,  Stromejer  (Gilbert^s  Ann.,  xlyiiL  216);  2,  Arf^edson  (Ak.  H 
Stockh.,  1822,  92) ;  3,  Bammelsberg  (Pogg.,  zliz.  445) ;  4,  Weber  (Pogg^  Ixzz.  282) ;  6,  6,  Potjka 
(Pogg.,  evil  433);  7,  8,  Siewert  and  Geist  (J.  pr.  CL,  Ixxvil  338). 

B.  Of  Massive  Boracite  or  Stassftirtite :  1,  Karsten  (Pogg.,  Ixx.  667,  1847);  2,  0.  P.  Chandler 
(Inaug.  Diss.);  3,  Siewert  &  Drenkham  (Z8.  Nat  Ver.  HaUe,  xi.  366);  4,  H.  Ludwig  (Arch. 
Pharm.,  II.  xcvl  129);  5,  Heintz  (J.  pr.  Oh.,  IxxvL  248);  6,  Po^ka  (Pogg.,  cviL  488) ;  7,  Enunayer 
(Arch.  Pharm.,  II.  zcviii  139) : 

Mg 
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[69-49] 
[69-18] 


69-49 
69-18 
69-05 
68-45 
61-22 
60-77 
[68-90 


33 

SO'8 

80*23 

31-39 

26  24 

2619 

25-48 

26-44 

29-48 
29*98 
80-83 
23-80 
26*74 
26-16 
24-93 


10-90 
10*41 
11*42 
11*82 
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^e0*89 

0*32 


0-48 
fe  0-40 


=100  Strom. 

=100  AjfV. 

—=100  Ramm. 
3-62=100  Weber. 
0-66=101-19  Potyka. 
0-94=100-89  Pol^ka. 

'=  100  Siewert 

=100  (Jeist 

=100  Karsten. 

=100  CHiandler. 

=  100-20  SAD. 

6-00=100  Ludwig. 

1*63=100  HelntE. 

1-96=100  Potjka. 

6-20 = 1 00  Kromayer. 


An  iron^boraeUe  (Eisenstassfurtit)  from  Stassfhrt  is  described  by  Huyssen  (Jahrb.  Hin.  1865, 
il29),  havine  half  the  I^g  replaced  bv  ^e. 

Westrumb,  who  was  the  first  to  detect  in  boracite  the  boric  add  (Sedativsal2=Sedative  salt  of 
old  authors),  found  (L  c.,  and  also  Schrift.  (^s.  K.  Fr.  Berlin,  ix.)  Boric  add  680,  magnesia  18*5 
ilme  11*0,  alumina  1-0,  ozydof  iron  0-75,  silica  2-0=96*25.    In  another  trial  he  obtained  fi  66*0, 
Mg  20-6,  Oa  7*0,  te  125,  ^1 2'25,  Si  1*0,  with  2  of  water  or  loss  on  igDition=99-0.     Several  of  the 
subsequent  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  dosed  tube.  B3.  both  varieties  fbse  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  moisten- 
ing with  cobalt  solution  assumes  a  deep  pink  color.  Mixed  with  ozyd  of  copper  and  heated  on 
charcoal  colors  the  flame  deep  azure-blue  (chlorid  of  copper).    Soluble  in  muriatic  add. 

Soluble  in  powder  in  dilute  muriatic,  nitric,  or  sulphuric  adds,  and  the  massive  kind  most 
readily  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  present,  which 
takes  up  water. 

It  is  the  frequent  presence  of  this  deliquescent  chlorid  in  the  massive  mineral,  thus  originat- 
ing, that  led  to  the  view  that  there  was  a  hydrous  boradte  (stassfurtite).  See  on  this  point 
B&hof  *s  Steinsalawerke  bei  Stassflirt,  p.  86,  and  Steinbeck  in  Pogg.,  cxzv.  68.  ParasHe  of 
Yolger  is  a  result  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  boradte,  whidi 
gives  the  somewhat  plumose  character  it  has,  and  the  water.  Weber's  analysis  above  was  prob* 
ably  made  on  such  an  altered  crystal. 

Obs. — Observed  in  beds  of  anhydrite,  gypsum,  or  salt  In  ciystals  at  Kalkberg  and  Sdiildsteio 
in  Liineburg,  Hanover;  at  Segeberg,  near  Kiel,  in  Holstein;  at  Lunevilie,  La  Meurthe,  Prance; 
massive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfurt,  Prussia. 

Boradte  was  first  shown  to  be  pyroelectric  by  Haiiy  in  1791. 

698.  BHODIZITZI.    Bhodidt  Q,  Booe,  Pogg.,  xxxiil  268,  1884,  xxxix.  321.    Bhodidt  ffmum 

Wtric  and  tetrahedral,  like  boracite.  Planes  1  smooth  and  shining, 
•  oiten  aneven. 

H.=:8.  G.=3*3'-342.  Lustre  yitreons,  laclined  to  adamantine.  Coloi 
white.    Translucent.    Pyroelectric. 
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Ihpe^  •to— B.B.  in  the  platinnm  forceps  ftisefl  with  difficulty  on  the  edges  to  a  white  opaque 
gUisB,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  finally  red  throughout 
with  borax  and  salt  of  phosphonis  (Vises  to  a  transparent  glass.    Supposed  to  be  Unie-boracite. 

Obs.— Found  by  G.  Rose  in  minute  crystals  on  red  tourmalines  fh>m  near  Sarapolsk  and  Sdiat 
tanak  in  the  vicinity  of  Katharinenburg^  and  named  from  ^o^tj^fiv,  in  allusion  to  its  tinging  fiamc 
red.    The  largest  crystals  seen  were  two  lines  in  diameter. 


U 


H 


699.  BORAX.    Tinkal  of  IndkL    OhrysoooQa  (ex  nitro  oonfecta),  Borras,  Agric^  1546.    Bona 
WaU.^  WsL,  1748.    Borate  of  Soda.    Boraxsaures  Natron  Germ,    Sonde  borate  I\r. 

MonocHnic.  C^=73^  25',  /A  1=87%  0  A  2-i=132°  49' ; 
a  :h  :  c=0*4906  :  1  :  0*9095.  Observed  planes  as  in  the 
annexed  figure,  with  also  4-i.  0  A  7=78'*  40'  and  101"* 
20',  0  A  1=139"  30',  0  A  2=115^  53',  0  A  44=114^  514', 
(?Ai-i=9()^  t.iA/=133°  30'.  Cleavage:  i-i  perfect; 
/less  so ;  i-l  in  traces.  Plane  of  composition  vi;  0  A  0 
=146°  50'. 

H.=2-72'5.  Q.=l*716.  Lnstre  vitreous — ^resinous  ; 
sometimes  earthy.  Color  white ;  sometimes  grayish,  bluish 
or  greenish.  Streak  white.  Translucent-H>pa^ue.  Frac- 
ture conchoidal.  Eather  brittle.  Taste  sweetish-akaline, 
feeble. 

Oomp.— J]^aB*+10lG[;  or  (^fra+i:^fi+4^]6r=Boric  acid  36-6,  soda  16*2,  water  4t*2. 

P3nr.j  otc — B.B.  puffs  up,  and  afterward  Aises  to  a  transparent  globule,  called  the  (^ass  of 
borax.  Fused  with  fluor  spar  and  bisulphate  of  potash  it  colors  the  flame  around  the  assay  a  dear 
green.  Soluble  in  water,  yielding  a  faintly  alkaline  solution.  Boiling  water  dissolves  double  its 
weight  of  this  salt. 

Obs.— Borax  was  originally  brought  fVom  a  salt  lake  in  Thibet.  The  borax  is  dug  in  masses 
from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  tliiia 
made  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
and  there  purified.  It  is  announced  by  Dr.  J.  A.  Yeatoh  as  existing  in  the  waters  of  the  sea  along 
the  California  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  FrankL  Inst, 
I860).  GiTStals,  2  or  3  inches  across,  occur  in  the  mud  of  Borax  Lake,  near  Clear  Lake,  CaL, 
66  m,  N.  W.  of  Suisun  Bay  and  36  m.  from  the  Pacifia  It  has  also  been  found  at  Yiquintiaoa 
and  Escapa  in  Peru ;  at  Halberetadt  in  Transylvania ;  in  Ceylon.  It  ocoura  in  solution  in  the 
mineral  springs  of  Chambly,  St  Ours,  etc.,  Canada  East  (Hunt,  Logan's  Gr.  Bep.,  1858). 

The  watere  of  Borax  Lake,  California,  contain,  according  to  G.  E.  Moore,  585*08  grains  of  crys- 
tallised borax  to  the  gallon  (Am.  J.  ScL,  xlL  257). 

Borax  is  now  extensively  made  from  the  boric  add  of  the  Tuscan  lagoons,  by  the  reaction  of 
this  acid  on  carbonate  of  soda.  This  salt  is  employed  in  several  metallurgical  operations  as  a 
flux,  is  sometunes  used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Named  borax  from  the  Arabic  buraq^  which  included  also  the  nitre  (carbonate  of  soda)  of  ancient 
writers,  the  natron  of  the  Egyptians. 

Prof.  Bechl  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  which 
afforded  B  4356,  fiTa  1V25|  H  87-19=100,  giving  the  formula  fTa  fi'+6  fi  (Am.  J.  Sd.,  IL  xvii 
138)^ 

60a  BBOBZZiZTB.  Hayetine?  Bechi^  Am.  J.  ScL,  H  xviL  129, 1864.  Bechilite  Dana,  Qydrooi 

Borate  of  lime. 

In  cruBtB,  as  a  deposit  from  springs. 

Oomp.-0.  ratio  for  Ca,  fi,  d=l  :  6  :  4;  (i  Ca+iH)  B+li&=Borio  add  62%  lint  SO'9 
srate?  26*9=  100.    Analyfia :  Beohi  (L  a) : 


B  61-13 


Oa  20*86 


fi  26-26 


3i,  2;  Ag  1  •75=99-98. 
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Pyr^  «to«^YieId8  water.  RBi  fti0M  ettOy;  ttiioAng  Ihe  flluiie  reddUft-jolloir;  moisteiiett 
with  sulpharie  add  the  flame  ia  colored  green. 

Ob«^— FoviMl  hy  Beohi  «s  an  inorostatioii  at  the  bathi  of  Uie  tMirie  add  lagoons  of  Tnacanj 

Arti£ — A  bot>water  aolfitioQ  of  uletite,  after  conoentration  and  oooUng,  j^lded  Iiecann  (/ 
E*harm.,  III.  zxiT.'  t2)  aoales  of  a  salt  having  the  aboTO  ratio^  aa  deten^ied  bj  htm.-  Kran 
obtained,  under  similar  drcumstanoes,  the  oompoond  Ca*B*+6  1^  or  6  £[  after  drying  orei 
sulphuric  acid,  and  S  fi  after  heating  to  120°  G. 

The  Hayeai'M  of  D.  Forbes  (PhiL  Ifeig.,  lY.  zxr.  118X  ^in  the  waters  of  the  hot  springSi 
Bafios  drt  Toro^  in  the  Ck>rdiIleraB  of  Ckxipiiimbo,  may  be  of  the  above  spedea.  It  oooors  in  tbi 
waters  in  the  form  of  snow-white  silky  or  featbexy  flakes^  and  also  as  a  flaky  sedUment  at  the 
bottom. 

Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  vapors,  ydcanic  in  source^  on 
the  lime  of  i]be  waters  through  which  they  pass. 

601.  HOWX«ITB.    Silicoborocaloite  H.  Em,  FfafL  ICag.,  IV.  zzxr.  1868.    HowUte  Jkma. 

In  gmall  rOunded  imbedded  nodules.  Texture  compact,  without  cleav- 
age ;  also  chalk-like  or  earthy. 

H.=8'5;  often  1686.  6.=2'55.  Lustre  subvitreouB,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fracture  nearly 
eren  and  smooth. 

Oomp. — A  hydrous  borate  of  Kme.  similar  to  ftecftiMfa^  oombined  with  one-sizth  of  a  siHcate^ 
analogous  to  danhwiie.  O.  ratio  for  S,  fi,  Si,  ti^4  :  14  :  4  :  6;  oocreaponding  to  [(iOa+i  tS) 
B+i£[]+ir(iOa*+iS)'§i*]=Boric  add  43*0,  siUca  16'8,  lime  29'4.  water  11-8=100.  How 
deduces  the  O.  ratio  4  :  16  :  4  :  6 ;  but  as  the  boric  add  was  nqt  directly  determined,  its  prefei^ 
euce  to  the  preceding  is  not  certain.  How  writes  the  formula  2  0aSi+2  (Oa  B*+]6Q +£[*&. 
Analyses:  1-3,  How ;  4,  the  mean  after  ezduding  the  lime  as  gypsum : 
* 

1.  Ckmipacl 

2.  " 
.     3.  C^a&y 

4.  Mean,  gypsum  ezoL 

Oba^-'-Oceurs  in  Kov»  Scotia,  in  nodules,  of  the  sise  mostly  of  Alberts,  or  ^  in.  to  ^  hL,  and 
rarely  1  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  Brookville,  about  3  m.  8.  of 
Windsor,  and  associated  with  ulezite.  The  harder  kind  (anal  1,  2)  ooeurs  in  anhydrite,  and  the 
softer  (anal.  3)  in.  gypsum. 

602.  nuaZTTB.  Boronatrocaldt  Ulex,  Ann.  Gh.  Phann.,  Izx.  49,  1849.  Natron-Kalk-Boiat. 
tnezite  Dana,  Ifin.,  695,  1850.  Natronborocaicite.  linkalzit  (fr.  Africa)  ^Mwaafty,  Pdyt 
Centr.,  1384^  1869. 

In  rounded  massee,  loose  in  texture,  ooncdsting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

H.=l.  •  G.=1'65,  In.  Scotia,  How.  Lustre  silky  within.  Oolor  white. 
Tasteless. 

Oomp^— 0.  ratio  for  iSTa,  Ca,  B,  lt=l ;  2  :  18 :  18,  Bamm.,=(ift+i^B+tl^=Boric  add 
45*6,  lime  12*8,  soda  6*8,  water  85-3= lOa  How  deduces  for  the  N.  Scotia  mineral  the  ratio 
1  :  2  :  16:  16=Boricadd  44*0,  lime  14*1,  soda  7^,  water  34n==160.  Analyses:  1,  niez<Le); 
2,  A.  Dick  (PhiL  Mag.,  IV.  vi.  50);  8,  Rammelsberg  (Pogg.,  zcriL  301);  4,  Helbig  (Dingler's 
PoL  J.,  cxlriL  819);  5-8,  Kraut  (Arch.  Pharm.,  XL  axil  26,  Jahresb.,  1862,  759,  Ann.  Ch. 
Pharm.,  cxxziz.  262);  9,  Lunge  (ib.,  czzxviiL  51);  10,  Kletainski  (Po^t  Gentr.,  1859, 1384^ 
Ramm.  Min.  Oh.,  988) ;  11,  Phipson  (0.  R.,  Ill  407) ;  12,  Salretat  (lb.,  686) ;  18,  H.  How  (Am.  J 
Bd.,  IL  zziv.  230) ;  14,  id.  (ib.,  zxxii.  9) : 


B        Oa       &a     &      ]$    NaCA 
9*61     16'9       8*8  ■    26*8  - 

;a*46]  14*32    8-22  0*61  27*22  2-66,  Si -10,  simd  0*82=100  Dlok. 


1.  Iquique     [49-6]     15*9      8*8     26*8     =100  Ulex. 

1.        "  [         "  " 


BmLtTSB.                                           Pini 

B         Cte       iTm 

k 

fi    NaGI 

8.  Iqalqw 
4.        *• 

[43-70]  13*13    8^7  0*88  86-67 
[46*80]  14^8     6-lt    32*61 

— =100  Bttnm. 
1-89=100  Helbig. 

5.         " 

42*48     14-39     7'72 

m^^~ 

•86'61 

=100  Kraut 

6         " 

r47-20l  16-24     6*38 
[48*2«]  .17*68     6'4A 

_ 

8018 

— =100  Kraut 

t.        " 

— ^ 

-  28:68 

=100  Knot 

8   AMoa 

45*74    13-46     708 

— i- 

.  33-78 

=100  Kraut 

8.  IquiqiM 
10.  W.  AfHa 

44-38    12-60    6-68 

— , 

*  36*86 

— ,  ilgJ)-60= 100  Lunge. 

1  86*91    1402    8-69 

mmmm 

•  37-40 

2*19,  ]^aS  0-89=100  Klfitsinslri. 

11   Iquique 

34*71     r4-45  11-96 

^ 

.  84-00 

,  CI  1*34.  3  1-10,  Si  0-60,  sand  2-00=10C  16  P. 

12.        " 

84-74    15-78    8-38 

— 

36-00  0*81,  S  0-84,  earthy  2*»0-100  Salyetat 

13.  N.  SootiA 

[41*97]  13-96     8-36 
[44-10]  14-20    7-21 

— 

34-89 

-^,  S  1*29,  Mg  0-04=100  How 

14. 



•  84*49 

=100  How. 

a  of  anal  10=1-912. 

In  analjaia  3,  8*17  ohlorid  of  aodinm,  0*41  sulphate  of  soda,  and  0*89  sulphate  of  lime  are 
ezduded. 

Pjr^  •to.~Yields  water.  B.B.  ftiaea  at  1  with  intumeooenoe  to  a  dear  hlebby  ghiss,  ooloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  add  the  color  of  the  flame  is  momentarily 
diangei  to  deep  green.  Kot  soluble  in  cold  water,  and  but  little  so  in  hot ;  the  solution  alkaline 
in  its  reactions. 

Oba«--Occura  fn  the  diy  plauui  <tf  Iquique,  Southern  Pern  ;<  in  the  province  of  Tarepaca*  (where 
it  is  called  ti»a\  in  whitish  rounded  masses,  fh>m  a  haielnut  to  a  potato  in  size,  which  consist  of 
interworen  fibres  of  the  ulezite,  with  pickeringite,  ^uberite,  halite,  gypsum,  and  other  impuri- 
ties ;  on  the  West  Africa  coast ;  in  Nova  Scotia,  at  Windsor,  Brookyille,  and  Newport  (H.  HowX 
fining  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  intemallv  silky  and  the  color 
very  white;  in  Nevada,  in  the  salt  marah  of  the  Columbus  Mining  District,  forming  layers  2-5  in. 
thick  alternating  with  layen  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Ulez,  who  gave  the  firat  correct  analysis  of  the  mineral 

Alt.--Occura  altered  to  gypsum. 

Sdyesine  Dana  (Hydrous  Borate  of  Lune  A,  A,  Hayes,  Am.  J.  Sd.,  zlvl  377,  zlvil  216,  1844 
Borooaldio;  >Hydn>borocaldte  ffaumn.,  Handb.,  1429,  1847)  from  southern  Pern,  is  the  above.  Ic 
comes  from  the  same  locahtf  ,  and  has  the  same  appearance ;  and  all  analyses  of  the  Peruvian 
mineral  since  that  by  Hayes  have  found  soda  to  be  an  essential  constituent  Hayes  obtained 
B  46*11,  Oa  18  89,  ti  36*00=100,  with  the  formula  OaB'+6]9[;  and  he  attributed  the  soda  found 
l^  Ulez  to  the  mixed  glauberite. 

603.  ORYFTOMORPHira.    K  Bwt  Am.  J.  Sd.,  IL  zzzii  9, 1861. 

In  kernels  apparently  oncrystalline,  but  under  a  high  magnifying  power 
shown  to  conflist  of  thin  tables  or  plates,  rhombic  in  outline,  and  about  80° 
in  anjgle. 

Without  lustre.    C!olor  white. 

Oonp.— O.  ratio  for  iSTa,  Ca,  fi,  A,  according  to  How,  from  -an  fmperfeot  analysfai,  1  :  3  :  27  :  12 
sBoHoaoid  68-6,  lime  16^  soda  6*i,  water  201=  100,  and  no  saiisfliotoiy  formula.    1  :  3  :  24 
12  would  give  the  more  probable  composition  (i(^a,  Oa)+i]9[)B-hfl=Bodc  add  66*6,  Ume  16*7 
ioda  6*2,  water  21*6=100.    Analysis:  How  (L  a): 


B 

Ca 

JTa 

ti 

ttg 

s 

A. 

63*98 

14-21 

7-26 

19-76 

0*62 

8-98=100. 

B. 

69-10 

16-66 

6*61 

19-72 

...— . 

B  is  the  reanlt  after  removing  the  magnesia  and  part  of  the  soda  in  the  state  of  su^khates  a» 
Impurities. 
Pyr.,  «to. — Same  at  under  ulezite. 
Obs.~0ccura  in  wliite  lustreless  kemela  of  the  siie  of  apes  or  bean  ^ylng  between  crystals  of 


.^•«.fc^>i^MaMM 


*  The  province  of  Tarapaoa  is  between  19*  and  21^*  &  lat,  and  3000  to  3600  feet  above  the 
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glanber  salt    The  tabular  character  of  the  material  is  supposed  to  be  eridoDoe  of  distioctio^  ftom 
nlezitey  which  is  capillary  in  its  forms.    Breadth  of  tables  about  *0048  of  an  ind^  Robb. 

Named  from  cfioirrji,  conctsaled,  and  ftno^n^ /orm^  in  allusion  to  the  invisibility  of  the  struotora 
•zoept  under  a  microscope.    Found  at  Windsor,  Nora  Sootia. 

604.  ZiARDERBLLITB.    Beehi,  Am.  J.  8oi^  IL  xm  130. 

« 

Very  light,  white,  and  tasteless.  Appeariug  under  the  microscope  to 
be  made  up  of  minute  oblique  rectangular  tables;  M  A  T=110®,  Amici. 

Oomp.— NH*0BH4]Q[;  or,  moreprobablyimakmgthe  water  partly  basic,  (iNH*0+ffi)B 
•»•  li]Q[.    Analysis  by  K  Bechi  (L  o.): 

fi  68*666        NH«  012*734        fi  18*326 

DissolTes  in  hot  water,  and  is  transformed  into  a  new  salt^  represented  by  the  formula  N  H^O 
B*+9fi,  or  (iNH*0  +  tfl)B*4-2ifl. 
Obs.— Occurs  at  the  Tuscan  lagoons. 

606.  IiAG^NITB.    Borate  de  Fer  OmaUua  cPEaSay,  1833.    Lagonite  ffuotf  Ifin.,  L  290^  ISiL 

Sideroborine  Euot,  I  273,  1841.    Lagunit  Kmng. 

An  earthy  mineral  of  an  ochreous  yellow  color. 

Oomp.— FeB'+3lt=Boric  add  49*6,  sesquiozyd  of  iron  37*8,  water  12*7=100.  Analyils 
by  Prof.  Beohi  (Am.  J.  ScL,  IL  xyiL  129): 

B47-95        9e  36*29       £[14*02        Ag,  Oa,  and  loss  1-77 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.    First  mentioned  l^  Bendant 

606.  WARWIOiUTU.    Shq^ardf  Am.  J.  Sd.,  xxziv.  313,  1838,  zzxvL  86,  1839.    Enoeladils 

T.  &  BmU,  ib.,  IL  ii  80,  1846,  zL  862. 

Monoclinic?  /a/=93°— 94°.  XJsnal  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
faces of  larger  crj'stals  not  polished.  Cleavage:  macrodiagonal  perfect, 
i^ording  surface  with  vertical  strisa  and  traces  of  oblique  cross  cleavage. 

H.=3— 4.  G.=3-19— 3-43 ;  3*351,  small  crystals,  and  3'423,  large  id., 
Brush.  Lustre  of  cleava^  surface  submetallic-pearly  to  subvitreous ;  often 
nearly  dull.  Color  dark  nair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.    Streak  bluish-black.    Fracture  uneven.   Brittle. 

Oomp. — Eaaentially  a  borotitanaCe  of  magnesia  and  iron,  with  16  to  20  p.  c.  of  bono  add, 
Smith  and  Bruah  (Am.  J.  Soi.,  IL  xvL  293)l  T.  S.  Hunt  found  in  small  luatroua  unaltered  cryB- 
tais  (Am.  J.  Scl,  IL  zl  862) : 

fi81*6        ftg48'6        i^eSl        ign.  2*0 

adth  a  loss  of  14-99  p.  c^  which  Smith  and  Brush  show  to  be  boric  add. 

Vyr^  etc — Yields  water.  B.B.  infusible,  but  becomes  lighter  in  water;  moistened  with  sul- 
phuric add  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  in  O.F.  a  dear  bead, 
jellow  while  hot  and  colorless  on  cooling;  in  B.F.  on  charcoal  with  tin  a  yiolet  color  (titanic  add^i 
With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  add;  the  product,  treated 
with  alcohol  and  ignited,  g^ves  a  green  flame,  and  boiled  with  muriatio  add  and  metallic  tin  givefl 
on  evaporation  a  violet-colored  solution. 

Obs.— Occurs  in  granular  limestone  2^  m.  S.W.  of  Edenville,  N.  Y.,  with  sptnel,  chondrodite^ 
sarpentiue,  eta  Crystals  usually  small  and  aJender;  sometimes  over  2  in.  long  aiid  i  in  ^xotA 
The  latter  are  the  enceladUe  of  Hunt 
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B.  TUNGSTATES,  MOLYBDATES,  VANADATES. 


ABRANGEHENT  OF  THE  SPEOIBS. 


rUHGHSTATES  AHD  ICOLYBDATEa 


610.  WoLnuiora  A 

tt*e+t4n)W 

We.|e,|(iFe4-»Mn) 

B 

(|^e+}lkn)W 

W  0,10.1(1  F«+fMn) 

0 

(tS'e+iAii)W 

We,|ej(tFe+JMn) 

D 

J'e:Mn=:2: 1,3: 1,6:1 

611.  HuBinsRm 

&nW 

W  09|Os|Mn 

612.  Febbbbixb 

(fte+iAnrW" 

W.e.|e,|(|Fe+iMn) 

618.  MSQABABm 

(t*e+j4n)*W» 

W,e.|e.|(iFe+JMii) 

OaW 

"•  0a|0a|0ft 

615.  CnpRoscHSBLm 

(|Ca+iCu)W 

We,|e4(f6a+|6ix) 

616.  &sovBm 

Ph^ 

W  Ot|0s|^b 

617.  WULFBHITI 

th'Sto 

Moe,|e,|Pb 

618.  Patbbaizi 

Oofio 

iioe.|e,i6o 

n.  VANADATBa 

619.  DsoHSKTra 

(^b,2ii)V 

ve.|e.|(Ph,zii) 

620.  Dbsoloizitb 

Ph^V 

¥e|e4rPb, 

621.  YAXADram 

3l»b"V+Pb0l 

v|e.|Pb,+jPb  a. 

622.  YOLBOBTHIXB 

1 
1 

Cii,V,fi 

623.  Ghilbitb 

« 

010.  WOIjFRAMITJU.  Lnpi  Spnma,  Lapis  niger  ex  qno  oonflatur  oandidum  plumbum  [=Tiu], 
Agrie^  Fobs.,  255,  1646.  Tolfram,  Ferrum  arsenioo  mineralisatum,  Spuma  Lupi  (fir.  tin  yeinsx 
WtdLj  Min.,  268,  1747.  Magnesia  [=MaTiganefle]  parva  oum  portdone  martis  et  JoyIb  mixta, 
Wolfiram  (fr.  AltenbergX  OronsU,  Min.,  107,  1758.  Wolflram=TnNGsno  Aom,  Iron,  and  Mang.. 
dPEIkuyar,  Ohenu  Zerg^  WolfVams.,  1785.  Tungstate  of  Iron  and  Manganese.  Scheelin  tetnx- 
gintf  ff^  Tr.,  It.  1801.    Wolframit  BreUfL,  Char.,  227,  1832. 

Orthorhombic.  /A  7=101°  5',  Rose  (101°  45',  Keradt;  101°,  Descloi 
zeaux);  /A  i-?=140°  32' ;  i-f  A  i-t=117*^  20' ;  1-i  A  l-J,  over  the  summit, 
=99°  12' ;  U  A  1-2=167°  88'.  Crystals  often  monoclinic  in  habit,  half  of 
the  planes  •),  1,  ^,  and  2-S,  being  absent  or  much  smaller  than  the  other 
half.  Cleavage :  ii  perfect,  i-i  imperfect.  Twins :  planes  of  composition 
iriy  f-t,  and  rarelj  \4.  Also  irregular  lamellar;  coarse  divergent  columnar ; 
massive  granular,  the  particles  strongly  coherent. 

H.=6— 5*5.  G.=7'l— 7*55.  Lustre  submetallic.  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some 
times  weak  magnetic. 
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Vwr. — The  most  important  varietieB  depend  on  the  proportions  of  the  iron  and  manganese 
Thoee  rich  in  manganese  have  G.=7-19— 7*64,  but  generally  below  7*25,  and  the  streak  is  mostly 
blaok.  Those  rich  hi  iron  hare  Q.=7«2— 7*54^  and  a  dark  reddish-brown  streak,  and  thev  are 
sometimes  feebly  attractable  by  the  macrvct. 


0 

i 

H 

H 

1-1 

fl-l 

1 

irl 

2-2 

/ 

i.2 

494 


406 


,A»1 


<l 


\U^ 


Observed  Planes. 

Oomp.— (^e,  1^)  W ;  mostly  either  2  ^e  W+3  ^[n  W,  or  4  l^e  W+Mn  W ;  but  also  ratios 
2:  1,  3:  1,  6:  1,  and  1:  4. 

Analyses:  1,  Gh.  J.  Popplein  (Mining  Mag.,  IL  L  859) ;  2,  0.  8.  Rodman  (priir.  oontrib.) ;  .S,  Ber 
nouilli  (Pogg.,  cxL  603) ;  4,  5,  Schaffgotsch  (Pogg.,  til  476) ;  6,  Ebelmen  (Ann.  Ch.  Phys^  III.  via 
606);  7,  Kussin  (Ramm.  3d  SuppL,  127);  8,  Bemoiiilli  (L  c);  9,  Weidmger  (ZS.  Pharm.,  1855, 
71);  10,  R.  Schneider  (J.  pr.  Ch.,  zliz.  322);  11-16,  Kemdt  (J.pr.  Ch.,  zlil  81);  17,  BeraouUli 
0.  a);  18,  19,  Schaffgotsch  (Ic.);  20,  Kemdt  (L  c);  21-24,  BemouiUi  0.  a);  25,  R.  Petzold 
(Pogg.,  xdil  474);  26,  Ebehnen  (L  c);  27,  Rammelsberg  (2d  SuppL,  175):  28-30,  Kemdt  (L  a); 
81-38,  R.  Schneider  (L  0.);  04,  P*  ^  <3ench  (Am.  J.  Sd.,  IL  zxriil  263) ;  36,  BeneUus  (Schw.  X, 
X7L476): 

£  i?ato  0/ ^e  W  fo  MnW=l :  4. 


G.                        W       f'e      An 

Ca 

1.  St  Francis  B^  Ma 

e-67                 (i)  75-40    6*69    19'38 

118=100-60  Popplein. 

2.  Madison  Oo^      " 

74-66     4-96    20*25 

99-81  Rodman. 

8.  Zinnwald 

76-20    6-60    17-94 

-99-74  BemonillL 

IL  BaJHo  ofteVtio  iin  W=2 : 

8. 

4.  Zinnwald 

7«191                     ^5-33     9-56    1512 

=100  Schaffgotsch. 

6.        « 

7-191                     75-66    9-49    1485 

« '—100  Schafigotsch. 

6.        « 

(1)75-99    9-62    18*96 

0-48=100  05  Ebelmen. 

7.        •* 

76-92    9-38    14-04 

=99-34  Kussin. 

8.        " 

76-16    9-72    18-99 

«r.,  Cb  l'10=99-96  BemonillL 

9.        « 

75-62    8*73    12-17 

2-27,  ti  1-89,  fi  0-3^1  =100-99  W 

10.        " 

7601     9*8!     18-90 

1*19=100'&I  R.  Schneider. 

11.        " 

7-223                     76'34     9-61    14-21 

=100- '3  Kemdt. 

12.         " 

7-231—7-22          75-62    9-66    14-85 

=100'0>  Kemdt 

13.  Monroe,  Ot^ 

7-411—7-486        75-47     9-68    14-26 

=99-26  Kemdt 

14.          ^ 

1-208— 7-269        75-96    9*74    14-60 

=100*00  Kemdt 

16.  Sddadcenwald 

7-482—7-635        75*68    9-66    14-30 

=99-54  Kemdt 

i6.  Altenbecg 

7-198—7-189        76-44    «-64    14-90 

—=99-98  Kemdt 

JJI.  Baiio<ifte  W  (biknW=2  : 1  marly. 

It.  Tmvenella 

76-99  16*29      8*46 

4-08=99'76  ^mkcnOOL 

* 

nr,  Jea«^o/l'eWft>ttnW=3:l,4: 

l,or6:l. 

18.  Bhvenfriedersdorf 

76-10  19*16     4-74 

=10f)  Sc  affgotsdi. 

19.  Chanteloap 

7-437                    76-00  1883      6*67 

=bi0()  So  afigotidL 
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a. 

w 

fe 

Mn 

20.  Ohintdoup 

7'48— t-5l 

75-83 

19-32 

4-84 

21.          " 

is-es 

18-77 

6-01 

22.          " 

76»75 

18-08 

5-75 

23.  Zfnnwald 

75-98 

18-51 

5-C2 

24. 

78-1 8 

18-49 

6-10 

25.  Stolberg 

76-67 

1898 

4»90 

26.  Limoges 

(t)  76-20 

19-19 

4-48 

27.  Uanegerode 

7*148 

75-66 

20-17 

3-54 

28.          " 

7-93 

75-90 

1925 

4-80 

29.  Monte  Video 

t-6— 7-518 

76*02 

19-21 

4*75 

30.  Kenscbiusk 

76 

75-64 

19-65 

4*81 

81.  Hara^  GlBsebaoh 

76-04 

18-61 

4-98 

S2.     "      Pikflfenberg 

76-21 

18-54 

5*23 

33.     "      Meisebeig 

76-25 

20-27 

8-96 

84  Fiowe  IL,  N.  G. 

1-486 

75*78 

19-80 

6-85 

35.  Gumberiaiid 

74-67 

17-58 

6-64 

1 


Oa 

=99*99  Kemdt 

0-22=99*68  BernouiHL 

lb  0*31=99-89  Bernouilli 
]b  0-52=100-08  Bernouill' 

^^=98-72  Beniouilli. 

0-70=  100-96  Petaold. 

^1  fig  0-80=100-67  Ebelm. 

=99-27  BammelBberg. 

——=99-95  Kerudt 

=99-88  Kemdt 

=100-00  Kerndt. 

,  Mg  «r.= 100-92  Sch. 

«  0-86= 100-74  Sch. 

"  0-15=100-91  Sch. 

0-82,  Sn  *'.= 101-26  Qenth. 

^  Si  2-10=100  BeneUiUL 

Yaaquelin  giyea  for  the  composition  of  a  wolfiram  from  the  Department  of  Haute  Tienne,  W 
73*60,  l^e  14-46.  fin  11*96=100  (Ann.  Oh.  PbTS.,  zzz.  261);  and  liichardson  found  for  one  frooc 
Bohemia,  W  73-60,  fe  11*20,  fin  15-75=100-66  (Thom.  Mm.,  L  487).  The  former  analysis  cor- 
responds nearly  to  the  ratio  5  :  4  for  the  two  tnngstates ;  and  the  latter  to  8  :  4  nearly. 

Hoppe-Seyler  (Ann.  Oh.  Pharm.,  czL  247)  found  indium  in  two  specimens  of  wolfram ;  oni 
oontamed  0-228  p.  a 

The  metal  tungsten  was  first  recognized  In  this  mineral  by  the  brothers  J.  Joseph  and  F 
d*Khayar,  in  1785  (Ch.  Anal  of  Wolfram,  eta,  translated  from  the  Spanish  by  Oh.  Oulleu,  Loudon 
1765,  a  work  of  which  a  German  translation  by  Gren  was  published  at  Halle  in  1786).  They 
obtained  from  tiie  Zinnwald  mineral  Tungstio  add  65-0,  ozyd  of  manganese  22*0,  of  iron  18*5=: 
100-5. 

Pyr.,  etc. — B.R  fuses  easily  (F.=2*6— 3)  to  a  globule,  which  has  a  crystalline  surface  and  is 
magnetic.  With  salt  of  phosphorus  gives  a  (dear  reddi8h*7ellow  glass  whUe  hot,  which  is  palei 
on  ooolmg ;  in  RF.  becomes  dark  red ;  on  charcoal  with  tm,  if  not  too  saturated,  the  bead  assumes 
on  cooling  a  green  color,  which  continued  tareatment  in  B.F.  changes  to  reddish-yellow.  With 
soda  and  nitre  on  platinum  foil  ftises  to  a  bluish-green  manganate.  Decomposed  by  aqua  regla 
with  separation  of  tungstio  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
tungstite  (p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  add,  or  even 
muriatic  acid,  to  g^ve  a  colorless  Kolution,  which,  treated  with  metallio  zinc,  becomes  intensoJy 
blue,  but  soon  bleaches  on  dilution. 

Obs. — ^Wolfram  is  often  assodated  with  tin  ores,-  also  in  quartz,  with  natiye  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  blende,  eta  It  occurs  at  Cornwall,  mudi  to  the  detriment  of  the  tin  ores. 
Foimdin  fine  crystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfriedersdorf^ 
Zinnwald,  and  Kertsdiinsk,  and  other  |p]aoes  mentioned  above ,-  at  Ohanteloup^  near  Limoges,  in 
France ;  near  Bedruth  and  elsewhere  in  Cornwall ;  in  Cumberland  (the  ratio  2  :  3  at  Lodifells, 
that  of  4  :  1  at  Godblphin's  Ball) ;  on  the  Island  of  Bona,  one  of  the  Hebrides ;  in  the  auriferous 
sand  of  the  Widclow  rivers,  Ireland,  with  tin.  Also  in  &  America,  at  Oruro  in  Bolivia.  The 
crjrstals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native  bis- 
muth and  the  other  minerals  above  mentioned,  often  peeudomorpbons  after  tungstate  of  liuie ;  in 
small  quantities  at  Trumbull,  Oonn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdage  farm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co.,  N.  C,  with  sdieelite,  crystals 
with  planes  /,  i-ty  |4^  1-i ;  w  Missouri,  near  Mine  la  Motte,  and  in  St.  Frauds  Oa,  li  m.  th>m 
6t  Fnmds  River ;  in  a  sneiss  boulder  on  the  W.  shore  of  Chief  Island,  L.  Oouchiching»  Canada 
West ;  at  Mammoth  mimng  district,  Nevada. 

This  species  is  shown  to  be  isomorpfaous  With  oolumbite  by  G.  Rose  (Pogg.,  Ixiv.  171).  Des- 
doizeaux  found  in  the  angles  of  wolfram  some  evidence  thai  the  crystals  were  monodinie  But 
G.  Rose  shows  from  the  twins  that  the  form  is  orthorhombio  and  not  obUque. 

AIL — ^Wolfram  occurs  altered  to  scheellto  by  a  substitution  of  lime  for  iron. 


611.  HUBNBBZTZL    JS  Siotte,  Reese  River  (OaL)  Reveille,  1865;  J7.  Oredner,  hi  B.  H.  Ztg^ 

r.  870,  1865. 


Orthorhombfc.    /A  1=^10$^.    Cleavage :  H  very  perfect.    Oommonlj 
in  columnar  masaes  or  foliated. 
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IL=4'5.    G.=7'14:,  Breith.    Lustre  adamantine  on  face  of  cleariige, 
elsewhere  greasy.     Color  brownish-red  to  brownish-black.     Streak  yellow 
ish-brown.    Opaque.    Fracture  uneven. 

Oomp< — libi  W=TaDgstic  add  t6*6,  protoxyd  of  manganoBe  28-4=100.    AnaljBes :  1,  BiotU 
k  Hiibner  (La);  2,  OL  &  Bodmim  (priy.  oontrib.) : 


W 

An 

te 

1.  Nerada 

76-4 

28-4 

=99*8  B.  ft  H. 

2.        " 

p5-46] 

24-31 

0-24=100  Bodman. 

^yr^  «to. — B.B.  in  the  forceps  less  (Hislble  than  wolfhun ;  with  the  fluxes  gives  manganese 
sad  tungstic  acid  reaotionB.  Partiallj  soluble  in  muiiatie  add,  leaving  a  yellow  residue,  soluble 
in  ammonia 

Obs. — ^From  the  Erie  and  Enterprise  veins,  in  Mammoth  dist.,  Nevada,  in  a  vein  8— 4  feet  wide 
in  argillite,  with  sdieelite,  fluor,  and  apatite. 

612.  FHRBHRITH.    Ferberit  K,  L,  T,  IMe^  Jahrb.  Mtn.  1863,  641,  attributing  the  name  to 

Breithaupt. 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  iri  very  distinct. 

H.=4— 4^.  G.=6-801,  Breith.;  7-109,  Ramm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  brownish- 
black  to  blackish-brown.     Opai^ue. 

Oomp. — Tungstate  of  iron  with  a  little  manganese ;  0.  ratio  for  ft,  W=l  :  2*14  to  1  :  2-23,  of 
nearly  1  :  2^  (instead  of  1 :  3,  as  m  wolfram) ;  giving  the  formula  i*  W,  with  :i^e  :  ]i[n=8  :  L 
Analyses :  1,  liebe  (L  a) ;  2-4,  Bammelsberg  (J.  pr.  Oh.,  xdi  268) : 

W       Su      f^e      An     ftg      Ca 

1.  Biptin,  Ihrheriie    'TO'll    014    28*29    302    0'42    1*76,  %1 117=99-90 Liebe. 

^ , f 

2.  **  "  69-88         26-68  3-09  =99*60  Bamm. 

3.  "  "  70  65         25*97     2*17     1*52=100  Bamm. 

4.  ••  "  69-88    0-16    26*34    3-00     1-62=100  Bamm. 

Pyr.,  etc. — B.B.  on  diarcoal  fhses  easily  to  a  magnetic  globule. 

Obs. — Occurs  in  the  Sierra  Almagrera  in  southern  Spain,  in  argiUaoeous  schist,  with  quarti. 

Named  after  B.  Eerber  of  Gera. 


613.  MEaABASITB.    Hegabadt  Breiffk,  B.  H.  Ztg.,  xL  189,  1852.    Blumit  K.  L.  T.  LUbe, 

Jahrb.  Ifin.  1868,  652,  attributing  name  to  Breithaupt 

Orthorhombic,  with  the  angles  of  wolfram,  Blum.  Cleavage :  i-t  dis- 
tinct ;  /in  traces.    Occurs  in  fine  needles. 

H.=3-5— 4.  G.=6-45,  fr.  Schlackenwald,  Eamm. ;  6-967,  ib.,  Breith. ; 
6*969,  fr.  Sadisdorf,  id. ;  6*939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddish-brown  to  hyacinth-red  translucency.  Streak  pale  yellowish- 
brown  to  ochre-yellow. 

Oomp.— Tungstate  of  manganese  with  a  little  iron ;  0.  ratio  for  ]ft^  W=l :  2^,  as  ia  ferberite; 
formula  ft*  W",  with  fe  :  in=l  :  4. 

Bammelsberg  gives  the  0.  ratio  1:3;  but  his  anal  8,  which  he  says  was  soade  on  the  purett 
material,  sustams  1 :  2^. 

Analyses :  1  -3,  Bammelsberg  (3d  Supp\,  127,  Min.  Oh.,  309): 


TOKOSTATES,  H0LYBDATB8,   YAKADATES. 


rtOS 


W      ^e  An  Ca  Si  Si  P,Jf 

L  Sddaokonwald     [67-06]  6-72  19-78  8*03  1-08  1*01  0*61 

a.           "                  71-71    7-19  21-10  —  — 

8.  "  71-6       6-4  281  


0-78=100. 
=100. 

— =ioa 


Pyr.,  ato. — Same  as  for  wolframite. 

Obi.— OoGurs  at  SchlackeDwald,  where  it  it  Bometimea  altered,  aa  ahown  bj  Blum  to  litho 
narge;  also  at  Sadisdorf ;  at  Morooocha,  Peru. 

014.  SOHBBUTB.  Tennspat^  Lapides  stannlferi  spathaoei  "lik  en  halt  spat'*  (fir.  BoUemiaX 
TFU2L,  Uhh,  303,  1747.  Kot  Tungsten  Yon  Bastnaes  [=Oerite]  OronsL,  Ak.  H.  Stockh.,  1751, 
lOn.,  183,  1758.  Stannum  spathosum  subdiaphanum  album  Zmn.,  Syst,  1768.  Tungsten  (= 
TuKOsno  Acn>  and  Lime)  Sdtede,  Ak.  H.  Stockh.,  17 8L  Sohwerstein  Wem^  Bergm.  J., 
886,  1789;  KarsL,  Tab.,  26,  1791.  Scheelera  KarsL,  Tab.,  66,  1800,  74,  1808.  Tungstate  of 
lame.  Soheelin  calcaire  IT.,  Tr.,  !▼.  1801.  Soheelspath  BreUfL,  Ohar.,  28,  1820.  Scheelit  Letmh^ 
Handb.,  694,  1821. 

Tetragonal;   hemihedral.     OM4  =  123''    8';   a  =  1-5869.    Observed 
planes:  0;  vertical  /,  i-l^  bat  not  common;  pyra- 
mids, ^,  i,  1,  ^-ij  ,i-iy  l^j  8-3,  1-2 ;  hemihedral  in 
the  planes  8-8  and  1-2. 
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0  A  1=114°  44' 
0  A  8-3=101  88 

0  A  1-2=120  21 

1  A  1,  pyr., =100  4 
1  A  1,  bas.,=130  33 


U  A  U,  pyr.,=107^  18' 
l^Al.i,ba8.,=113  64 

1  A  l-i=140  2 
1-2  A  1=156  59 
8-8  A  1=151  16 


SohlackenwakL 


Cleavage :  1  most  distinct,  14  interropted,  0  traces. 
Twins :  composition-face  I ;  also  i4.  Crystals  nsuallj 
octahedral  in  form,  resembling  f.  496.  Also  reniform 
with  columnar  structm*e;  ana  massive  granular. 

H.=4-5— 5.     G.=5-9--6-076.     Lustre  vitreous,  in- 
clining to  adamantine.    Color  white,  yellowish-white, 
pale  yellow,  brownish,  greenish,  reddish ;  sometimes 
almost  orange-yeUow.     Streak  white.     Transparent — translucent.     Frac- 
ture uneven,    ferittle. 

Oomp. — Ca  W=Lime  19*4,  tnngstic  add  80'6=100. 

Analyses:  1,  Klaproth  (Beitr.,  uL  44);  2,  Berzelins  (Afh.  i  I^.,  iv.  805);  8,  4,  Brandes  it 
Bucholz  (Schweig.  J.,  xx.  285);  6,  Himmelbach  fZS.  G.,  xv.  607);  6,  BernouilM  (Pogg.,  cxl  607); 
7,  Chonbine  (Ann.  d.  If.  Buss.,  817,  1841);  8,  Bammelsberg  (Pogg.,  Ixxviii.  514);  0,  Bowen  (Am. 
J.  8cL,  ▼.  1 18);  10,  F.  A.  G^nth  (Am.  J.  SoL,  U.  xxyUL  252);  11,  Bomeyko  (Ann.  d.  M.,  IV.  ill 
15);  12,  Delesse  (Bull  G.  Soc.,  H.  x.  17): 


1.  Oumwall 

2.  Weatmannland,  Sweden 

8.  Schlackenwald 
4.  Zinnwald 

6  Biesengebirge 

6.  Traversella 

7.  Katherinenburg 
d.  Keudorf 

9.  Monroe,  Ct 

10.  Bangle  M.,  N.  a 

11.  UamuoOk  (3hi]i 

12.  Fnunont 


W 

76-25 

80-42 

7800 

76-50 

8610* 

80-70 

78-41 

78-64 

76-05 

79-52 

76-76 

80*35  i 


Ca 

18-70 
19*40 
1906 
16-60 
19-80 
19-26 
18-88 
21*56 
19-36 
19*31 
18*06 
19-40 


Si 
1*60 

2-00 
2*94 


9e 
1-26, 


2-64 
0-75 


1-60, 
1r^ 


1-03, 
0*18, 


Sin  0-76—97*45  Klaproth. 
=99-82  Beraelios. 
=99-06  Brandes  &  Bucholz. 

Ca  and  'Al\'\  =98-54  Brandes  ft  B 
JHy  iig  tr.,  ign.  0-50  Himmelbach. 
=99-95  Bemouilli. 
,  ttg  0  65=97-94  Oh.    G.=6-07l. 
=  lo0'20  Bammelsberg.    G.=6-0ft 

Mn  0-31=99-29  Bowen. 

9d  0-13,  Cu  0*08=99-22  (atonth. 

Cu  3-30=97*85  Domeyka 
=99*76  DeleFse. 


^  TnMsof  •lUoa. 
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The  brothers  Elhii}  art  ob  .idned  (see  for  ref.  under  Wolvbax)  W  68,  Ca  SO,  ign.  2:=  1(0. 

Pyr^  etc.— B3.  in  the  foooeps  fuses  at  6  to  a  semi-trauspaceut  glass.  Soluble  with  borax  ti 
a  transparent  glass,  which  afterward  becomes  opaque  and  crjrBtaUlne.  With  salt  of  phosphomi 
Ibrms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  oold;  yarieties  con- 
taining iron  require  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears.  In  muriatic 
or  nitric  acid  decomposed,  leaYing  a  yellow  powder  soluble  in  ammonia. 

Oba. — ^^Tungstate  of  lime  is  usually  associated  with  crystalline  rocks,  and  is  commonly  found  in 
oonnection  with  tin  ore,  topajs,  fluorite,  apatite,  molybdenite,  or  wolfram,  in  quarts. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia;  in  the  Riesengebirge ;  in  fine  crystals  at 
Oaldbeck  FeU,  near  Keswick,  with  aimtite,  molybdenite,  and  wolftan.  Also  aX  Schellgaden  in 
Salsbergj  Neud^rf  in  the  Han;  Shrenfriederpdorf  in  Saxony;  Posing  in  Hungary;  Trayeraella 
in  Piedmont,  in  fine  crystals,  sometimes  transparent ;  Balecarlia  and  Bitsberg  in  Sweden ;  Fra- 
mont  in  the  Yosges,  with  pyiite  in  polished  crystals,  giving  Delesse  for  the  angles  of  octahedron 
1,  100"*  5'  and  I^C"  31',  G.=6'05;  at  the  copper  mines  of  Uamucot  near  Chuapa  in  Chili,  of  a 
reddish-gray  color,  mixed  with  green,  due  to  chrysoooHa. 

In  the  United  States,  crystallised  and  massiye  at  Lane's  lOne,  Monroe,,  and  at  Huntington, 
Conn.,  with  wolfram,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  CSiesterfleld,  Mass.,  in 
albite,  with  tourmaUne;  in  Uie  Mammoth  mining  district,  Nevada;  at  Bangle  mine,  in  Cabanas 
Co.,  N.  0. ;  and  Flowe  mine,  Meoklepburg  Co.,  some  ciyatals  at  the  latter  locality  having  a  nucleus 
of  wolfram. 

Tungstio  acid  was  discovered  in  this  species  by  the  Swedish  chemist  Scheele,  in  1781.  The 
word  tungsten^  first  used  by  Cronstedt,  is  Swedish  for  he&vy  sUme, 

Alt, — Occurs  altered  to  wolfram,  a  tungstate  of  iron  and  manganese,  by  the  aation  of  a  aolutkn 
of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron  arising  tnm 
the  decomposition  of  pyrite.    JUso  to  kaolinite  (at  Ehrenfriedersdorf ). 

616.  OXTPROSOHSBIITB.    J.  J),  WAOney,  Proc.  Cal.  Acad.,  iiL  287,  1866. 

CryBtalline-granular.     Cleava^  distinct  in  one  direction. 
H.=4'5— 5.     Lustre  highly  vitreous.     Color  pistachio-green,  passing  to 
olive-  and  leek-green.     StreaK  light  greenish-gray. 

Oomp.— 0.  ratio  for  ft,  W=:l :  8 ;  Cu  W  +  2  Oa  W=Tung8tic  add  7&-iS,  osyd  of  copper  8-95, 
lime  12*62=100.    Analysis:  Whitney  (L  c): 

W  79*69        Cu6-77        Je  0'81        Oa  10-96         S  1*40 =99*1 2. 

Pyr.,  eto. — ^In  the  closed  tube  blackens,  and  gives  off  water.  B.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  an  intense  green.  On  charcoal  blackens,  fuses  with  a  little 
intumescence,  forming  finally  a  slag  containing  minute  particles  of  metidlic  copper.  With  fluxes 
gives  tungstio  add  and  copper  reactions.  Easily  soluble  in  muriatic  add,,  tungstio  add  bditf 
separated 

Obs.— Occurs  in  the  vicinity  of  La  Paz,  Lower  California,  in  a  red  metamorphlc  rock,  associated 
with  black  tourmaline. 

Domeyko  has  analysed  a  nuneral  fi-om  Qhili  eontaining  8*8  p.  a  of  ozyd  of  copper.  See  under 
SOHBEUTR,  anaL  11. 

616.  STOLZTTB.  Soheel-Bleispath  BrtiXk^  Char.,  14,  1820.  Tnugstete  of  Lead.  Blelsdieelat^ 
WoUrambleierz,  Soheelsaures  Bid,  Qffrm.  Soheelitine  Beud,  Tr.,  ii.  662,  1832.  Stofadt  JETsMi, 
Handb.,  604,  1845. 

Tetragonal.  0  A  1-^=122''  38' ;  a= 1-567.  Usual  forms  octahedral. 
Observed  planes :  ly  1,  ^,  2, 1-t ;  sopietimes  hemihedral. 

0  A  i=132^  4'      1  A  1,  pyr.,=99*'  44'      1-i  A  H  pyr.,=106°  50' 
O  A  1=:114: 17      1  A  1,  W,=131  25        1-t  A  W.  ba8.,=lU  64 
0  A  2=102  42      2  A  2,  pyr.,=93  46  2  A  2,  W,=154  86 

Crystals  often  indistinctly  aggregated.     Cleavage:    0  imperfect;  1  stiD 
more  so.  • 

H.=2-75-  -8.    G.=7-87— 8-13     Lustre  resinous,  subadamantine.    Ooloi 


TUNOBTATSSy  MOiLTBDArBS,  TANADATES. 


601 


ffi*een,  yellowish-gray,  brown,  and  red.    Streak  nnccdored.    Faintly  tran» 
lucent. 


Oomfk— 'M  W-sTongstioMid'ftl,  ozjd  of  lead  48=100. 
264);  a,  Kerndt  (J.  pr.  Gh.,  zUL  116): 

W  ^b  Ca 

1.  Zinnwald  61*75         48*26  

a.         *'  (1)61-736        46-993        1*397 


Aniljnea:  1,  Lampadfas  (Sohw.  J^ 

=100  Lampadiua. 

0-471  Kerndt 


Pjrr.,  etc. — ^B.B.  decrepitatea  and  foaea  at  9>  *^  a  oiTBtaUiiie,  laatrona,  metallic  pearl  Witt 
Boda  on  charcoal  yielda  metallio  lead.  With  aalt  of  pLoephorua  gi708  in  OJl  a  ocdorleaa  glaaa. 
which  in  R.F.  beoomea  blae  on  cooling.  Deoompoaed  bj  nitric  aci<^  leaving  a  yellow  realdue  of 
tongatic  acid. 

Oba. — Stolaite  occara  at  Zinnwald  in  Bohemia,  with  quarti  and  mica ;  at  Blelberg  ^n  Garinthia, 
with,  molybdate  of  lead;  in  Chili,  prorinoe  of  Goquimbo;  at  Southampton,  Maaa. 

Thia  Bpedea  waa  flrat  made  known,  according  to  Brelthaupt,  by  Dr.  Stolz,  of  Tepliti. 

617.  WULFUNITB.  FlambDm  apatoaom  flaTO^ubrum,  ex  Ajinabeig  Avatr.  v.  Bam, 
lithoph.,  L  90,  1772.  Kimtheriaoher  Bleiapath  v.  Jaoqmnf  M iaoelL  Aoilr^  il  1781,  Vienna; 
Wulfen,  AbhandL  K.  Bleisp.,  Wien,  1786,  foL  Flomb  Jaune  de  Lide,  iil  387,  1783.  Gelbbleiera 
Wem.,  Bergm.  J.,  384^  1789.  Yellow  Lead-spar,  Moljbdenated  Lead  Ore,  Kinoan^  il  ^12,  1796. 
Plomb  molybdate  K,  iii  368,  1  SOL  Molybdate  of  Lead.  MolybdiLnbleiitpatb,  Bleimolybda^ 
Cferm.    KeUnoee  And,  iL  664^  1888.    WuUbmt  JEToid,  Handb^  604,  1841. 

Tetragonal.     Sometimes  heraihedral.      (?  A  1-^=122°  26';    flt=l-574. 
Observed  planes:    0;  square  priBmatic,  I,  i-i;  octagonal  prismatic,  i-3, 

Hj  H^  H  ;  octahedral,  X,  i,  j,  1,  | ;  i  -i,  hh  H>  l-^>  f  *•    ^^  modified 
sqnare  tables  and  octahedrons. 

0  A  1=114^  12'  1  A  1,  ba8.,=13r  35' 

1  A  1,  pyr.,=99  40    l-<  A  l-i,  pyr.,=106  44 


U  A  U,  ba8.,=92°  43' 
I-i  A  K  bas.,=76  as 


49T 


498 


499 


fl 


U 


Phenixville. 


PhenizYille. 


Cleavage :  1  very  smooth ;  0  and  \  mnch  less  distinct. 
massive,  coarse  or  fine,  firmly  cohesive.   Often  hemi- 
hedral  in  the  octagonal  prisms,  producing  thns  tables 
like  f.  500,  and  octahedral  forms  having  the  pris- 
matic planes  similarly  obliqne. 

H.=2-75— 3.  G.=603— 701.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  siskin-  and  olive-green,  yellowish-gray, 
grayish-white,  brown;  also  orange  to  bright  rea. 


Also  granularlj 
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1.  Garinthia 

40-5 

2. 

40-29 

8.        " 

89-30 

4. 

89-19 

6.  Zacatecas 

37-65 

6.  Phenixrllle^  v^hw 

88-68 

7.           "        red 

37-47 
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Streak  white.    Subtransparent — Bubtranslacent.    Fractare  Bnbcondioida! 
Brittle 

Vur. — 1.  Ordinary.  Color  yeUow.  2.  Vanad^^Brmu,  Gdor  orange  to  bright  red,  a  Tartet? 
ooourring  at  PhenixviUe,  Pa. 

Dauber  found  for  the  angle  1  A  ],  in  crystalB  fVom  Bleiberg,  isr  42' ;  fr.  Berggieahubel,  131°  47' ; 
fir.  Phenizville,  13r  60';  fr.  Zinnwald,  ISl''  67';  and  t.  Zepharovich.  for  crystals  fr.  Prubram, 
ISl"*  48'  38".  The  last  corresponds  to  114"  8'  for  0  A  1.  Desdoizeanx  found  for  0  A  1  on  AnU 
oquia  cry8tals=114''  30',  and  1  A  1=181'  40'. 

Oomp.—  l^bfio=M')l7bdic  add  38*5,  ozjd  of  lead  61*6=100.  Analyses:  1,  Gobel  (Schw.  J. 
zzxviL  71);  2,  Melling  (Rammelsberg  Ist  SnppL,  59);  3,  4,  Parry  and  J.  Brown  (FToc.  PhiL  Soc 
Glasgow,  April,  1847);  5,  a  Bergemann  (Pogg.,  Ixtx.  400);  6,  7,  J.  U  Smith  (Am.  J.  ScL,  U  zz 
246): 

fio  ^b 

69-0=99*5  GobeL 
61*90=102-19  MeUing. 
60*86=99*66  Parry. 
60-23=99-42  Brown. 
62-35 = 1 00  Bergemann. 
60*48=99-16  Smith.    G.=6-9S. 
60-30,  V  1-28=99-06  Smith. 

A  mdybdate  of  lead  from  Pamplona,  S.  A.,  afforded  Boussingault  (Ann.  Ch.  Phys.,  xIt.  326) 
tb  78-8,  fio  10-0,  C  2-9,  HOI  1-3,  P  1-8,  Cr  1*2,  ¥e  1*7,  itl  2*2,  quarts  8-7=98-1.  He  considera 
It  a  basic  salt,  with  the  formula  ^b'fia  Klaproth,  who  made  the  first  complete  analysis,  obtained 
fio  84-25,  l^b  64-02  (Beitr..  iL  275).  A  crystallized  wulfenite  from  Chili  gave  Domeyko  (Ann.  d. 
M.,  IT.  iii.  15)  flo  46-12,  ^b  47-00,  Ca  0*88;  corresponding  to  2l»bfio  +  0aflo.  The  red  color 
of  the  Phenixville  mineral  was  shown  to  be  due  to  yanadic  add  by  Smith.  The  mas8i?e  wulfenite 
of  Garmisch  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  eta  (Wittstein  in  Yiertel- 
jahrsschr.  pr.  Pharm.,  vii.  70). 

Pyr^  etc. — ^B.B.  decrepitates  and  ftises  below  2 ;  with  borax  in  O.F.  gives  a  colorless  glass,  in 
R.F.  it  becomes  opaque  black  or  dirty  green  with  black  fiodcs.  With  »alt  of  phosphorus  in  O.F. 
gives  a  yellowish-green  glass,  whidi  in  R.F.  becomes  dark  green.  With  soda  on  charcoal  yields 
metallic  lead.  Decomposed  on  evaporation  with  muriatic  add,  with  the  formation  of  chlorid  of 
lead  and  molybdic  add ;  on  moistening  the  residue  with  water  and  adding  metallic  zinc^  it  gives 
an  intense  blue  color,  whidi  does  not  fade  on  dilution  of  the  liquid. 

ObSi — ^This  spedes  occura  in  veins  with  other  ores  of  lead.  Pound  first  at  Bleiberg,  Schwar- 
senbach,  and  Wiadisch-Kappel,  in  Carinthia;  also  at  Ruskitza  in  Austria;  at  Betzbanya  and 
Szaaka  in  Hungary;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red,  and 
have  considerable  resemblance  to  cbromate  of  lead;  in  the  Kirghis  Steppes  in  Russia;  at  Anni^ 
berg,  Schneeberg,  and  Johamigeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
Chalanches,  DepL  of  I  sere,  in  France;  in  the  gold  sands  of  Rio  Chico  in  Antioquia,  Columbia. 
S.  A. ;  in  Lackentyre,  Kirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish 
orange  to  red  crystals  (fig.  499,  and  also  in  thin  tables)  at  Wheatley*s  mine,  near  Phenixville,  Pa. : 
at  the  Comstock  lode  in  Nevada;  at  Empire  mine,  Inyo  Co.,  CaL ;  in  the  Weaver  dist,  Arizona. 

For  recent  papera  on  ciyst.  see  Dauber,  Pogg.,  cviL  26*7 ;  Dead.,  Ann.  Ch.  Phys.,  IIL  IL  448 ; 
V.  Zepharovicb,  Ber.  Ak.  Wien,  liv.  278,  1866;  J.  L.  Smith,  Am  J.  Sd.,  II.  xx.  246. 

618.  PATERAITR    Paterait  ffauL,  C.  v.  Hauer,  Jahrb.  G.  BeidiB.,  TiL  196,  1866,  xiv.  303. 

Amorphons.    Color  blade 

Composition  Co  fio.    AxialysiB  by  Laube  (L  a,  xiv.  803) : 

fio  80-0    Bi2-0    9el6*6    Oo  27-0    £[8*6    8 12*0,  insoL  3*8=100. 

The  first  examination  of  this  mineral  was  by  Patera^  and  was  only  qualitative.  He  found 
molybdic  add,  sUica,  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jahrb.  G.  Reioha.,  vfiL  35) 
that  it  consisto  prindpally  of  vanadic  and  molybdic  adds  and  cobalt  Laube's  analysis  conflrma 
Patera's  result  The  mineral  ia  so  intimately  mixed  with  pyrite  and  bismuthinlte  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  sot 
phur  in  the  above  analysis,  molybdate  of  cobalt  remains,  which,  ao^rdiag  to  Laube,  is  the  tnif 
mineral 
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B,B,  in  the  dosed  tabe  giyes  water,  a  sublimate  of  molybdic  acid,  and  vapors  of  Bulphuroua 
QC.d<  On  charcoal  melts  easily  to  a  black  bead,  giving  a  white  coating.  With  borax,  bead  gpreen 
when  hot  (iron),  blue  when  cold  (oobalt).    Easllj  soluble  in  acids. 

Discovered  by  Vogl,  in  the  Ellas  mine,  Jobchimsthal,  with  uranium  ores. 

Named  from  A.  Patera,  who  flrst  examined  it 


619.  DEOHENITU.  C.  Bergemann^  Pogg.,  Ixzz.  393,  1860.  Arseoxen  v.  Kob^  J.  pr.  Ch.,  l 
496,  1850.  Eusynohit  Backer  db  yiesakr,  Ber.  Ges.  Freiburg,  1864,  Jahrb.  Min.  I860,  570. 
?  Bhombischer  Vanadit  Zippe^  Ber.  Ak.  Wien,  xliv.  1861  (see  under  Dbsoloizitb). 

MaBsive,  botryoidal,  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
structure. 

H.=3— 4.  G.=5-6— 5"81.  Lustre  of  fresh  fracture  greasy.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Var. — ^The  original  dechenite  was  from  Dahn,  near  Kieder  Schlettenbach,  in  the  Lauter  Valley, 
Rhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  G.=5'81. 
ArcBoxene  is  from  the  same  locality,  and  is  like  dechenite  in  all  its  characters,  except,  accord- 
ing to  Bergemanu,  a  duller  reddish-brown  color,  which,  however,  is  not  distinctive. 

The  Eusynchiie  is  ftx}m  Freiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  0.= 
5'596,  Bamm.,  and  H.=3*5 ;  it  occurs  in  nodular  and  stalactitic  forms. 

Oomp.— i*b  V,  or  vanadate  of  lead,  according  to  the  older  analyses ;  but  probably  in  all  cases 
vanadate  of  lead  and  sine,  with  the  formula  (l*b,  2n)  V". 

Analyses :  1-3,  C.  Bergemann  (L  c.);  4,  id.  (Jahrb.  Min.  1857,  897);  6,  v.  KobeU  (L  o.);  6, 
Fischer  k  Nesaler  (1.  c.) ;  7,  8,  C.  Czudnowicz  (Pogg.,  cxx.  17) ;  9,  Bamm.  (J.  pr.  CIl,  xd.  418) : 


1.  Dahn,  DecheniUf  red 

o  It               u            a 

8.  "           "       ywK 

4w  "      ArcBOxene 

0.  "           ** 

6.  Freiburg,  Euaynchiie 

7.  "  " 

8.  "  " 

9.  " 


ti 


47-16 
46*10 
49-27 
16-81 

22-69 
23-55 
19-17 
24-2-2 


52-92 

63-72 

60-57 

52-55 

48*7 

65-70 

56-47 

53-91 

57-66 


2n 


.=  100-08  Bergemann. 
-=99*82  Bergemann. 
•=99 -84  Bergemann. 


181 1,  Is  10*52,  ^1, 9e  1-84,  P  lr.=:99-83  Berg. 
16*32  KobeU. 

,  Si  0-94,  V  20*49=99-82  F.  &  N. 

16-78,  Si  8-20,  P  <r.=100  025udn. 
21*41,  Si  5*61,  P  <r.=100  Czudn. 
15*80,  Cu  0-68,  P  1*14,  Is  0-50=100  Bamm. 


The  fact  that  both  dechenite  and  eusynchite  contain  a  considerable  amount  of  oxydof  zincwas 
shown  by  O.  J.  Brush  in  1857  (Am.  J.  ScL,  II.  xxiv.  116),  and  the  identity  of  eusynchite  and 
arsdoxene  with  dechenite  suggested.  Fischer  &  Nesaler's  method  of  determining  the  vanadic  acid 
was  incorrect  (Ozudnowicz). 

Pyr.,  ate. — ^B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  B.F. 
g^ves  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (zinc). 
With  salt  of  phosphorus  and  borax  gives  an  emerald-gpreen  bead  in  R.F.,  becoming  yellowish-green 
to  yellow  in  O.F.  Decomposed  by  hot  muriatic  acid^  yielding  an  emerald-green  solution.  This 
treated  with  alcohol,  boiled  and  decanted  fh>m  the  separated  chlorid  of  lead,  yields,  atter  evapora- 
tion, a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  KobeJl). 

Obs. — Ocours  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Erantz. 

Named  after  the  (German  geologist,  von  Dechen. 


620.  DBSOLOIZmi.  A.  Damour,  Ann.  Ch.  Phys.,  HL  xli  72, 78, 1864.  Rhcmbischer  Yanadit 

Zippe,  Ber.  Ak.Wien,  xliv.  L  197, 1861,  Tachermdk^  ib.,  a.  157. 

Oithorhombic.     I A  7=100°  28';  Oa  1-1=143**  14' ;  a  :  J  :  o=0-747  • 
1 : 1 2052.    Angles,  Descloizeaux : 


610  ozTOEN  cxatpovmm. 

»i  i4  A  1^=122''  6'  1-i  A  l-a,OT.  ba8e.=91°4fi 

1-i  A  1-1,  top,=116  25     1-1  A  t4=147  85 
1-i  A  1-i,  iM^.,=127  10      Oa  14=148  12i 
l-iAl-i,ov.  l-lt,=115  10 

Cleavage  Done.    Plane  1-s  brighteet,  l-i  nndnlated  , 

i-}  verticaUy  Btriated. 

H.=3-5.      G.=6-839.      Lustre   bright.      Color 

black  to  olive-brown  ;  emaUeet  crystals  olive^reen, 

with  a  chatoyant  bronze  lustre ;  by  transmitted 
light  along  the  edgeB  light  brown  inclining  to  red ;  on  a  Borface  of  fractnre, 
colors  zoned  with  straw-jellow,  reddish-brown,  and  black ;  nearly  clear  at 
3uddle  and  darkest  at  extremitiea  of  crystals. 

Oomp. — ^'TsVanadioadd  29-3,  oijA  of  lead  10'1  =  100.    Afitlinw;  Dhdoot  (L  a) I 

V         tb      Zd      Cn      te      An      fi 

<1)  22-46     B4'70     204     O'SO     I'M     632     S-20 

The  oijdi  or  mangaaeBs,  iron,  copper,  and  x!nc  tte  regaided  u  imporiUM. 

Pyr,  eto. — In  the  closed  tube  gitea  traUr.  B.B.  on  charcoal  riuen,  and  la  partlallT'  redoced 
to  a  {(lobule  of  metallic  lead  cDTcloped  in  s  black  looria.  With  borax  in  K.F.  a  gr'een  glaaa,  and 
with  nitre  in  O.F.  a  violet  co)or  due  to  maaftaneBa.  With  Mlt  of  phOBphonie  in  B.F.  a  gluB  ot 
a  chrome-green  color,  which  la  orange-jBllow  iu  the  O.F.    Dissolvea  in  cold  dilute  nitric  acid. 

Obt. — Occurs  in  biubII  cijstala,  1  to  i  nun.  thick,  cluBlered  on  a  silioeoaa  and  femiginou*  gangue 
(h>m  Sooth  America,  and  asaociated  with  acicular  green  pTTomorphite. 

Zippe's  vaaadUe  (L  c)  is  referred  to  deecloiziCe  bj  A.  Schrauf  {Fogg.,  crri.  S6&,  1S62).  The 
mineral  occurs  at  KSppel  in  Carinthian  in  smull  clove-brown  rhombic  octahedron  b,  with  G.=6!*3. 
Tschermak  obtained  in  his  aoalysia  iBer.  Ak.  Wien,  iliv.  ii.  168)  V  46-",  Pb  64-8=100  (with  no 
zinc,  although  looked  TorX  and  referred  the  spedes  to  dechenite,  Grailidi  A  Weiaa  (Fogg.,  L  c.) 
m^e  the  form  orthorhombic,  and  the  angles  l-£  A  1-S=1!a°  28'— 125°  5H',  113°  IB'  — UK'  S5 , 
andOfi'S'-Sr  aO',  But  A,  Schrauf  finds  for  the  sataeuigtee  I26°-128",  lHl°-Ufir,  91  °- 
'  Vl",  agreeing  closel;  with  the  above  of  desclol£it«.  Schrauf  niggOBta  that  both  deadoliJte  and 
TBiiadite  are  dechenite ;  and  Tachermak  (Fogg  ,  cxriL  S49)  that  vanadite  and  dechenile  are  one 
apedea,  and  deadoizite  an  altered  ranadite. 

Nanied  alter  the  French  mineralogist  Deacloiieaux. 

620A  Vanadale  oj  Lead,  Iron)  Pheniirille,  Fa,  A  thin  aystalline  cniBt  of  a  dark  purple, 
almost  black  color,  but  dark  bf  aciuth-red  t^  tranBmitted  light,  and  of  a  dark  jellow  strraBk, 
occurs  coTeriog  quartz,  femiginous  daj,  and  wulfeoite,  at  Phenixvilte.  With  a  magni^ing  gUaa 
it  appears  to  oonaist  of  minute  lenticular  cryBtala.  It  could  not  be  wbotlf  separated  from  the 
aBBodatcd  wulfenito  and  other  [mpuritieB  for  analysis,  and  the  result  obtained  ia  therefore  not 
whoUj  eatisfadcrj-.  J.  L  Smith  found  (Am.  J.  ScL,  IL  li.  217,  1SB5):  V  1171,  Mo  20-14,  Pb 
5S01,Sn,Sl6-9o.0u  113,  sand  221,  aq  2-94^89-03.  Subtracting  the  lead  requited  by  the  molyb- 
dic  add  to  make  wulfenite.  It  leaves  22-G2  p.  c  for  the  11-70  of  vanadio  add;  which  is  nearer  tlie 
composition  of  desdoiiito  than  that  of  dedienile. 

631.  TANADINITB.  Plomb  brun,  Braunbleien  of  ZImipMi,  laHg  tm&an.  ObrosMito  da 
Fkimb  brun  (from  DescotH's  anaL)  Bror^n.,  UilL,  IL  204,  1 807.  VanadinUeiei*  0.  Hate,  Pogg^ 
zziz.  4GB,  1833.  Venadinit  v.  Seb.,  Grunda^  283,  1888.  Vanadate  of  Lead.  TanadiniptOb, 
VanadinbleUpath,  VanadlnsaiiTes  Blel,  Oerrn.     Plomo  pardo  Domevlf. 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  iu 
planes  of  the  pyramids  1,  |,  1-2,  and  2-2  ;  1  A  1,  over  torminal  edge,  143'* 
58',  OAl=140*8i',/Al=130^  Usually  in  implanted  globules  or  incroB- 
tations. 

H.=2-76-3.  G.=6-6623— 7-23;  6-886, Carinthia,Bamm.;  6-863,B«r6- 
sof,  Struve.    Lustre  of  snrtaee  of  fracture  reainous.    Color  light  brownuh- 


V 

]^b 

Pb 

01 

L  Zh&apoii 

74-00 

26-33 

2.  Scotiand 

28-44 

66-88 

7-06 

3»-45 

8.       ? 

16*86 

63-73 

6-6-i 

2-26 

4.  Oarinthia 

17-41 

69-68 

6-62 

2-23 

5.  Bereaof 

16-98 

71-78 

7-18 

2-46 

6.       " 

U-64 

71-14 

7-18 

2-46 
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yellow,  fltraw-yellow,  reddish-brown.     Streak  white  or  yellowish.    Sub 
translucent — opaque.    Fracture  uneven,  or  flat  conchoidal.    Brittle. 

Oompi^^b"  \^+ ^  Fb  Gl=yanadate  of  lead  90*3,  chlorid  of  lead  9-7=100.  AnaljaeB  •  1,  Ber 
leliuB  (Sohw.  J.,  Ixiii.  119);  2,  R.  D.  Thomaon  (Thorns.  Miel,  i  674) ;  3,  Damonr  (Ann.  d.  IL,  II[. 
XL  161) ;  4^  RammelBberg  (Wjl  Gb.,  316) ;  6,  6.  StruYe  (Verb.  Um,  Qea.  St.  Petersb.,  1857) : 

,  J?e»fl»  0-67 =100  Bera. 

,  Pe  and  Si  016=99-43  Thomsoa 

,  2n6-35,Cu  2-96»fl[  3-80=101-60  D. 

0'95=96*79  itamra. 
8-08=101-43  Strove. 
2-79=9811  Strove. 

Pyr*,  etc — In  the  cloned  tube  decrepitates  and  yields  a  faint  white  subfimate.  B.B.  tbsea 
easily,  and  on  charcoal  to  a  btaok  lustrous  mAss,  which  in  B.F.  yields  metallic  lead  and  a  coating 
of  chlorid  of  lead;  after  completely  ozydizing  the  lead  in  O.F.  the  black  residue  gives  with  salt 
of  phoaphoras  an  emerald-green  bead  in  R.F.,  which  becomes  light  yeilow  m  O.F.  Gives  the 
chlorine  reaction  with  the  copper  test.  Fused  with  8  parts  of  bisulphate  of  potash  forms  a  dear 
yellow  mass,  which  on  cooling  reddena,  becoming  finally  of  a  pomegfranate-yellow  color.  Decom* 
posed  by  muriatic  add. 

If  nitric  add  be  dropped  on  the  crystals  they  become  first  deep  red  from  the  separation  of 
▼anadic  add,  and  then  yellow  upon  its  solution. 

Oba. — This  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  since  been 
obtained  among  some  of  the  M  workings  at  Waulockbead  in  Dumfriesshire,  where  it  occurs  in 
small  globular  masses,  sprinkled  over  cahimiue,  or  forming  thin  coatings  on  the  surface  of  that 
mineral,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  ^  iu.  across ;  also  at  fiercsof  in 
the  Ural,  with  pyromorphite ;  and  near  Windisch  Kappel  in  Carinthia,  in  ciystals,  the  angles 
as  above  given.  This  mineral  has  never  been  found  at  Wicklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

Schabus  gives  for  the  forms  from  Windisch  Kappel  J!  1 ;  J[  1,  ^;  /  1,  2-2 ;  0,  Z  1,  $^;  0,  j;  1, 
1-2.  The  basal  angle  of  pyramid  1  in  different  crystahi  was  78*"  46—78**  64'.  The  angles  are 
very  near  those  of  mimetice  and  pyromorphite,  the  basal  angle  in  the  former  being  79"  24'— 80' 
4A' ;  and  in  pyromorphite  of  Bleistadt,  80*^  40'  (Pogg.,  a  297). 

Koksoharof  regards  the  oryatals  from  Beresof  as  pseudomorphs  after  pyromorphite ;  and 
Strove  observes  tiiat  the  crystals  contain  at  centre  a  portion  of  unaltered  pyromorphite  (Min. 
BussL,  iii.  44).  Del  Rio  discovered  this  spedes  at  Zimapan,  and  obtained  fh>m  it,  in  1801,  80*72 
of  oxyd  of  lead,  and  14*8  of  a  now  metallic  add,  the  basis  of  which  he  called  BtTfthnmium.  This 
result  was  set  aside  by  himself  in  the  Ann.  des  ScL  Nat  de  Madrid,  Feb.  1804  (Ann.  d.  M.,  iv. 
1819),  and  also  by  Descotils  in  the  Ann.  Ch.,  lliL  1806,  bo^  of  whom  made  the  add  the  chromic^ 
and  the  mineral  a  brown  chromate  of  lead.  The  metal  vanadium  was  not  discovered  by  Sef^trom 
until  1830,  and  then  in  iron  made  of  ore  fVom  Taberg,  Sweden;  and  in  the  same  year  Wohler 
showed  that  Del  Rio's  lead  ore  was  a  vanadate. 


622.  VOLBORTHira.    Een,  BuH  Aa  St  Pet,  iv.  1838,  and  J.  pr.  Oh.,  ziv.  62.    Koanffite. 

Vanadate  of  Copper.    Yanadinsaures  Kupfer. 

Hexagonal.  In  small  Bix-eided  tables,  often  aggregated  in  globular  forms. 
Cleavage :  in  one  direction  very  perfect. 

H.=3— 3'6.  G.=3"55,  Credner.  Lustre  pearly  to  vitreous.  Color 
olive-green,  citron-yellow.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent 

Oomp. — ^According  to  Hess  0  <^)  ^  hydrous  vanadate  of  copper. 

IPyr^  etc. — ^B.B.  on  charcoal  fhses  easily  to  a  black  bead,  which  fai  the  inner  flame  becomes 
bladcish-gray.  With  soda  or  charcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reao 
tions  for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  addulated  with  muriatic  acid  and  boiled,  gives  an  emerald-green  solu- 
tion, and  this  diluted  with  water  becomes  blue ;  v.  KobelL 

Oba. — ^From  Syssersk  and  ^ischne  Ta^lsk  in  the  Urals,  where  it  was  found  l>y  Dr.  A.  Volborth , 
and  from  several  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  ai  the 
AiesandroflT  mine  in  the  MotowUich  District 
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622A.  Yanadatb  or  Ldtb  and  Oofper  (Ealk-Yolborthit).  Near  Tolborthitey  Vat  oontainiiig 
ttme,  and  found  at  fViederichBrode  in  Thuringia.  There  are  two  varietleB,  aooording  to  Orednet 
(Pogg.,  Izxiv.  546,  1848);  (I)  a  green,  in  thin  tables,  cleaving  easily  in  one  direction,  greenish- 
yellow  in  streak,  pearly  in  lustre,  with  G-.=3'496 ;  (2)  a  gray,  fine  crystalline  granuUir,  browD* 
Bh-yellow  in  streak,  with  H.=8'6,  and  G.=8'860. 

Analyses  by  Oredner  (L  a): 


Cu       Ca        1^     l(Cn      £[ 

1.  Green  (})  36-58      44*15     12*28    0*60    0*40    4*62,  gangae  010 =98*63 

2.  Lighi-green         [36-91]     88-90     17-40    0*87     0*68    4*62,       »»       0-77=100. 
8.  Oray  3902      88*27     16*65     0*92     0*52     6*05,       ^       0*76=101*1^ 

The  results  correspond  most  nearly  with  the  formula  (Cu,  Ca)^  V+aq.  The  ratio  of  Cu  to  Ca 
in  No.  1  is  about  5  :  2;  and  in  2  and  8,  3  :  2. 

623.  Chilettb  Kenng,,  Mohs'sche  Ifin^  28,  1853  (Vanadate  of  Lead  k  Copper  Donuykc,  Ann. 
d.  M.,  IV.  zix.  150,  1848 ;  Yanadinkupferbleierz).  This  ore  has  a  dark  brown  or  brownish-bliMdc 
color,  and  has  been  observed  only  in  an  earthy  state,  looking  much  like  a  femiginous  clay  oi 
earth.  It  occurs  in  cavities  in  an  arseno-phoephate  of  lead  along  with  amorphous  carbonates  of 
lead  and  copper.  B.6.  fhses  easily,  and  affords  a  black  pearl,  a  fittle  blebby ;  gives  a  dear  gre««" 
pearl  with  sidt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  copper  on  charooaL  In 
nitric  acid  easily  soluble. 

Ooxp. — ^l*b*  V + Cu*  V.    Analyses  by  Domeyko  (L  o.) : 


V 

tn 

P 

Cu 

l»b     PbOl    Ca    Fa,?^1    Si 

fi 

1. 

13*5 

4-6 

0-6 

14*6 

64*9       0*8       0-6       3-6       1*0 

2*70,  day  1*0=97*2. 

2. 

13*83 

4-68 

0*68 

16*97 

61*97     0-37     0-68     842     1*33 

2-70,    **    1*62=97*55 

Considering  the  arsenic  and  phosphoric  adds  as  combined  with  lead,  constituting  the  arsenc 
phosphate  with  which  the  mineral  is  associated,  the  analysis  affords  very  dosdy  the  abov^ 
formula. 

This  ore  occurs  at  the  silver  mine  called  Mina  Grande,  or  Mina  de  la  Marqueza,  in  Chili,  til 
recently  worked  for  copper  and  silver. 

628A  Vanadate  from  (he  Lake  Superior  Copper  Region.  An  ore  similar  in  color  and  dayey 
appearance  to  Domeyko's  mineral,  has  been  announced  by  J.  E.  Teschemacher  among  spedmenb 
from  the  Cliff  Mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  was  ascer^ 
tained  by  both  blowpipe  and  add  tests.  The  color  is  a  dark  chocolate,  and  also  a  bright  yellow. 
The  exact  state  of  composition  of  the  vanadic  add  is  doubtftil.  There  is  no  oxyd  of  lead  in  the 
ore,  and  the  brown  variety  is  mixed  with  an  earthy  oxyd  of  iron ;  when  carefblly  separated  from 
the  gangue  it  was  found  to  contain  no  copper.    This  Min.,  531,  1850. 


6.  SULPHATES,  CHEOMATES,  TELLUEATES. 

In  crjgtalline  form,  specific  grayity,  and  color,  the  Sulphates  vary  almost 
indefinitely.  The  harmless  is  not  above  4.  The  Chromates  have  bright, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2*6— 3'5.  Jfo 
native  hydrons  chromates  are  known. 

The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates, 
have  the  crystallization  oi  the  sulphates,  the  carbonic  acid  being  wholly 
subordinated,  as  regards  the  form  produced,  to  the  sulphuric,  the  more 
powerful  acid.  Thus  leadhilUte  is  nomoeomorphous  with  anglesite,  celes- 
tine,  etc.,  susarmiU  with  dreelite,  and  lana/rkite  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

00»dr«2iVtvnof(ieCAarxK(ef«o/a0i8WjpJ^a(ei.  Thesulphateaof  the  alkalies,  the  alkaline  aarthi^ 
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and  oxjd  of  lead,  are  not  decompoBed  hy  heating  in  the  matrass  or  dosed  tube;  other  sulphates, 
such  as  those  of  protozyd  of  iron,  manganese,  eto^  are  partially  decomposed  wiUi  the  evolution 
of  sulphurous  and  sulphurio  adds.  On  diarooal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  sulphids,  whidi,  moistened  with  dilute  muriatio  acid,  evolve  sulphuretted 
l<  jdrogen ;  the  other  salpbates  thus  treated  g^ve  off  sulphurous  acid,  and  leave  eartiis  or  metallic 
oxvds,  or  metals  or  metallic  sulphids,  and  sometimes,  where  the  metal  is  volatile,  coat  the  coal 
with  ozyd.  All  non-volatile  sulphates  when  Aiaed  with  soda  or  neutral  oxalate  of  potash  od 
diarooal  jield  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  dean  surface  of  silver  with  a  drop  or  two  of  water,  it  stains  the  metal  yel- 
lowish-brown to  black  from  the  formation  of  sulphid  of  silver;  treated  wich  muriatio  add  the 
fused  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphurio  add  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  sal^  which  produces  a  whits 
predpitate,  insolulSe  in  acids  and  in  anmionia. 


I.  ANHYDROUS. 


AABANQBMENT  OF  THB  SPEOISa 


1.  Oxygen  raJHo  between  basee  and  add  1 :  8. 


I.  SULPHATTTE  GBOUP. 


$26.  SULPBATITB 


fiS 


S0«|0t|H| 


IL  CELESTITE  GBOUP.    Orthorhombio ;  /A  7=100* -106*. 


626.  ?TATLOBnB 

627.  APHTHITALirB 
626.  BilSENITB 

629.  Thsnabditb 

680.  BaBITB 

631.  Celestitb 

632.  Amhtsbitb 

683.  AvGLmn 
634.  TZiNXOSm 

636.  Lbadhillite 


(f]fc+iNH*0)S 
£3 

iSTaS 
BaS 
SrS 
CaS 
»bS 
2n9 
l»bg+3tb0 


6e,|e,K«K«+iAin.) 

sea|e,|(iK,-hiHO 

fiOaiealNa, 

6e,|e,|Ba 
6e,|0i|Sr 

fiOtiejea 

fiOtlOslPb 
60a|0s|2n 

6  e,|e  jPb+3  [6  eie,|Pb] 


III  CALEDOKITE  GBOUP.    Orthorhombio;  /A /=:aboat  96*. 
686.  OAunx)Nm  f^bS+(^b,Cu)0 


IV.  DBEELITE  GBOUP.    Bhombohedral ;  BMi=W 


637.  Dbshutb 
688.  SuBAxmn 
639.  ConnELLiTB 


(f]fta+i0a)9 
^bS  +  3]?bC 
?B,Cu,Ol 


Be.|e,KfBa+i€a) 

6es|e,|Pb+8  [6e|0i|Pb] 


y.  GLAUBEBITB  GBOUP.    Monodinic;  /A  7=88*— 86*. 


640.  Glaubebzii 

641.  IiANABKm 


ttSa+iCa)S 
^bS-^t^bO 


se.|e.KiKa,+iea) 
s  et|e.pb+ [6  e|e  jpbi 
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TI.  OBOCOITB  GBOUF.    Oontala  ohromio  aoicL    IConooliiiia 

645.  Caooom  ^bCr  erBJ^BJp^ 

2.  OxygmrtOioltiweenlaBeBtmdaeidl  i2» 
L  Oontam  dmnnio  add  and  protozjd  bases. 

643.  PHdsioooHBonn  WCi*  erie«|0«|Pb» 

644.  YAUQUiuinTa  (tM+iCu)*Cr*  €rte«|e«|(|Pb+i6«)ft 

f 

645.  JOflBATTB 

n.  Contain  sesquiosyd  bases. 

646.  FRTKorn  (i  t^+ {  9e)  S*  6t  es|e4(i  Fe+f  0¥t), 

647.  Aluxiav  21  S*  Siei|e.|9Al« 


626.  8ULPHATITB.    Sulphurio  Add.    Sdiwefelstore  6Wm.    Sulphatite  DmuL 

Liqtiid.    G.=1'85.    ColorlesB.    Odor  pungent.    Taste  intensely  acid. 

Oomp.— fi  S=8alphurio  add  81*6,  and  water  18-4=100. 

Obs. — This  add,  in  a  dilute  state,  baa  been  found  in  the  neighborhood  of  several  Tolcanoe& 
It  occurs  near  Sienna,  in  the  cavities  of  the  small  yoloanio  mountain  named  ZooolinOi  and  in  a 
cavern  near  Aiz,  in  Savoy.  Water  strong  with  sulphuric  add  occurs  at  Alabama,  Qenesee  Co., 
N.  T. ;  also  at  Tusoarora,  near  BrantfoM ;  at  Chippewa,  Niagara,  and  at  St  David^s,  Canada 
West  The  first  afforded  W.  J.  Craw  and  H.  Emi  for  1000  i»rta  of  water  (Am.  J.  Sd.,  II.  iz. 
449),  and  the  Tuscarora  water,  T.  a  Hunt  (Bep.  G.  Can.,  160,  1847,  546,  1863): 

FreeS     :^eS      &5"      6a9      &g§      &5       iSTaS        Si       Naa 

1.  20122    0*4366    0*3702     1*1066    0*4692     01061     0*1196    0*0666   =4*6760  EmL 

2.  2*0070    0*4266    0*8282     1*1161     0*6806    0*0822     0*0945     0*0368    0*0684=4*6848  Craw. 
8.      4*2895*  0-8638    6*4681    0*7762    01639    00608    0*0602  P  <r.=«^1615  Hunt 

•  so'  HO. 

The  water  for  Hunt's  analysis  was  taken  in  October,  1847;  another  portion  taken  in  April, 
1846,  afforded  Croft  2*9069  of  sulphuric  add,  with  the  bases  in  quite  different  proportions. 

The  specific  gravity  of  the  Alabama  water  is  1*00482  at  16**  C,  Emi;  of  that  of  Tuscarora 
1*00668. 

Sulphuric  add  results  from  the  ozydation  of  sulphuretted  hydrogen. 

Paramo  de  Buiz  in  New  Granada,  and  Bio  Tinagre,  are  volcanic  localities. 

626.  TATZiOBITB.    Sulphate  of  Potash  and  Ammonia  W.  J,  Taylor,  Proc.  Ao.  N.  ScL  Philad.- 

809,  1869. 

In  small  compact  lamps  or  concretions ;  stmcture  crystalline. 
H. =2.    Color  yellowish-white.    Taste  pungent  and  bitter.    Unalterable 
in  the  air. 

Oomp.—(fK0+iNH«0)S0"=Sulphuriu  add  47*8,  potash  47  0,  ammonia  6*2=100.    Ami 
tfses :  W.  J.  Taylor  (L  a) : 

9  JTa  &      KH«0 

L    48^        1*68        43*45        5-37,  org.  matter  tr. =98*00. 
l    48*80  46*49  6*10,    *'        '*       <r.=99'89. 
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Pyr^  eto. — ^B.B.  on  platinum  foQ  blackens  and  fUsea  with  dif&colty,  leaving  a  white  bead, 
wU&  ia  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  cnidbk 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Tajrlor). 

Obs, — From  the  guano  beds  of  the  Chinoha  Islands. 

An  artificial  sulphate  of  potash  and  alumina  is  described  bj*  Link  as  early  as  1796,  in  OreU*ft 
Annalen,  L  29. 

027.  AFRTHITAUTB.  Tesuvian  Salt  SmUhaan^  PhiL  Trans.  R.  Soa,  1818.  Aphthalose 
BeutL,  Tr.,  il  477,  1832.  AphthitaUte,  Shqxird,  Min.,  L  86,  1835.  Arcanite  ffaUL,  Handb., 
492,  1846.  Glaserite  Eeuum,,  Handbu,  1847.  Sulphate  of  Potash.  Schwefelsaures  Kali, 
Ealisulphat^  Chrm,    Potasse  suUkt^  i>. 

Orthorhombic.  /A  7=104**  62',  O  A  l-i=119^  46';  a:h:  <?=l-749  : 
J  :  1'3.  Observed  planes :  6>,  1-i,  ^i,  i-t,  1-i,  f4,  i-i,  1,  2-5.  0  A  ^t= 
149°  46',  0  A  4-1=146°  4',  1-%  A  1-i,  ba8al,=120°  29',  1-i  A  1-i,  id.,=l06° 
46'  f i  A  4-i,  id.,=60"  28',  fi  A  i-i=67°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfectly  mam- 
miliary,  and  m  crusts. 

H.=3— -3-5.  G.=±:l*731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.    Taste  saline  and  bitter,  disagreeable.     Unalterable  in  the  air. 

Oomp. — ti  S=Potash  64*1,  sulphuric  add  46*9=100.  A  specimen  from  Vesuvius  contained 
Sulphate  of  potash  7 1'4,  sulphate  of  soda  18*6,  ohlorid  of  sodium  4*6,  chlorid  of  ammoniumi  copper, 
and  iron  6*4=  1(N)  (Phil.  Trans.,  1813). 

Pyr.,  eto. — Fuses  before  the  blowpipe  without  intumescence.    Solublj9  in  water. 

Obs. — ^Found  at  YesuviuSf  upon  lava,  in  delicate  crystallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  aphtkaloae  by  Beudant,  in  1832,  flrom  ipBtrot^  unaUerabUf  and  SAc,  aaU;  and  changed,  by 
Shepard,  to  the  less  incorrect  form  from  these  Greek  words,  aphihUaUie,  GUuerUe  was  used  m  the 
last  edition  of  this  work,  a  name  given  by  Hausmann  in  1847,  after  the  chemist  Christoph  Glaser 
(1664X  the  salt  having  been  early  called  Sal  pdychresium  Gkueri.  But  if  aphthitalite  i^  rejected, 
ArcanUe  of  Haidinger  (derived  Arom  one  of  its  alehemistic  names,  Aroanum  duplicatum)  comes  next 
m  order  of  priority. 

628.  mSBNTTB.    A.  SGoechi^  Mem.  G.  soUa  Oampania,  98, 1849. 

In  silky  fibres  of  a  white  color.    Soluble ;  taste  acid  and  bitter. 

Oomp«— &  3+d  3.    Analysis  by  Scacohi  (L  a,  J.  pr.  Gh.,  Iv.  64)  : 

566-98  ft  86*67  Si  0*38  £[6-12=100. 

Pyx.,  etc — Fuses  easily  in  the  flame  of  a  spirit  lamp,  imparting  a  violet  color  to  iL    Soluble 
in  water. 
Obs. — Occurs  in  a  hot  tufa  oarem,  near  ICseiie. 

629.  THBNAROITB.    /.  L,  OaaoBeoOj  Ann.  Gh.  Fbys.,  xzxiL  808, 1826.   Anhydrous  Sulphate 
of  Soda.    Pyroteohnite  ScaeeMi  Mem.  Inoend.  Vesuv.  NapoU,  1866. 

Orthorhombic.  /A  7=103*'  26',  0  A  1-1=120**  36',  Hausmann;  a:i:c 
=1-6905  : 1  :  1-267,  0  A  l.t=126°  51',  1-i  A  1-i,  top,=73°  42',  basal=106° 
18',  1  A  1=185^  4tl\  123**  43',  74**  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2— 3.  G.=2-55,  Streng;  2*73,  Casaseca.  Lustre  vitreous.  Color 
white  to  broMHi.    Translucent. 

Oomp.— jfa  3=Soda  66*8,  sulphuric  add  43*7=100  Analyses :  1  Oasaseca  (L  e.) ;  S,  A.  Dicli 
(PhiL  Mag.,  IV.  y.  373);  3,  Streng  (Johrh.  Min.  1868,  666) : 
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OXYGEN  COMPOUNDS. 


1.  Espartiims 

2.  Tarapaca 

3.  Bolivia 


B            JTa  &  tt 

99-78  

66-11        42  «7         

54-81        4152  0-46  0*60 


01 

— i  Sa  C  0-22=100  Ca&iaeca 

,  insoL  2-19=99-67  Dick. 

001, insol.  3-39=100*29  Strong. 


IPyr,,  etc. — Ck)lor8  t!ie  blowpipe  flame  deep  yellow.    Wholly  soluble  io  water. 

Oba. — Occurs  in  Spain,  at  Espartinas,  5  leagues  from  Madrid  and  2^  from  Aranjuez.  TLe 
water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  conoentrated  in  the  sum- 
mer season,  deposits  crystals  of  thenardite.  Also  in  nitre  plains  of  Bolivia;  at  Tarapaca,  witli 
glauberite  and  ulexite,  the  crystals  of  which  locality  give  some  of  the  angles  nearly  of  trona, 
according  to  H.  J.  Brooke  (la).  Also  on  the  scoria  of  Vesuvius  ipyratechnite)  of  the  eruption  of 
1855;  on  solution  and  evaporation,  octahedral  crystals  were  obtained  by  Scacchi  having  the 
planes  I,  1-i,  1,  34,  with  /A  7=1 18'*  37',  1-i  A  l-l,  over  base,=128''  58',  1  A  1,  ba8al,=l35"  21', 
pyramidal, =123°  89',  74*  36',  3-S  A  3-S,  basal,=158°  41',  pyramidal,  63"*  48',  128''  2'. 

Elayser  has  analyzed  an  adcular  saline  efflorescence  from  a  mine  near  Clausthal,  and  obtained 
(B.  H.  Ztg.,  xviiL  1859,  No.  18)  Sa  5  91-95-3,  Mg  S  1-6-4-0,  i'e  S  0-2,  6a  S  I'O-l-S,  with  tt 
1-1*8. 


630.  BARim.  Lapis  Bononiensis,  Litheosphonis,  K  Lketus^  Utini,  1640;  Jf^n^  in  Muk« 
Ac.  N.Our.,  1673,  1674,  and  Lap.  Bon.  in  obscure  luoens,  1675.  (1)  Lysesten,  Bononiensisksten, 
Gypsum  irregulare,  lamelloaum,  etc.,  WalL^  Min.,  56,  1747;  (2)  Marmor  metallicum,  Spatiim 
tessulare  (G.=4-266),  ut,  58,  1747.  (1)  Gypsum  spatosum  pt,  Marmor  metallicum,  Spatum 
Bononiense  (G.=4-5),  Tungspat,  Oronst,  Min.,  21,  1758;  (2)  Terra  calcaroa  phlogisto  et  acido 
vitrioli  mixta,  Leswersten,  Lapis  hepatious,  id.,  26,  1758.  Gypsum  ponderosum  v.  Bom, 
Lithoph.,  L  14,  1772.  Spath  pesant  ou  s^l^niteux  de  Lisle^  Orist,  1772,  with  figs. ;  ib.,  1783. 
Heavy  Spar;  Bolognian  Spar;  Cauk,  Calk,  Gawk,  DerhysK  Miners^  Withering,  PhiL  Tr.,  1784. 
Schwerspath  Wem.,  etc.  Spathum  pondero8um=Terra  ponderosa  viUiolata  Bergm^  >Sciagr., 
1782.  Sulphate  of  Baryta.  Baryte  sulfate  JFV.  Schwefelsaures  Baryte  (ren7i.  Stangenspath 
Warn,  -Strahlbaryt  Baroselenite  JRrw.,  Min.,  i  136,  1794.  Barytite  DelameUi.,  T.  T.,  ii  8, 
1797.  Baryt  Karst,  Tab.,  88,  76,  1800.  Batyte  F.,  Tr.,  ii.  1801.  Baiytine  BeucL,  Tr.,  44i. 
1824.    Barytos. 

Hepatit  Karsiy  Tab.,  38,  75,  1800;=LapiB  hepaticus  Oronsty  v.  supra  ;=Terr.  pond,  vit 
petroleo  imbuta  Berffnuy  Sciagr.,  1782;=Leber8tein  pt.  Oerm.  ;=Fetid  Heavy  Spar.  Allomor- 
phit  BreU/Uj  J.  pr.  Cb.,  xv.  822,  1888.  Galstronbarite  5^.,  Am.  J.  Scl,  xxxiv.  161,  1838. 
Barytocolestin  v.  WaUeraTL^  Pogg.,  xciv.  137,  1855. 

Orthorhombic.  I A  7=101°  40',  0  A  1-^=121°  60';  a:h:  c=l-6107  : 
1  :  1*2276.  Observed  planes :  0 ;  vertical,  /,  i-i,  i4,  t-f ,  i-2,  i-i,  i-f,  i-2, 
iri ;  macrodoraes,  ^i,  |-^,  -J^-i,  ^4,  -J-i,  ^,  1-*,  |-l ;  brachydomes,  ^l,  J-l, 
|4,  14 ;  octahedrons,  |,  |,  |,  |,  i,  |,  1 ;  1-2,  |-S  ;  ^r^,  1-2,  f  S. 
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0  /v  i'l 

(9  A  14 

<?A|-S 
OAi= 
OAi= 
OAi= 

Oa1= 

OAi-i 

0A14 
0  Ai-l 


=158°  4' 
=141  8 
=121  50 
=111  36 
:152  33 
=133  54 

:145   17 

=115  42 
=146  43 
=127  18 
or  a=90 


lA 
lA 
1  A 
i-i  A 
t-S  A 
i4A 
1-^  A 

Ha 

1-lA 

Ua 

t-i  A 


1,  mac.,=110°  38' 
J,  brac.,=91  22 
1,  bafl.,=128  36 
t-2=135  40 
i-S=116  55 
i-t,  top, =102  17 
1^,    "    =63  40 
H    "    =113  26 
14,    "    =74  36 
/=x^9  10 
U=l^  27 


Crystals  usually  tabular,  as  in  figures ;  soinetimef 
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prismatic  in  the  direction  of  the  vertical  axie  (f.  507).  Cleavage :  basal  rather 
perfect ;  /  Bomewhat  less  eo ;  H  imperfect.  Twins :  plane  of  composition 
v-i,  the  compound  character  being  apparent  in  the  strise  of  the  plane  0 
Ako  in  globular  forme,  fibrons  or  lamellar,  crested  ;  coarsely  laminated, 
laminee  convergent  and  often  curved ;  also  granular ;  colors  sometinieH 
banded  as  in  etmagmlte. 


H.-=2-5~3-5.  G.=4-3-4-72 ;  4-4864,  G.  Rose,  a  pure  colorless  crystal. 
Luetro  vitreona,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dai'k 
brown.  Transparent  to  translucent — <>paqne.  Sometimes  fetid,  when 
rubbed.     Optic-axial  plane  bracliydiagonal. 

Var.— I.  Ordiaary.  (a)  Cryatals  Ufmally  broad  or  atont;  aometiDies  veij  laigB,  weiBhing  100 
Um.;  EOmetimeHliiHlenderDeedte*.  Dauber,iiftercat«nil  meaiuremeats,  made /A /=101  40 ,  and 
0  A  f^=l41°  6',  TaijiDg  but  two  minnlea  in  tfae  latter  tiom  former  mpaauremeiitii  {Fogg.,  CTiil 
440).  (b)  Oraled;  maaawe  o^^reirationa  of  tabular  cryatola,  the  crjBtalsprojectmgal  surface  ii.tq 
orest-like  forms,  [c)  CWuninor;  the  colnmna  often  coarm  iStan{;mipalh)  and  loosol;  aggregated, 
and  either  radiated  fitrahlbaryt)  or  pfirallel ;  rarely  flue  Hbitina.  Werner's  ttangenepalh  was  ftom 
Freiberg,  (dj  In  globular  or  nodular  concretiona,  aubflbroua  or  columnar  within.  Boloffna  Slant 
is  here  included,  beinfi  radiated,  globntar,  often  reddiah-graj  in  color.  It  in  from  a  bed  of  cla;  in 
lit  Patemo.  near  Bologua,  and  was  early  a  source  of  wonder  because  of  the  phoaphoreacence  it 
exhibited  alter  beating  with  charcoal  "Bologna  phosphorus"  was  made  Trom  it  in  the  Form  of 
aticka,  by  powdering  the  mineral  and  uniting  it  again  with  gum.  (e)  Lamellar,  either  {-)  straight 
or  (f)  curved :  the  latter  sometimes  as  ^gregatjons  of  curved  scale-like  plates  (the  krumxhaliger 
Sehuwrsjiafh  of  Werner).  (/)  Oraoular.  ij?)  Compact  or  cryptocryataliine.  (A)  Elarthy.  ffi  Sta- 
kctitic  and  atalogmitic ;  aimilBr  in  Htructure  and  origin  to  calcareous  etaiactitea  and  atalBgraitea. 

2.  FUid;  so  called  from  the  odor  given  off  whtn  atruck,  which  odor  is  due  to  carbooaccoaa 
matters  precent.    (AnaL  6-B.) 

3  Aliomorjih^  Breitb. ;  a  kind  having  the  form  and  cleavage  of  anhydrite,  and  found  al  Unter. 
wirbach,  near  Rudolatadt^in8chwaraenbitfg;  Q.=4'36— *'*8.  Probablypaeudomorphoua;  Breit- 
haupt  regards  it  as  a  case  of  dimorphism. 

4.  CaknTaAotilt  Thomson  (Uin.,  L  106)  is  a  white  bsrite  from  Strontian  in  Argylesbire,  con* 
talniug,  probdbljaa  mixture,  S'Sp.  c  of  lime,  and  some  silica  and  alumina.  He  found  S  Zb'2'i,  Ba 
48'US,  gr  (I-T9,  Ca  G-HO,  f'e  0-16,  S\  414,  %1  S-4S,  moisture  0'a7  =  IU0-lS;  Q.=4'19U7.  A  part 
of  the  krtmwchaiiger  Srhwerspalh  of  Werner— spedmeos  ftem  Freiberg— is  referred  here  by 
Breitbaupt,  who  gives  for  7a/ 101°  S3',  and  O.=4-0i— 4-29. 

B.  Celalobarite ;  the  spar  contaicliig  much  sulphate  of  atrontlan.  a*t  that  of  Binnen  valley. 
Bwitrerland  (anaL  2),  to  whicli  von  Walterahauaen  appUed  the  name  baq/IO'aletliTif,  and  alao  that 
of  anaL  3,  4.  The  angles  of  theBioueu  spar,  aocordjog  toHagard,«ieiiiterBiediBtebetwoea  those 
of  bsrite  and  colettite. 

6.  Caiitrm^arilt,  fVom  St^oharie,  N.  Y.,  haa  the  aspect  of  a  mere  mixture.  Shipard  made  it  a 
oompound  (L  a.)  of  tarionaiaof  atrontia  (22-S>>)  and  line  (12'IC),  with  OSfifip.  cofaulphata  of 
baryta,  and  saya  it  is  partly  tohible  in  munof u^ocui  uuVi  ^erveKmct.  Von  Hauer  tbuud  a  apedmen 
(torn  Schoharie  labelled  caittnmlKa-ae  to  consist  of  sulphates  alone. 

Ctuffi  la  the  ordinary  barite  of  the  Derbyrhire  lead  mines.  WIthcriDg,  who  first  analyted  il 
(PhiL  Trans.,  Ixxiv.  293,  1184).  describes  it  aa  oocurring  in  roDodiah  forms,  conaistiog  of  rhom- 
boidal  lamuueoooAiaedly  aggregated  sndwbite  or  reddish  in  c(dor,  with  G.'.=.4*;)3U;  sndaaecoiul 
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▼Brjety  as  ndlated  flbEOus,  somewhat  silky  in  lustre,  and  at  times  concentric  in  structuie,  jelkyv* 
ish-white.  and  opaque,  with  G.=4-00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaqut 
earthy  variety  of  Uie  Derbyshire  lead  mines. 

The  harite  of  Muszar,  Hungary,  and  of  Betler,  near  Rosenau,  was  early  called  WotnY^     It  if 
common  barite,  in  cryafcala,  usually  oblong  in  the  direction  of  the  vertical  axis,  and  generally  with 
irx  and  0  large,  and  also  i-2  large.    A.  S^rauf  mentions  the  following  as  other  oocurring  planes 
O,  4-i;  1-i,  i-i,  H  S-i,  2A,  H  1}  2,  1-2,  2-2,  8-d,  4-7  (Ber.  Ak.  Wien,  xxzix.  286).    Leocliard 
says  that  at  Muszar  it  occurs  in  the  cavities  of  alumstone. 

Oomp.— Ba  §=rSulphuiic  acid  34*3,  baiyta  65*7.  Sulphate  of  strontian  and  silica  are  often  pres- 
ent, and  sometimes  sulphate  of  lime,  clay,  bituminous  or  carbonaceous  substances  Analyses:  I, 
Stromeyer  (Unters.,  22'i);  %  Waltershausen  (Pogg.,  xciv.  138);  8,  Rammelsberg  (Min.  Ch^  259); 
4,  Jordan  (Schw.  J.,  Ivii.  858);  6,  Heidingsfeld  (Bamm.  5th  SuppL,  207);  6,  7,  John  (Unters.,  iL 
73,  69);  8,  Klaproth  (Beitr.,  v.  121): 


1.  Nutfleld,  orysL 

2.  Binnen,      '' 

3.  Gorzig,       «'    bnK 
4w  Olausthal, /oi. 

6.  Caisbronbaryief 


BaS     Sr3     CaS     9e     Si,£lC,Bit    d 


99*37 
87-79 
h8'48 
86-00 
83*10 


9-07 

16*12 

6-76 

710 


012 
0-25 


6*12     1*88 


6.  Kongsbeig,  ^epoitte 

7.  Andrarum, 
8. 


93-55 


u 


ti 


a 


92*75 
85-25 


8-58 
2*00 


0-87 
1-50 


-i—     —  ——=99 -49  Stromeyer. 

2-83     —  =98*15  WallershauaefiL 

0*89     — *  -^=99*74  Rammelsberg. 

6*75     0-37 =98*87  Jordan. 

=99*74  Heidingsfeld. 

*— , ' 

2-00  John. 

2-00  1-25  John. 


6^00    5*00  2^1-00    0-50    2*25  (loss  incL)  Klaproth. 


G.  of  anal.  2=8*977  ;  4,  4*4888. 

In  pure  colorless  crystals  fh>m  Silbach,  of  G.= 4*4864  (Bose),  Bammelsberg  found  no  impuritioi 
except  a  trace  of  strontian  (Min.  Ofa.,  259).  Freiesleben  found  8  p.  c.  of  silica  in  a  variety  from 
Nassau. 

AUcymorpfuie^  according  to  Gtomgross,  contains  1  '9  p.  a  of  sulphato  of  lime  as  impurity,  but  von 
Hauer  found  none  (Jahrb.  G.  Reichs.,  1853,  152). 

Pyr.,  etc« — B.B.  decrepitates  and  fuses  at  H,  coloring  the  flame  yellowish-grden ;  the  fused 
mass  reacts  alkaline  with  teat  paper.  On  charcoal  reduced  to  a  sulphid.  With  soda  gives  at 
first  a  clear  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  which  spreads  out  and  soaks 
into  the  coall  If  a  portion  of  this  mass  be  removed,  placed  on  a  clean  silver  surface,  and  niois- 
tened,  it  gives  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  this 
will  not  be  absorbed  by  the  coal  when  treated  in  powder  with  soda.    Insoluble  in  acids 

Oba. — Occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores,  as  part  of  the  gangue 
of  the  ore.  It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  olten 
in  crystals  along  with  calcite  and  celestite. 

At  Duftou,  in  Westmoreland,  En^and,  laige  transpareot  crystals  occur,  sometimes  of  gigantic 
dimensions;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  cavern,  and  one  weighed  lOu 
lbs.  Other  English  localities  exist  in  (^mwall,  near  Liskeard,  etc.,  in  Cumberland  and  Lanca- 
shire, in  Derbyshire,  Stafibrdshire,  eta ;  fine  stalactitic  at  Newhaven  in  Derbyshire;  in  Scotland, 
in  Argyleshire,  at  Strontian ;  in  Perthshire,  of  a  bright  yellow  color  at  UalUndean ;  at  the  Gumber* 
land  lead  mine;  in  Ireland,  in  thick  veins  in  old  rod  sandstone,  at  Ballynasoroen  in  Londonderry. 

The  septaria  of  Durham,  Englsmd,  which  are  cut  and  polished  for  tables,  etc.,  have  the  veinings 
lined  with  brown  heavy  spar,  adding  much  to  their  beauty.  Some  of  the  most  important  European 
localities  are  at  Felsobanya  and  l^mnitz,  at  Freiberg.  Marienberg,  Clausthal,  Pnubram,  and  at 
Boya  and  Boure  in  Auvergne. 

In  the  United  States,  in  N,  Bamp.y  at  Piermont  In  Maa8»,  at  Hatfield  and  Leverett  In  Com^ 
at  Cheshire,  large  crystals,  sometimes  transparent  (f  506,  and  simpler  formsX  intersecting  in  veins 
red  sandstone  with  vitreous  copper  and  green  malachite;  at  Berlin,  Farmington,  and  Soutlnugton. 
In  K  York,  at  Pillar  Point,  opposite  Sackett*s  Harbor,  massive,  2-3  ft.  thick,  m  compact  lime- 
stone, affording  large  slabs,  beautifUl  when  polished;  at  Scohaiie,  a  fibrous  variety  with  caldte, 
the  two  often  mechanically  mingled ;  in  St.  Lawrence  (Jo.,  fine  tabubu*  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  farm  of  J.  Morse,  in  Gouvemeur, 
with  calcite  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Bossie ;  the  crested  variety  at 
Hammond,  with  crystals  of  pyrite;  at  Woloott,  Wayne  Co.,  near  the  stratum  of  lenticular  iron 
ore,  and  on  the  S.  side  of  the  Mohawk,  opposite  Little  Falls.  In  Pernio  in  crystals  at  Porkiomen 
lead  mine.  In  Virffinia,  at  Eldridge's  gold  mine  m  Buckingham  Co.  (fig.  507);  3  m.  aW.  from 
Lexington,  in  Rockbridge  Co.;  a  beautiful  white  variety  on  the  plantation  of  J.  Hon),  Esq. 
Fauquier  Co.  In  &rUw&y,  near  Paris,  in  a  large  vein.  In  Tfcnn.,  on  Brown's  Creek ;  at  Haysboro' 
near  Nfa^hviUe;  in  laige  veins  In  sandstone  on  the  W.  end  of  I.  Boyale,  L.  Superior,  and  op  Spai 
Id.,  S.  shore,  one  vein  (containing  also  calcite)  14  ft  wide,  sometimes  in  crystals;  in  traf  of  K 
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■nore,  rdns  namerous.  In  Cbmukt,  a  irein  27  io.  wide  at  Landadown,  affording  fiD«  orjstala 
In  fine  crjatala  near  Fort  Wallaoe,  Kew  Mezloa 

The  white  Tarietiea  of  barite  are  ground  up  and  employed  as  a  white  painty  either  alone  oi 
Bized  with  white  lead. 

For  recent  papen  on  cryst,  see  Dauber,  L  a;  PfaS;  Pogg.,  eii.  464;  Heasenberg,  llin.  Not.,  iii. 
and  iv.  AboTe,  the  deavage  prism  is  made  the  vertical  J!  as  done  by  Phillips.  Brooke  and  Miller, 
and  many  other  authora,  this  position  giving  the  simplest  symbols.  Neumann  makes  this  prism 
the  dome  1-i^  and  i4  the  basal  plane  0,  while  0  above  is  his  ut  The  planes  following  the  ordei 
on  page 6 16,  are,  in  Naumann^s  position, aa follows:  i-l;  "vertical,''  14,  i-t,  0,  }-i,  24,  4-i,  f-i,  i-i^ 

Hi  "macTodom6s,"i^,  f-6,  i-5,  ii,  i-S,  t-^,  I,  t-|;  " brachydomes,"  H  24,  H  14:  "octahe- 
drons," 8^,  6^,  6-5,  44,  3-3,  2-2,  f-j,  1 ;  2,  3-1;  ^  1-^  H. 

Named  fh>m  /?<io<'(,  toeighif  or  0apvi,  heavy. 

Alt. — Heavy  Spar  occurs  altered  to  caldte,  spathic  iron,  cerussite^  quarts,  limonite,  rcJ  iron 
ore^  pyrite,  psUomelane,  gdthite. 

631.  OBLB8TITE.  Fasriger  Schwerspadi  [=Flbrous  Heavy  Spar]  (fir.  Frunkstown.  Pa.i 
Sehutt,  Beschr.  Nordamer.  Foss.,  12,  Leipz.,  1791.  Schwefelsaurer  Stroutianit  aus  Pennsyl- 
vauian  Klapr.,  Beitr.,  IL  92,  1797.  Strontiane  suUkt^  (fir.  Sicily)  (after  Yauquelin's  anal.)  DoUh 
mieUf  J.  de  Phys.,  zlvl  203,  1798  (disc,  by  D.  in  &  hi  1781).  Coalestin  Wem^  Wn.  Syst,  1798; 
Lefu,  liln.,  238,  1800;  KarsL^  Tab.,  54^  95,  1808.  Sicilianite  Lena,  Min.,  233,  1800.  Sohiitait 
Gerhard^  G,  KaraL,  Tabb,  36,  76,  1800.  Zoleatin  tOyer  Germ,  Orthogr. 
Baiytosulphate  of  Strontian  ThonLt  Min.,  I  111,  1886. 

Orthorhombic.    7  A  7=104^  2'  (103°  80'-104°  3O0,  0  A  1^=121°  19f ; 
a:b  :  <j=1"64:32  :  1  :  1*2807.     Observed  planes :  0;  vertical,  i-i,  7,  i-i,  i-2, 


O  A  1^=157°  38'  0  A  14=127°  56'  1  A  1,  brach.,=89°  26' 

O  A  i-i=140  36  0  A  1-2=123  17  1  A  1,  ba8al,=128  U 

O  A  fi=129  3  (?  A  1-5=126  38  i-2  A  i-2=114  44 

O  A  }=152  29  OA  1-4=126  36  i-i  A  fi,  top,=101  11 

0  A  1=116  38  1  A  1,  mac.,=112  36  14  A  14,  top, =78  52. 
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Cleavage:  (7  perfect;  7  distinct;  i41e8S  distinct.    Also  fibrous  and  radi- 
ated ;  sometimes  globular ;  occasionally  granular. 

H.=3-3-6.  G.=3-92-3-976 ;  3*9593,  crystals,  Beudant;  3-973,  fr. 
Tharand,  Breith. ;  3*96,  fr.  Kington,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  faint  bluish,  and 
sometimes  reddish.  Transparent— subtranslucent.  Fracture  imperfectly 
conchoidal^uneven.    Very  brittle.    Trichroism  sometimes  very  distinct. 


«20 


OZTOKB  OOHFOrNDe. 


1.  FnnkitowD,  Pa. 

2.  Skalj 

3.  •• 

42 
46 
43-07 

58 
54 
56-35 

4.  Dornburg 
5. 

42-95 
43-75 

56-26 
54-78 

■ 

1*41 

6.  Suotel,  HanoTer 

7.  DebnOf,    "" 

8.  Fassa 

42-74 
42^ 
40-85 

55-18 
55-01 
51-93 

0-86 
0-64 
1-28 

0-31 

9.  Ischl 

43-82 

65-96 

lu.  Ertiirt 

4S-68 

63-::9 

0-51 

1-26 

Var^— 1.  Ordmanf.  (a)  In  cryatala.  Tbe  an|^  /a/  variea  miidi,  anl  profaabhr  in  par 
in  conaeqneDoe  of  the  preaenoe  oi  aome  baryta  or  lime.  It  waa  made  bv  Hauj  104  48'.  bu: 
with  the  common  goniometer;  bj  Knpflfor,  104'  20' ;  by  Pbillipe,  104';  bj  Ifoha,  103*  58  :  bj 
Websky,  in  an  elaborate  papw  on  cryatala  from  Pachow  in  Upper  ^eaia  (Z&  G^  ix.  303X  1«  3^  :r2. 
and  he  suggeata  therefore  that  thia  minend  maj  contain  lime  or  baryta;  bj  Danber,  in  very  ex.*-  c 
measurementa  of  SicUj  crystals  (Pogg.,  criii  44T),  104'  4  24 "  to  104M'  14  ',  with  tbe  dedu«.v-i 
mean  104''  6'  34 ' ;  and  for  the  dome  1-S,  75^  4b'  43" ;  by  Kokadiarof  (Mm.  BnsaL,  ▼.  8)  from  Sici:  v 
crystals.  104"  3'  46',  O  A i-i:=i40'  36',  his calcoUted  results  being  104''  3'  50    and  140'  35'. 

(6>  Fibrona,  either  parallel  or  radiated,  (c)  Lamdlar;  of  rare  occorrenofr  (d)  Grannlar.  {e, 
Concretionary.    (/)  Earthy;  impure  usually  with  carbonate  of  lime  or  day. 

2.  CalfiooeleatiiL    CoDtaimng  much  lime. 

3.  BarylocdeBtUt,  or  Baryto-eulphate  of  strontia  of  Thomson,  from  DnmmiODd  L,  L.  Erie,  con- 
tains much  baryta.  Hngard  gives  for  /A  /  in  this  Dmmmond  L  variety  103^%  an  an^  inter- 
oiediate  betwe^  that  of  bariie  and  celestite  (see  below). 

Comp.— Sr  S=Sulphnricaad  43-6,  strontia  56*4=10^).  Analyaea:  1,  Klaproth  (L  c);  2,  Yaoqne- 
lin (L  &);  3,  4.  6*  7,  Stromeyer  (Untera.,  203);  5.  Ifaddrell  (Banun.  Min.  CIl,  26<>);  8.  B.  Brandea 
(Schw.  J.,  zd.  177);  9,  v.  Hauer  (Jahrb^  G:  Beicha^  iv.  397) ;  10,  Scfamid  (Pogg.,  ckx.  631): 

5         b       Ba      Ca      Fe 

=100  Klaproth. 

=100  Yauqoelin. 

003,  CaC  0-09.  tL  018=99-72  Stromeyer. 
0i»3,  atl  0-05.  CaC  0-10,  fi.  Bit  0-10=99-49  a 
— =99-90  MaddrelL 

0*04,  C^C  0  02,  fi  0-05=99-20  Stromeyer. 
0-65,  Si  Oil,  ti  0-25=99-53  Stromeyer. 
0*5<i,  ^  I'Oo,  6a,  §,  C  1*83=97-34  Brandes. 

,  d  0-41=100-19  Haner. 

0-28=99-12  Schmid. 

Widce  found  in  celestite  from  a  stratum  of  day  near  Waaael — the  oakioedtstine  (Ardi.  d. 
Pharm.,  dii  32)— Sr  S  91*464,  Ca  §  8  813,  I'e  0-003=99*780;  G.=4-020.  It  nmy  be  only  a 
ijiizture.  _ 

Thomson  gives  for  the  compositioo  of  the  Dmmmond  L  celestite — harylooelesUte  (L  a) — S  4o<20, 
Sr  35-72,  l^a  23-06,  J^e  0*59,  ^  0-72=100-29,  and  G.= 3-921.  Bat  bis  analysis  needs  coifirma- 
tion.  The  celestite  of  Kingston,  G.  W.,  which  Thomson  ranks  with  that  of  Drummond  1.,  is  pure 
celestite  according  to  T.  S.  Hunt;  it  has  6. =3*96.  In  the  radiated  mineral  from  Ni^rK-n,  Han- 
over, Turner  found  (£(L  PhlL  J.,  ii  329)  §r8  78*21,  BaS  20*41=98-62;  and  Gruuer  iOilb.  Ann., 
Ix.  72)  Sr§  73'00,  iaS  2617,  who  analyzed  crystals  of  a  bluiah  milk-white  color,  haviu^  G.= 
3*9506. 

Wittstein  finds  that  the  blue  odor  of  the  oelestftte  of  Jena  ia  due  to  a  trace  of  a  phosphate  of 
iron. 

"Pyr-y  etc. — 'R3.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame  stron- 
tia-red;  tbe  fused  mass  reacta  alkaline.  ()n  charcoal  funes,  and  in  BF.  is  converted  :rto  a  diffi- 
cultly fusible  hepatic  mass;  this  treated  with  muriatic  add  and  alcohol  gives  an  invent ely  red 
tlame.     With  soda  on  charcoal  reacts  like  barite.    Insoluble  in  adda. 

Oba. — (Celestite  is  usually  associated  with  limestone,  or  sandstone  of  SUnrias,  Devonian,  Juraa- 
sic,  and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rode  salt,  and  day ;  and 
with  sulphur  in  some  volcanic  regions. 

Sidly,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypsum.  Fine  specimens  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain;  at  Dornburg, 
near  Jena,  fibrous  and  bluish;  in  the  department  of  the  Garonne,  France;  in  the  Tyrol;  Beta* 
banya,  liungacy;  at  Norten,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Also  found  at  Aust 
Ferry,  near  Bristol ;  in  trap  rocks  near  Tantallan,  in  East  Lothian ;  at  the  Calton  Hill,  Edinburgh ; 
near  Knaresborough,  in  Yorkahire ;  at  Popayan,  New  Grenada. 

Spedmena,  finely  crystallized,  of  a  bluish  tin^  are  found  in  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Canada;  Ohaumont  Bay,  Schoharie, 
and  Lockport,  N.  Y.,  have  afforded  good  specimens;  also  the  Bossie  lead  mine;  Depauville  aud 
Stark  (farm  of  James  0>iUX  N.  Y.  A  blue  fibrous  cdestite  occurs  near  Frankstown,  Logan's  Val- 
ley, Huntington  Co.,  Penn.,  associated  with  pearl  spar  and  anhydrite,  and  this  was  the  celestite 
taken  to  Europe  by  Schiitz,  and  named  by  Weme:  after  an  analysis  by  Klaproth. 

The  diirk  blue  fibrous  celestite  of  Jena  is  peculiarly  trichroic ;  and  its  color  also  varies  witb 
the  an^le  between  the  prindpal  deavage  and  the  direction  of  the  fibres;  the  color  with  the  angle 
86^  dark  blue;  67%  sky  blue;  46°,  p^  blue  (Schmid,  Pogg.,  cxx.  637). 

Named  from  oodesUs^  ceiestialj  in  allusion  to  the  faint  ahade  of  blue  often  presented  by  the 
mineral 
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Axjtlf«— Obtained  in  crystals  at  a'  temperature  of  300"  G.  from  solution  in  water  (Dr.  Sullivan) 
in  lameUar  crystalB  by  fUaing  a  mixture  of  gypsum  and  common  salt^  and  treating  with  water 
A.  Gages. 

632.  ANHTDRTTEI.  Muriazit,  Salzaaurer  Kalk  (fir.  Hall,  Tyrol),  Abbe  Poda,  FichteVs  Min.  Auf< 
sfltze,  Wien,  1794,  228.  WUrfelspath  Wenu,  1800,  Ludwig's  Min.,  I  51,  166,  I803=0ube  Spar. 
Soude  muriatee  gypsif^re  (of  Hall)  (firom  Elapr.  anaL  in  Beitr.,  L  307, 1795)  JSl,  Tr.,  il  1 801.  Chaui 
sulfate  anhydre  (fr.  Bex)  Vauq.,  H^  Tr.,  iv.  1801.  Anhydrit  Wem,,  180:{,  Ludw.,  ii  212,  1804. 
Wurt'elgyps  Ludwig,  iL  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  Gypsum.  Earstenit 
Eanum^  Handb.,  880,  1813. 

(jtokrosstein  (ft.  Bochnia  and  WieUczka)  Wem, ;  Tripe  Stone  Engl ;  Pierre  de  tripes  jFV.  ;= 
Anhydrit  Klapr.,  Beitr.,  ir.  231,  1807.  Pierre  de  Yulpino ;  ICarmor  Bardiglio  di  Bergamo ;  Bar- 
diglione;  Chauz  sulfate  quartzif^re  Vaiuq,j  JS,  Tr.,  iv.  251,  1801;  Siliceous  Anhydrous  Gyp- 
sum.  Kiesolgyps,  Yulpinit,  Ludmg^  11  170,  1804. 

Orthorhombic.  /A  7=100°  30',  0  A  l-i=127°  19' ;  a  :  J  :  (?=1-3122  : 
1  :  1*2024.  Observed  planes :  0 ;  vertical,  /,  i-i,  i-5,  i-},  i^,  i-| ;  domes, 
14,  f4 ;  octahedi'al,  o,  n,/. 

{?  A  14=132°  30' 

6>A|4=110  8 
14  A  14,  top, =85 
44  A  |4,  top,=40  16 
J4a|,  ov.  i4,=122 
i4Ai-}=143  12 
^1  A  f-;=77  26 
Hf  Ai-f,  ov.i4,=102  34 

«Ai4=136  35 
i4A/=153  50 


510 


^  ^  V 

^1^^ 


Aussee. 


Stassfurt 

t^  A  n=143°  37'         irl  A  (?=124°  10' 


Fig.  511  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  i-l  and  eacn  14,  or  the  correspond- 
ing edge.  Cleavage :  i-l  very  perfect ;  i4  also  perfect ;  0  somewliat  less 
so.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =3-3-5.  G.  =  2-899-2-985 ;  2'956,  Aussee;  2*985,  Stassfurt. 
Lustre :  i4  and  irl  somewhat  pearly ;  O  vitreous ;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or 
reddish  tinge ;  also  brick-red.  Streak  grayish-white.  Fracture  uneven  ; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  Optic-axial  plane  paral- 
lel to  t4,  or  plane  of  most  perfect  cleavage  ;  bisectrix  normal  to  0 ; 
Grailich. 

Var. — 1.  Ordinary,  (a)  Crystallized ;  deavable  in  its  three  rectangular  directions.  (&)  Fibrous ; 
either  parallolf  or  radiated  or  plumose,  (c)  Fine  granular,  (d)  Scaly  granular.  Vutpinite  is  a  scaly 
granular  kind  from  Vulpino  in  Lombardy ;  it  is  cut  and  polished  Jbr  ornamental  purposes.  11 
does  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concretionary 
forms  is  the  tripcstone  ( Oekrosstein). 

2.  P^eudomoi^hous ;  in  cubes  after  rock  salt 

Oomp. — Ca  §=Lime  41*2,  sulphuric  add  68*8=100.  Analyses:  1.  Klaproth  (Beitr.,  It.  224); 
2-4,  Stromeyer  (Schw.  J.,  xiv.  876);  6,  C.  W.  a  Fuchs  (B.  H.  Ztg.,  zzi  198): 


1.  Sulz,  crysL 

2.  Himmelsberg,  eri/»f. 


s 

59-78 
66-80 


Si 

0-25 
0*28 


0-09 


9e       Ca       d      Bit 

0-10    4!t06     =10319  Klaproth. 

0-25    40-68    2-91    0*04:^100  Stromeyer. 
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3.  VuipiMiej  coane         56*77    0*26    0*03    41*40    0*94=99*40  ^tromejer. 

4.  *'       fine  68*01     009     41*70    0*07=99*86  Stromeyer. 

6.  Stassfurt,  crygL  68*86     40*21    0*66=99*72  Fuchfl. 

Vauquelln  made  the  ynlpinite  to  contain  8  p.  a  of  silica  (and  henoe  the  name  sUiceoQS  anhjdriteX 
which  the  later  analTsea  do  not  sustain. 

Pyr.,  etc.— B.B.  fuses  at  3,  ooloriog  the  flame  reddish-jellow,  and  yielding  an  enamel-like  bead 
whidi  reacts  alkaline.  On  charcoal  in  RF.  reduced  to  a  sulphid;  with  soda  does  not  Aise  to  a 
dear  globule,  and  Is  not  absorbed  by  the  coal  like  barite;  is,  however,  decomposed,  and  yields  a 
mass  which  blackens  silver;  with  fluorice  fuses  to  a  clear  pearl,  which  is  enamel-white  ou  cooling, 
and  by  long  blowing  swells  up  and  becomes  invisible.    Soluble  in  muriatic  acid. 

One  hundred  parts  of  water,  at  18*75*'  0.,  dissolve  0*2  part  of  anhydrite. 

Obs. — Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same  that 
contain  ordinary  gypsum,  and  also  very  oommonly  in  beds  of  rock  salt  It  was  first  discovered 
at  the  salt  mine  near  Hall  in  Tyrol,  by  Abb4  Poda ;  and  next  that  of  Bex,  Switzerland.  Other 
localities  are  at  Aussee,  both  crystallised  and  massive,  the  former  sometimes  in  splendid  geodes 
(f.  511),  the  latter  brick-red;  at  Subs  on  the  Neckar,  in  Wurtemberg;  Himmelsbeiig,  near  llfeld; 
Bleiberg  in  Carinthia ;  Luneburg,  Hanover ;  Lauterbeig  in  the  Harz ;  Eapnik  in  Hungary ;  l:^chi 
in  Upper  Austria;  Aussee  in  Styria;  Berchtesgaden  in  Bavaria;  at  Rienthal  and  e£ewhere  in 
the  Alps,  crystals,  or  their  cavities,  within  quartz  crystals ;  StassfUrt,  in  fine  crystals. 

In  the  U.  States,  at  Lockport,  N.  T.,  fine  blue,  in  geodes  of  black  limestone,  accompanied  with 
crystals  of  calcite  and  gypsum.  In  Nova  Scotia  it  forms  extensive  beds  at  ihe  estuary  of  the 
Avon  and  the  St  Oroiz  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsum, 
Id  the  Carboniferous  formation. 

A  crystal  from  Hall,  figured  by  Hauy,  was  a  stout  rectangular  prism,  with  planes  /  on  the 
lateral  edges,  giving  WA/rnUO**  4',  whence  /a/=100'  8'.  The  Staasfurt  crystals  (f.  6Hi, 
Blum,  Jahrb.  Min.  1866,  601)  have  nearly  the  ordinary  forms  of  barite,  and  approximate  to  them 
in  angles.  Schrauf  makes  the  angle  over  i-l  of  an  occurring  vertical  prism  (Pogg.,  cxviL  650, 18(S2) 
120",  and  v.  Rath  (Ber.  nied.  Ges.  Bonn.  201,  1862)  121"  24'.  Blum  states  that  the  prism  /  is 
the  most  common ;  it  is  vertically  striated,  and  these  striations  are  formed  of  planes  of  the  other 
vertical  prisms  measured  by  him ;  measurements  onlv  approximations.  Schrauf  and  Blum  make 
the  angle  l-{  A  l-{=85';  Fuchs  (B.  EL  Ztg.,  xxi.  198),  84i°;  and  v.  Rath,  84^  84'.  In  fig.  611 
the  plane  o  is  in  the  same  vertical  zone  with  a;  and  if  o  is  made  the  plane  1  (as  done  by  Brooke 
and  Miller X  n  is  2-2,  and/ 3-3.  B.  and  M.  obtained  in  their  measurements  for  w  on/,  n,  a.  Ids'* 
14',  148**  41',  and  123^  31'  (PhiL  Mag.,  III.  19,  178);  and  Grailich  and  Lang,  for  the  same  (Ber. 
Ak.  Wien,  xxvii  26),  ISS*"  60',  143''  87',  124*'  10'.    The  latter  give  for  their  calculated  results, 

1  AS"  18i',  142''  69f ,  128*'  82V.    The  prism  i-|,  which  has  the  angle  102"  34',  may  be  that  homo- 
logous with  /of  barite;  in  this  case  the  brachydiagonal  above  would  be  the  macrodiagonaL 

Alt — Absorbs  moisture  and  changes  to  gypsum.  Extensive  beds  are  sometimes  thus  altered 
in  part  or  throughout^  as  at  Bex,  in  Switzerland,  where,  by  digging  down  60  to  100  ft,  the 
unaltered  anhydrite  may  be  found.  Sometimes  specimens  of  anhydrite  are  altered  between  the 
folia  or  over  the  exterior.    Also  altered  to  quartz  and  siderite. 

633.  ANGIiESITB.  Vitriol  de  Flomb  Monn^  Syst  Min.,  871,  1779.  Plumbum  acido  vitriolioo 
mineralisatum  Bergm.y  Sciagr.,  116,  1782.  Lead  mineralized  by  vitriolic  add  Withering^  Tii 
Bergm.  Sciagr.,  1783.  Lead  mineralized  by  vitriolic  add  and  iron  (on  I.  Auglesea  ''in  immense 
quantities  '0  WWiering^  ib.  Vitriol  de  Plomb  (fr.  Andalusia)  F^roust,  J.  de  Phys.,  xxx.  394, 
1787.  Bleiglas  (fr.  the  Harz)  Laeiiu,  Beob.  Harzgeb.,  ii.  366,  1789.  Nat  Bleivitriol  Karstm, 
Tab.,  24,  1791.  Lead  Vitriol,  Sulphate  of  Lead.  Vitriolbleierz  Germ.  Plomb  sulfate  /V. 
Anglesite  Beud.^  Tn,  ii.  469,  1882.  Sardinian  BreUh.,  B.  H.  Ztg.,  xxiv.  820,  1866,  xxv.  194^ 
1866. 

Orthorhombic.  /A  7=103*'  43^';  f?  A  1-^=121^  20^',  Kokscharof; 
a  :b  :  c= 1*64223  :  1  :  1*273634:.  Observed  planes:  0;  vertical,  /,  t-i,  i-t, 
i-2,  i-|,  i4j  ^2,  i-S,  t-f, ;  domes,  ^,  ^;  ^?,  i-t,  1-i,  3-t ;  octahedral,  |^,  J 
h  hh^i  H,  1-2 ;  2-1, ;  H,  f  2»  1-2,  2-2, 1-i,  f « ;  14,  24 

0  A  H=1*0''  37'  0  A  ft=147°  11'  0  A  1=115^  36J' 

0  A  14=127  48  <?  A  3-1=104  30  0  A  J=188  46 
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0  A  2=103^  28' 
Irl  A  7=141  52 
MAl.2=:158  34 

U  A  fi=139  23 
f-i  A  7=138  8 
7a  1-2=163  18 
/'Ai-J=160  38 


7a  1-8=141°  8' 
7a1=154  24J 
7a  2=166  32 
l^  A  1-2=153  17 
W  A  2-4=156  44 
1  A  1-2=151  32 
1  A  H=168  37 


1  A  1-1=147°  25' 
1-i  A  1-t,  top,=75  35J 
l-iAHov.i4,=104  241 
fiA4-i,top,=101  14 
1-2  A  1-2,  front, =137  8 
irl  A  i-2,  ov.  i-i,=115  1 
irl  A  i-J,  ov.  i-J,=134  0 
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616 


Phenizyille. 


FheDixYflle. 
616 


Angleaea. 


SiegeD. 


Crystals  sometimes  tabular ;  often  oblong  prismatic,  and  in  the  direction 
of  either  of  the  axes ;  as  the  vertical  axis  in  f.  515 ;  the  macrodiagonal  in 
f.  512,  516 ;  the  brachydiagonal  in  f.  513 ;  also  thick  and  short,  as  in  f.  514 ; 
also  sometimes  in  octahedral  forms,  more  or  less  modified,  made  principallv 
of  planes  1-2,  as  in  f.  517 ;  or  of  planes  1 ;  or  1-S,  or  1-J.  Cleavage :  7",  O, 
but  intermpted.  The  planes  7  and  irl  often  vertically  striated,  and  ^ 
horizontally.  Also  massive^  granular,  or  hardly  so.  Sometimes  stalactitic. 
H.=2;75--3.  G'.=6-12-6-39;  6-35,  Phenixville,  Smith.  Lustre  highly 
adamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Color  white,  tinged  yellow,  gray,  green,  and  sometimes  blue.  Streak 
uncolored.     Transparent — opaque.     Fracture  conchoidal.    Very  brittle. 

Oomp.— ^b3=Sulphur{c  ocid  26-4,  ozyd  of  lead  73'6=rl00.  Analyses:  1.  2,  Klaproth  (Beltr., 
UL  162);  S,  Stromejer  (Untera.,  226);  4,  Thomion  (Min,  i.  659);  6,  J.  L.  Smith  (Am.  J.  Sci.,  II 
11.244): 


tfS)4  OXYGEN  COMPOUNDS. 

S  f  b  P©        ft 

1.  Wanlockhead  25*76      70-50  2-25=98*50  Klaproth. 

2.  Anglesea  24*8        71*0  1-0         2  0=98  8  Klaproth. 

5.  Zellerfeld                  26-09      72*47  Pefi'009       051,  Hn  0i»7=99-23  Strom. 
4.  LeadhiUs  25*65      74*06  080= 100  Thomson. 

6.  PhenixviUe  (})  26*69      73-26  ,  fcji  0-2u=99-96  Smith. 

Pyr^  etc. — ^B.B.  decrepitates,  fuses  m  the  flame  of  a  caodle  (F.=1'5).  On  charcoal  in  O.P 
ftises  to  a  clear  pearl,  which  on  oooling  becomes  milk-white ;  in  R.F.  is  reduced  with  effbrveaceiux 
to  metallic  lead.  With  soda  on  charcoal  In  R.F.  gives  metallic  lead,  and  the  soda  is  absorbed  bj 
the  coal :  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  silver  and  moistened  wi^ 
water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  add.  Soluble  in  citrate  of  ammo- 
nia (J.  L  Smith).  Soluble  in  22,816  parts  of  water  of  IT  G  (Frosenius).  Soluble  1  part  in  30,062 
of  water  (Rodwell). 

Obs. — This  ore  of  lead  was  first  observed  by  Monnet  as  a  result  of  the  decomposition  of  gale- 
nite,  and  it  is  often  foimd  in  its  cavities.  At  LeadhiUs  it  occurred,  occupying  the  cubical  cavities 
of  gralenite,  or  disposed  on  the  surface  of  the  ore ;  and  this  locality,  and  also  that  of  Wanlock- 
head,  formerly  afforded  large  and  beautiiUl  crystals,  some  transparent  aad  seyeral  inches  in 
diameter.  First  found  in  England  at  Tarrs  mine  in  Anglesea.  Occurs  also  at  Melanoweth  in 
Cornwall ;  in  Derbyshire  and  in  Cumberland  in  crystals ;  Clausthal,  Zellerfeld,  and  Giopenbach,  in 
the  Harz ;  near  Siegen  in  Prussia ;  Schapbach  in  the  Black  Forest,  Badenweiler  in  Breisgau ; 
and  in  Sardinia  in  small  but  perfect  transparent  crystals;  Fondon  in  Granada;  massive  in 
Siberia,  Andalusia,  Alston  Moor  in  Cumberland ;  in  Australia,  whence  it  is  exported  by  the  ton 
to  England. 

In  the  United  States  it  occurs  in  large  crystals  at  Wheatley's  mine,  PhenizviUe,  Pa.  (f.  51 2, 513, 
614) ;  less  well  crystallized  in  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass. ;  at 
Bossie,  N.  Y. ;  with  galenite  at  the  Walton  gold  mine,  Louisia  Co.,  Va. 

Named  from  the  locality,  Anglesea,  where  it  was  first  found  by  Dr.  Withering. 

For  recent  papers  on  cryst,  Kokscharof,  Min.  Russl.,  i.  34,  il  167,  iiL  243,  elaborate ;  v.  Lang, 
Ber.  Ak.  Wien,  very  elaborate ;  Zepharovich,  Ber.  Ak.  Wien,  ▼.  I  369. 

tSa7'dmian  is  distorted  anglesite  from  Monteponi  in  Sardinia,  with  which  Richter  found  it  to 
A^ree  in  composition ;  G.= 6*380 -•6*X92 ;  H.=3— 3*5 ;  white  and  like  anglesite  in  lustre.  Breit- 
haupt  makes  it  hemidomatic  (monoclinic  or  hemihedral) ;  and  found  for  the  fundamental  prism  the 
angle  101°  52' ;  and  says  that  the  bisectrix  of  the  optical  angle  is  normal  to  a  plane  truncating 
an  edge  of  the  fundamental  prism,  and  not  to  the  base  as  in  anglesite.  The  optical  fact  stated 
shows  that  the  prism  is  normally  ortbometric ;  and  if  the  plane  referred  to  be  made  the  base 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystallographically  and  optically.  The 
80-<^ed  fundamental  prism  is  prism  ^-i  of  anglesite,  which  has  the  angle,  as  above  given,  101" 
14'.    The  form  approaches  fig  516  above. 

Alt. — Anglesite  occurs  altered  to  oerussite  (]^b  C) :  also  to  a  hydrous  anglesite,  according  to 
Breith. 


684.  ZINKOSITE.    Zinkosit  BreWkf  B.  H.  Ztg.,  zL  100,  1852.    Anhydrous  Sulphate  of  Zina 

According  to  Breithaupt,  this  sulphate  occurs  at  the  mine  of  Barranco  Jaroso  in  the  Serra 
Jdmagrera,  Spain,  in  crystals  isomorphous  with  anglesite  and  barite.    Doubtful    G.= 4*831. 

S35.  TiKADHTLLITB.  Plomb  carbonate  rhomboidal  Bpum.,  Oat,  p.  843,  1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  Ed.  PML  J.,  lit  117,  1820.  LeadhilUte  Beud.,  Tr.,  iL  866,  1832. 
Bleisulphotricarbonat,  Temarbleierz,  Weiss.    Psimythit  Gloeker,  Syn.,  256,  1847. 

Orthorhombic.  /A  7=103°  16',  0  A  1^=120°  10';  a  :  J  :  c=l-7206  : 
1 :  1-2632.  Observed  planes  as  in  f.  518,  with  also  i-2  replacing  edge 
between  /and  i-l.  Hetnihedral  in  /and  some  other  planes ;  hence  mon- 
oclinic in  aspect,  or  rhombohedral  when  in  compound  crystals. 

0  A  f^=150°  10'  U  A  4^=156**  27'        a  A  /=128°  28' 

0  A  ^==126  11  a  A  f  5=128  14  U  A  t-2=lll  36 

w  A  fi=119  60  a  A  t-111  30  Ua  i4=90 
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Cleavage :  iri  very  perfect ;  iri  traces.  TMrins,  £  620, 
521  (drawn  with  ^4  as  top  plane),  consisting  of  8 
crystals ;  composition-face,  1-*  (see  f.  522) ;  also  par- 
allel with  /. 

H.=2-5.  G.=6-26— 6-44.  Lustre  of  i4  pearly, 
other  parts  resinous,  somewhat  adamantine.  Color 
white,  passing  into  yellow,  green,  or  gray.  Streak 
uncolored.  Transparent  —  translucent.  Conchoidal 
fracture  scarcely  008017 able.    Kather  sectile. 

Oomp.— ^bS+3  ^bC=Salphate  of  lead  27*46,  carboiiBte  of  lead  '72'65=100.     AnalTsea 
1,  Beizeliua  (Jahreab.,  ill  134);  2,  Stromeyer  (Gel.  Anz.  Gott,  113,  1826): 


1.  Leadhills      ^b§  28-7        th  C  71  0=99-7  BerzeUua. 

2.  "  28-3  72-7=100  Stromeyer. 


Pyr,,  etc. — B.B.  iDtumesces,  fuses  at  1*6,  and  turns  yellow;  but  white  on  cooling.  Easily 
reduced  on  charcoal  With  soda  affords  the  reaction  for  sulphuric  add.  Effervesces  briskly  in 
nitric  acid,  and  leaves  white  sulphate  of  lead  undissolved. 

Obs. — ^This  ore  has  been  found  at  LoadhiUs,  with  other  ores  of  lead ;  also  in  crystals  at  Red 
Gill,  Cumberland,  and  near  Taunton  in  Somersetshire.  Grenada  is  also  stated  to  be  a  locality  of 
it,  and  the  island  of  Serpho,  Grecian  Archipelago.  The  crystals  seldom  exceed  an  inch  in  length, 
and  are  commonly  smaller.  Reported  by  0.  U.  Shepard  (Am.  J.  Sci.,  II.  xv.  446)  from  Kewberg 
District,  S.  C,  but  there  Is  some  doubt  as  to  the  locality ;  also  f^om  the  Morgan  silver  mine,  Spar- 
tanburg District,  &  0. 

Brooke  and  Miller,  who  show  that  the  form  of  leadhillite  is  orthorhombic,  make  the  prism  ^-i  (of 
120"  20)  the  fundamental  vertical  prism,  and  appear  to  regard  the  species  as  related  to  aragonite 
The  fact  that  the  twins  are  not  formed  parallel  to  the  faces  of  thia  prism  (as  they  should  be  if 
the  prism  l-i  were  homologous  with  the  aragonite  prism),  and  the  close  approximation  in  angle 
to  anglesite,  shown  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  the 
crystcds  here  given,  which  exhibits  the  anglesite  relation.  Susannite  (rhombohedrtd)  and  leadhil- 
lite (orthorhombic)  are  mutually  dimorphs,  and  so  also  are  dreelite  and  anglesite.  Now  susannite 
and  dreelite  are  nearly  identical  in  angle ;  and  therefore  leadhillite  and  anglesite  must  be  equaUy 
related.  Since  in  susannite  the  sulphuric  acid  dominates  over  the  carbonic  acid,  and  impresses  on 
the  lead  salt  its  character  (or  the  form  of  the  sulphate),  the  same  should  be  the  case  with  its  cor- 
relate leadhillite — this  spedes  being  the  very  same  chemical  compound.  (See  on  this  subject, 
Am.  J.  Sol,  II.  xviii.).  The  hemihedrism  of  the  spedes  gives  origin  to  the  peculiar  rhombohe- 
dral  aspect  of  the  twins.  The  angles  of  these  twins  are  near  those  of  susannite.  Fig.  1  ie 
partly  fh)m  Mohs,  with  other  occurring  planes,  and  is  introduced  to  show  the  relations  of  th« 
planes  in  the  position  of  the  crystal  adopted. 

On  crystallization,  Haidinger,  Ed.  Phil  Trans.,  z.  217 :  B.  &  M.,  Mm.,  663. 

636.  OAXifiDONXTB.    Cupreous  Sulphato-CJarbonate  of  Lead  Brooke,  Ed.  Phil  J.,  iiL  117, 

1820.    Oaledonite  BeucL,  Tr^  y.  367,  1832. 
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/A  7=96°,  0  A  l-t=123°  9' ;  flj :  J :  c=l-6314 : 1 : 1-0913. 
Observed  planes  as  in  the  annexed  figure 

0  A  14=125°  29',  0  A  2-i=108°  h\  O  A  i= 
125°  50',  t>  A  1  =  115°  43',  /A  a=132°  30', 

1  A  1,  pyr.,==105°  and  96°  45'.  Cleavage :  1 
and  0  indistinct,  i-5  more  obvious.  Crystals 
sometimes  large ;  usually  minute ;  occasion- 
ally in  divergent  groups. 

H.=2-5— 3.  G.=6-4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-green  ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli- 
cate. Streak  greenish-white.  Translncent. 
Fracture  uneven.    Bather  brittle. 

Comp< — Sulphate  of  lead  combined  with  carbonate  of  copper  and  lead.  Analysis  by  Brooke 
(Lc.): 

l»b  8  65-8  ^b  C  32-8  Cu  0  11-4=100  Brooke, 

corresponding  nearly  to  8  l*b  S  +  2  f»b  C+fiu  C,  or  H  Cu  C. 

Pyr.,  etc — B.B.  on  charcoal  easily  reduced.  Partially  soluble,  with  a  slight  effervesoenoe,  in 
nitric  acid,  leaying  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with  linarite : 
at  Bed  G-ill  in  Cumberland ;  also  at  Betzbauya  in  Hungary ;  Tanne  in  the  Hars.  Said  to  occur 
at  Mine  la  Motte,  Missouri.    The  above  figure  is  by  Brooke  of  a  Leadhills  crystol. 

637.  DRZSBLITE.    Dr^lite  2>u/^^noy,  Ann.  Ch.  Fhys.,  Ix  102,  1835.    Dreeit  Glocker,  Syn^ 

261,  1847. 

Khombohedral.  H  A  jB=93°  or  94**.  Cleavage  r  rhombohedral,  in 
traces. 

H.=3'5.  6.=3'2— 3-4r.  Lustre  pearly ;  splendent  on  a  surface  of  frac- 
ture.    Streak  and  color  white. 

Oomp.— Ca  S  +  3  Ba  5.    Analysis  by  DufWnoy  (L  a) : 

ia§  61-73    6a S  14-275    OaCS'OS    Si  9*71    3tl  2-406    Ca  1*52    ft  2-3l=10a 

Obs. — In  small  unmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  a 
qnartzose  rock,  at  Beaujeu,  France,  Dept.  of  the  Rhone ;  also  at  Badenweiler  (Baden). 

Named  by  Duft-^noy  after  Mr.  do  Dree,  a  liberal  patron  of  science. 

Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  lime  (Min.,  i  106), 
consisting  of  71*9  of  the  former  to  28- 1  of  the  latter ;  it  was  from  Harrowgate  in  Yorkshire. 

638.  SUSANNmS.    Sulphato-tricarbonate  of  Lead  pt.  (fr.  Susanna  mine,  lieaOhfUs)  Broobe^ 
Ed.  N.  PhiL  J.,  iii.  117,  188,  1827.    Suzannit  Haid^  Handb.,  505,  1846. 

^^^  Khombohedral.    R  A  /?=:94°,  0  A  ^=128^  3'  ; 

a=l-1062.  Observed  planes :  -2,  0,  %  2, 4,  -1-4. 
0  A  2=111°  13',  O  A  4=101°  30',  2  A  2=72°  30'. 
Cleavage  :  O  easily  obtained. 

H.=2-5.  G.=6-5— 6*55.  Lustre  resinous — 
adamantine.  Color  white,  green,  yellow,  brown* 
ish-black.     Streak  uncolored. 

Oomp. — Same  as  for  leadhillite.    Analysis  by  Brooke  (L  c) 
Sulphate  of  lead  27*5,  carbonate  of  lead  72-5. 
Crystals  from  Nertschlnsk,  analysed  by  Kotschuboy,  having  Q. 


624 


ABHTDBODB  SCXPHATBS,   OHBOUATXS,  6x7 

=«-63ft— Aim,  and  tberribM  prabahl/  luaanmCe  ratber  t^aa  iBadUUits,  affbrdsd  him  (Eokwfli. 
Hin.  BuuL,  Ifl.  1883)  tbS  21'i(6,  PbC  74'i6  =  ll)l'!ll ;  and  tb5  26  91,  tbC  12-87=9978. 

Oba. — La  attached  crTStala  at  the  Sugamia  miae,  Leadhilla  ic  SooUaud ;  at  Moldawa  in  Hun- 
Barj ;  Nertscl^k  ia  Siberia.  Formerlj  rereired  to  teadhillite,  the  compound  orTiCala  or  which 
it  reeembles. 

The  rbombohedran  R  of  auaaunite,  aa  it  la  aaanmed  b;  Haidingw,  equals  rery  nearlj  -2  of  dree- 
liie,  which  it  ia  hen  made. 


03V.  CONNBIiUTB.  Copper  Ore  of  an  aanreUtie  color,  oompoeed  of  uewDe  crjatala  (fr. 
Wheal  ProTldeDce)  AuUs<;rh,  Brit.  Uin.,  iL  13,  pL  12,  C  1,  G,  1S02.  Sulphato-chloride  oTCoppei 
Omnel,  BepL  Brit  Aaaoc;,  1S4T.    Coimellita  Ouio,  MiiL,  £28,  I8Sa 

Hex^onal.    (?  A  1=126"  50' ;  o=M562.  Observed  planee  631 

ns  in  tbe  annexed  figure.  IVom  the  measurements  of  Maske- 
lyne,  10=-)^-^} .  Cryatals  slender,  or  aclcular;  like  f.  526;  and 
also  hexagoual  prisms  (»-2),  with  tbe  pyramid  1. 


1  A  1,  ov.  Bummit,=73°  40' 

1  A  I=U3  10 

1  A  1,  adi.,=132  50 

1  A  t-2==133  53 

wAw'=163  50 


w  Aw"=137''  10' 
«iAt-2=156  2 
M  A  7=166  54 
w  A  1=162  37 
/Ai-2=150 


LuBtre  vitreous.     Color  fine  blue.     Translncent. 


Wlieal  Daily  i 


Oomp. — From  trials  by  Coanell,  coataiae  oxjd  of  copper,  Bulphuric  add,  and  chlorid  of  copper, 
Old  aopposed  to  bo  a  compound  of  a  sulphate  aud  chlorid  of  copper. 
Eaai^  aolDble  in  aitric  or  muriatic  acid. 

Oba.— In  Cornwall,  at  Wlieal  Daitj  atid  Wheat  Damael,  in  aleador  crjatala,  not  over  tJh  la 
'  ir  and  iV  i"-  thiokg  Maakelyae,  Fhii.  Mag.,  IV.  xzt.  39,  whence  the  above  flgure. 


64a  aZJlUBBBITB.    QIauberite  AvftftiAirt;  J.  d.  H.,zxiiLG,  1808.    Brongniartin  •:  £aoiU. 
Handb.,  210,  1826. 

MonocGnic.     C=68''  16',  7a  7=83"  20',  0  A  l-i=136°  638 

30' ;  a:b:  c=0-8454  :  1  :  0-8367.  Observed  planes ;  0 ; 
vertical,  1.  i4;  hemidomes,  2-i,  l-i:  hemioctaliedral,  i,  i, 
1,3,-1;  3-3. 


0Ai4=UV  a 
0  A  1=136  49 
(?A3=88  57 
0  A  7=104  15 


-1  A -1  =  116°  20' 

1  A  1=96  22 
8-3  A  8-3=136  8 


Cleavage ;  O  perfect. 

H.=2-5— 3.  G.=2-64— 2-86.  Lustre  vitreom.  Color 
pale  yellow  or  gray ;  sometimes  brick-red.  Streak  white. 
Fracture  conchoidal ;  brittle.     Taste  Blightly  saline. 

Var^-Tfae  above  aaf^ea  are  (Vom  Brooke  A  Hfller.  Senarmoiit  foand  (Ann.  Ch.  Fhya.,  Ii; 
«»rt  1ST)/a/=82''  88 --83*  IS',  Oa  1  =  137*  «T,  0/  8=8»°  6',  O',/=10**  S2-105'  IT, 
-I  /I  ■  1  =  1 1«"  18-116"  sr.  3-3a8-8=1»6°  30'. 
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Oomp^i  Jra+lCa)9=Siilphat0  of  soda  61'1,  sulphate  of  lime  48-9=100 ;  or,  Snlplmrio 
67*5,  lime  201,  soda  22*4.  Analyses:  1,  Brongniart  (L  a):  2,  ▼.  Kobell  (GeL  Axa.  Miincben, 
Jahrb.  Min.  1846,  840);  8,  ▼.  Hauer  (Ber.  Aa  Wien);  4,  Hajrea  (J,  Nat  H.  Soc.  Boat,  ir.  498)- 
6,  Ulex  (Ann.  Oh.  Pharm.,  Izz.  61);  6,  Pisani  (G.  B.,  IL  731): 


1.  Yilla  Rnbia 

2.  Berchtesgaden 
8.  Isclil 

4.  Tarapaca 

5. 

6.  YarongeviUe 


3 

56*5 

67-29 

57-52 

67-22 

66*0 


Oa 

20-2 
21*04 
20-37 
20-88 
19-6 
JTa  5  60-50 


Sfa 

28-3 

21-27 

21-87 

21*32 

21-9 


CI 


031 


Ca  S  48-78 


9e 

=100  Brongniart 

=99-60  KobelL 

=10007  Haaer. 

014=99-36  Hajes. 

»B  8-6=100  Ulex. 

clay  0*40=99-68  PiaanL 


No.  6  was  mixed  with  some  olezite;  No.  6  was  brick-red,  friable,  and  resin-like. 

P3rr.,  etc. — B.B.  decrepitates,  turns  white,  and  fuses  at  1*6  to  a  white  enamel,  coloring  the 
flame  intensely  yellow.  On  charcoal  fuses  in  O.F.  to  a  dear  bead ;  in  R.F.  a  portion  is  absorbed 
by  the  charco^  leaving  an  infVisible  hepatic  residue.  With  soda  on  charcoal  giyes  the  reaction  for 
sulphuric  add.  Soluble  in  muriatic  acid.  In  water  it  loses  its  transparency,  is  partially  dissolTed, 
leaving  a  residue  of  sulphate  of  lime  and  in  a  large  excess  this  is  completely  dissolved.  On  long 
exposure  absorbs  moisture  and  falls  to  piecea 

Obs. — In  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocaua,  in  New  Oastile ;  also  at  Aussee,  in 
Upper  Austria;  in  Bavaria;  at  the  salt  mines  of  Tic,  in  Franoe  (0  a  7=104"  11',  Dufr.);  at 
Varengeville,  near  Nancy,  a  red  variety  in  salt  with  polyhalite  and  anhydrite;  and  at  Borax 
Lake,  California,  in  blue  day,  at  a  depth  of  40  ft,  having  been  obtained  in  an  Artesian  boring. 
Province  of  Tarapaca,  Peru  (afifordiug  the  above  figure  and  Senarmont's  angles),  with  ulexite. 

Arti£— On  the  artificial  preparation  of  glauberite,  J.  Fritzsche,  J.  pr.  Gh.,  Ixxii  291.  On  cryst, 
Senarmont,  Ann.  Oh.  Phys.,  IIL  xxxvL  167. 

641.  IiANARKITB.  Sulphato-Carbonate  of  Lead  Brooke,  Ed.  PhiL  J.,  iii  117,  ;820.  Lanarkite 
Beud.,  Tr.,  il  366,  1832.  Dioxylith  Breith,,  Char.,  1832.  Kohlenvitriolbleispath,  Halbvitriol- 
blei,  Germ, 

Monoclinic.    I A  7=85°  48' ;  i-^  A  i-S,  frontj=49''  60',  Greg ;  0  A  -1-* 

=120°  45'.     Plane  ^  i  usually  rounded,  and  the 
529  crystals  aggregated  lengthwise,  and  seldom  dis- 

tinct.    Cleavage  :  0  perfect ;  -1-i  less  perfect. 
Laminse  flexible  as  in  gypsum. 

H.=2-2-5.  G.=6-3-7;  6-3-6-4,  Thom- 
son.  Lustre  of  the  cleavage-face  pearly ;  other 
parts  adamantine,  inclining  to  resmous.  Streak 
white.  Color  greenish-white,  pale  yellow,  or 
gray.     Transparent — translucent. 

Oomp— ^b  S +l^b  C=Sulphate  of  lead  53*16,  carbonate  of  lead  46'86.  Analyses :  1,  Brooke 
(L  a) ;  2,  Thomson  (PhiL  Mag.,  lU.  xv.  402)  : 


U 


0 


1. 

2. 


Carbonate  of  lead  46  9 
"  "    4604 


Sulphate  o''  lead  631 =100. 

"  "     43-96=100;  G.=6'3m. 


Psrr-i  etc. — B.B.  on  charooal  easily  i educed.  Partially  dissolved  in  nitric  add  with  effervea- 
cence,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — ^At  Leadhills,  Lanarkshire,  Scotland,  with  caledonite  and  susannite ;  of  very  rare  occor 
rence.    Massive  in  Siberia,  and  at  Tanne,  in  the  Hans ;  at  Biborweier,  Tyrol 


642.  OROCOrm.  Nova  minora  Plumbi  J.  0.  Lehman^  Acad.  Petrop.,  Itfi6;  Pallas,  Yoyagcia, 
ntO,  ii.  236.  Minora  Plumbi  rubra  WalL,  Min.,  1778.  Rothes-Bleier*  TTem.,  Auss-  KenuL. 
296,  1774.  Plomb  rouge  Macquari,  J.  de  Phys.,  xxxiv.  1789 ;  Vauquelin^  Bull.  Soc.  Philomath., 
and  J.  de  Phys.,  xlv.  398,  1794,  xlvL  162,  811. 1798.    Plomb  ohromat^  R,  Tr.,  iiL  1801.     Cliro- 
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mato  of  Leftd.  Ohromsaures  file!,  Bleichromaty  Chrombleispath,  Oerm,  Kallochrom  HausriK 
Handb.,  1088,  1818.  Oroooise  JSetidL,  Tr.,  ii.  669,  1832.  Croooisit  v.  Kob,^  Grundz.,  282,  1838 
KrokoU  BreUh^  Handb.,  il  262,  1841. 

Monoclinic.     (7=77°  27',  I^  7=93°  42',  0  A  l-i=138°  10' :  a  :  J  :  <?= 
0-95507  :  1 : 1-0414:,  Dauber.    Ob- 
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served  planes :  0^  not  common ; 
rertical,  /  (common),  i-i,  t-i!  (not 
common),  i-3,  i-2,  i-4,  ir\ ,  ?  i-| ,  i-ii, 
?  ir\ ;  clinodomes,  i-^,  14,  ?  f-l^  24 ; 
hemidomes,  6-i,  5-i,  44,  ?  J-t,  34, 
?|-i,  14,  -84,  --^^y  ?-64,  ^4-t,-4-i, 
-14  ;  orthodiagonal  hemipvra- 
mids,  i,  i  1,  -1,  -f ,  ?  -i,  -I ,  ?  -i;  -2, 

-3, -^ ;  H4*, -11-H ;  H ;  -3-#; 

-S-*;  «H;  2-2,  -8-2,  -+2,  3-J^ 

(=?3-2);   3-«^;  5-1;  JjH^ ;  f  3, 

f  3,  3-3,  f  3,  6-3,  9-3,  -12-3  ;  -4-^- 

(=?  4-3)  ;    -fJ^  ;    fj  ;    V-^*"  ; 

JH,  4-4,  -2-4;  H.  18-*;  f5,  5-5;  3-6;  ?f7,  -7-7;  -8-8;  b-9,  -9-9; 

-11-11 ;  y-y  ;  17-34 ;  clinodiagonal  hemipyramidB,  ?  3-i,  t-i,  2-^i  ~%'^ » 

-+>;  »H;  H;  -fl;  -^l;  -+!;  H;  H-5; » V-20. 


iii 


Urals. 


Urals. 


Brazil. 


/Aa=133°9' 
O  A  i4=102  33 


0  A  24=118°  1' 
t-i  A  i.ii=56  10 


-1  A  -1=119°  12' 
1  A  1=107  38 


Cleavage :  /  tolerably  distinct ;  0  and  i4  less  so.  Surface  /  streaked  lon- 
gitudinally ;  the  faces  mostly  smooth  and  shining.  Also  imperfectly  colum- 
nar and  granular. 

H.=2-5— 3.  G.=5-9— 6*1.  Lustre  adamantine — vitreous.  Color  vari- 
ous sha^les  of  bright  hyacinth-red.  Streak  orange-yellow.  Translucent. 
Sectile. 

Var. — ^Dauber  giveB  the  following  observed  angles  for  a  large  namber  of  crystals  from  Braal, 
Urals,  and  the  Philippines  (Ber.  Ak.  Wien,  xUL  17,  1860) : 


/(m)  A  I(m) 
I(m)  A  -1  (0 
-1  (<)  A  -1  (0 
0(c)Al-i(a) 
0(c)  A  3^- (a) 
0(e)^I{m) 


Brazil 

9S'17'-93*43' 
146  36-146  46 
119  29—118  63 


Urals. 

93'22'-98'46' 
146  4-146  61 
119  20-118  66 
138  14-138  9 

97  44-97  36 


Philippines. 

93"  30-93"  67' 
146  27—146  40 
119  20-118  62 


99  11-99 


Prom  his  numerous  exact  measurements  he  deduces  for  the  angle  (7,  or  the  inclination  of  the 
axis,  in  the  BrazUian,  77'  14'  23" ;  the  UraUan,  77"  31'  20" ;  the  PhiUppine,  77"  23'  27".  Kupffer 
made  this  angle  78°  1':  Brooke  ft  Miller.  77**  65';  Haidinger  obtained  from  one  crystal  77"  10' ; 
and  by  deductions  fVom  other  measurements  of  4  crystals  77"  29'— 77"  67'. 

Dauber  gives  figures  of  fifty-four  difitsrent  crystals.  The  Brazilian  have  usually  the  plane  44; 
and  an  extreme  variety  of  this  form  is  shown  in  f.  532.  One  form  from  the  Philippines  is  the 
(Vindamencal  octahedron  1,  -1 ;  another  I^  -1,  or  I^  -1,  f-^,  iu  slender  prisms ;  while  others  approach 
the  Uralian  in  Ibrm. 

Oomp.— ^bOr=rOxyd  of  lead  68-9,  chromic  acid  31*1=100.  Analyses:  1,  PfaiT  (Sohw.  J., 
iTiii.  72);  2,  BerzuUus  (ib.,  xziL  64): 

1.        Or  31*78*        ?b  67-912=99-647  Pfatt 
1  81  '50  68*50=  100  BerzelJus. 


680  OZTQVK  OOKFOUHDB. 

YaQquefin  dkojfered  tbe  mMi  ehnmUum  in  this  mineral  in  1794  (L  o,,  1191,  1798,  and  J.  d 
M.,  ii  787). 

P3rr.,  eta — In  the  dosed  tabe  decrepitates,  blackens,  but  recovers  its  original  ocdoron  ooolmg 
B.B.  fuses  at  1*5,  and  on  diarooal  is  reduced  to  metallic  lead  with  deflagration,  leaving  a  reeidos 
of  chrome-oxyd,  and  giving  a  lead  coating.  With  salt  of  phosphorus  gives  an  emerald-green  bead 
in  both  flames.  EVised  with  bi sulphate  of  potash  in  the  platinum  spoon  forms  a  dark  violet  masa, 
which  on  solidifying  becomes  reddish,  and  when  cold  greenish-white,  thus  differing  from  vanadi- 
nite,  which  on  simiUr  treatment  g^ves  a  yellow  mass  (Plattner). 

Obs.— First  found  at  Beresof  in  Siberia^  in  crystals  in  quartz  veins,  or  intersecting  gneiss  or 
granite ;  also  occurs  at  Mursinsk  and  near  Nlschne  Tagilsk  in  the  Ural,  m  narrow  vems,  traversing 
decomposed  gneiss,  and  associated  with  gold,  pyrite,  galenite,  quartz,  and  vauquelinite ;  in  Brazil, 
at  Congonhaa  do  Campo,  in  fine  crystcQs  in  decomposed  ^anite;  at  Betzbanya  in  Hungary, 
at  the  mine  of  St  Anthony ;  Moldawa  in  Hungary ;  on  Luzon,  one  of  the  Philippines,  whence 
crystals  were  received  by  the  author  in  1842,  from  £1  Senor  Rozas  of  Ksmik,  and  understood  to 
be  from  tlie  northern  peninsula  of  Luzon ;  according  to  Dr.  Hoehstetter,  at  the  mines  of  Labo^ 
in  the  Province  of  North  Camarines,  on  the  southeastern  peninsula  of  Luzon  (Dauber). 

This  species  was  first  noticed  by  Lehman  (L  c.).  The  name  Oroooite  is  from  «f>tf*oc,  sqfrcm, 
Berthier,  in  1832,  gave  the  word  the  bad  form  Orocoiae^  which  von  Kobell  altered  (to  make  it  con- 
formable to  ordinary  mineralogical  nomenclature)  in  1838,  to  GrocoisUe,  and  Brei^aupt,  in  1841, 
to  OrocoiU  (Krokoit),  and  ▼.  Kobell  also  to  this  last  mentioned  form  in  his  later  worics.  Hans- 
mann*s  Callockrome  has  the  priority ;  but  as  the  name  is  a  poorer  one,  not  mineraloglcal  in  form, 
and  the  species  was  not  one  instituted  by  Hausmann,  we  allow  OroooUe  to  stand. 

643.  PHCEMIOOOHROrm.  Melanochroit  Hermaum^  Pogg.,  zxviil  162,  1833.  Phosnikcv 
chroit  Gfhcker,  Grundr.,  612,  1839.  Subsesquichromate  of  Lead  Thonk  Phoanidt  JSouL, 
Handb.,  504,  1845. 

Orthorhombic  ?  Crystals  usually  tabular,  and  reticularly  interwoveD. 
Cleavage  in  one  direction  perfect.     Also  massive. 

H.=3— 3'6.  G.=5*75.  Lustre  resinous  or  adamantine,  glimmering. 
Color  between  cochineal-  and  hyacinth-red  ;  becomes  lemon-yellow  on 
exposure.    Streak  brick-red.     Subtranslucent — opaque. 

Oomp.— :^b*  Cr':±ChTomic  add  23-1,  protozyd  of  lead  76*9 =100.  Analysis :  Hermann  (POgg., 
DEviii  162) : 

Chromic  add  23'31  Protoxyd  of  lead  76-69=100. 

The  same  result  was  obtained  by  Gt,  Rose  (Jahrb.  Um.  1839,  575). 

Pyr.,  etc. — B.B.  on  charcoal  fuses  readily  to  a  dark  mass,  which  is  crystalline  when  odd.  In 
R.F.  on  charcoal  gives  a  coating  of  ozyd  of  lead,  wit^  globules  of  lead  and  a  residue  of  chrome- 
oxyd     Gives  the  reaction  of  chrome  with  fluxea 

Obs. — Occurs  in  limestone  at  Beresof  in  the  Ural,  with  croooite,  vauquelinite,  pyromorphite, 
and  galenite. 

Named  Meianochroiie  by  Hermann,  fVom  /icXdf,  hlackf  and  x^'^^'i  color.  But-,  as  the  color  is  red, 
and  not  black,  and  the  name  is  therefore  false  to  the  species,  G-locker  changed  it  to  Fkcmicochfih 
fte,  from  foivtwi,  deep  red,  and  ^P'>n ;  and  in  this  he  is  followed  by  Hausmann.  The  abbreviated 
form  phoenieite  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral,  phenacUe. 

644.  VAUQUXSUNITE.    YauqueUne  Ber»^  Afh.,  vi  100,  1818.    Vauquelinite  £sr2L,  K.Syit 

Min.  Paris,  202,  1819.    Ohromate  of  Lead  and  Copper. 

Monoclinic.     Crystals  usually  minute,  irregularly  aggregated.     Twins : 

annexed  figure ;  composition-iace  a  plane  on  the 
^^^  acute  solid  angle :  O  A  O  (of  the  two  individuals) 

=134^  30' ;  O  A  ^=149"*  nearly.     Also  reniform 
or  botryoidal,  and  granular ;  amorphous. 

H.=2-5— 3.  G.=5-5— 6-78.  Lustre  adaman- 
tine  to  resinous,  often  faint.  Color  green  to  brown, 
apple-green,  siskin-green,  olive-green,  ochre-brown, 
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livei^brown ;  eometimes  nearly  black.  Streak  greenish  or  brownish.   Faiutlj 
translucent — opaque.     Fracture  uneven,    Kather  brittle. 

Oomp.— Cn»0i*42lW0r*=(0iL  thY Or»=0xyd  of  lead  61-4,  oxyd  of  copper  109,  chromic 
acid  97*7=100.    Analysis  by  Berzelius  (L  c): 

Cr  28*88  ^b  60*87  Oa  10'80=100. 

Pyr.,  etc.— B.B.  on  charooal  slightly  intumesces  and  fuses  to  a  gray  snbmetallic  globule,  yielding 
at  the  same  time  amall  globules  of  metaL  With  borax  or  salt  of  phosphorus  affords  a  green 
transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black,  aooordiog  to 
the  amount  of  mineral  in  thet  assay;  the  red  color  ia  more  distinct  with  tin.  Partly  soluble  in 
nitric  add. 

Oliw. — Occurs  with  crocoite  at  Beresof  in  Siberia,  generally  in  mammOlated  or  amorphous 
masses,  or  thin  crusts ;  also  at  Pout  Gibaud  in  the  Puy  de  DoolB ;  and  with  the  crocoite  of 
BraziL 

At  the  lead  mine  near  Sing  Sing  it  has  been  found  by  Dr.  Torrey  in  green  and  brownish-greeo 
mammillary  concretions,  and  also  nearly  pulverulent;  and  at  the  Pequa  lead  mine  in  Lancaster 
Co.,  Pa^  in  minute  crystals  and  radiated  aggregations  on  qfnarts  vod  galenite,  of  sislcin-  to  appl^ 
green  color,  with  cerussite. 

Named  after  Yauquelio,  the  discoverer  of  the  metal  chromium,  and  also  the  first  ono  to  notice 
the  crystals  of  this  spedea  (J.  d.  M.,  No  YL  L  760). 

John  describes  a  greenish  or  brownish  ehroTno^hosphcUe  of  lead  and  copper  (chromphosphorkup- 
fbrbleispath)  from  Beresof,  Siberia,  as  oocorring  in  small  crystalline  concretions,  having  the  surface 
covered  vrith  capillary  prisms;  H.=2— 3;  opaque  to  subtranslucent ;  fracture  uneven;  powder 
dull  greenish.  Analysis  afforded  (Jahrb.  Min.  1846,  67)  l^bCr  45*0,  l*b  19*0,  On  11*20,  F  410, 
Cr  7*50,  manganese  (r.,  1^  1*78,  impurities  1 1*42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
add.    It  is  probably  only  an  impure  vauquelinite. 

646.  JOSBARB  BreUh.  (B.  H.  Ztg.,  xvU.  64;  1868).  From  Beresof,  occurring  in  small  orange- 
yellow  crystals  with  vauquelinite.  Described  as  orthorhombio,  with  /A  /=  1 10—118**,  and  traces 
of  prismatic  deavage;  the  lustre  between  vitreous  and  waxy;  streak  dull  yellowish- white ;  H.= 
3-0;  0.=6'2.  According  to  Plattner,  it  gives  the  reactions  of  chromic  add  and  oxyds  of  lead 
and  sine. 

646.  PBTTKOmL    Pbttkoit  A.  FOuUnyi^  Jahrb.  Min.  1867,  457. 

Isometric.  Common  form  the  cube ;  also  f.  6,  and  f.  6  with  planes  of 
the  dodecahedron.     Cleavage :  none  distinct. 

H.=:2'5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.    Taste  sweetish. 

Oomp.— An  add  sulphate  of  iron;  0.  ratio  for  ^e  :  9e  :  9  :  S=l*5  :  18-6  :  37  :  1*5.  Allowing 
Ibr  some  hydra  ted  oxyd  of  iron  as  Impurity  (about  10*6  p.  a,  as  1*61  of  water  would  require  91 
of  9e  for  lunonite),  the  fbimalA  may  be  (te\  9e)  5^  with  te*  :  9e=l  :  7.  Analysis:  A. 
Paulinyi  (L  c): 

S  46*32  9e  44-92  t'e  6*66  £[1-61=98*41. 

Pyr.,  etcv— In  a  closed  tube  yields  wttter.  B.B.  on  charooal  yields  a  magnetio  mass;  with 
soda  gives  the  sulphuric  add  reaction.  WlioUy  soluble  in  hot  water,  with  a  deposit  of  a  floocu- 
lent  rdddish-brown  precipitate.    Soluble  in  dilute  muriatio  add. 

Oba. — From  Kremnitz,  in  a  breccia,  along  with  iron-yitriol  (melanterite),  in  crystals  from  the 
■iie  of  peas  to  millets,  and  in  graius.    Named  after  Bergrath  v.  Pettko. 

647.  AZ«UMIAN.    BroUfL,  B.  H.  Ztg.,  zviL  63,  1868. 

Bhombohedral  t    Crystals  microscopic.    Oleavage,  traces.    Also  massive. 
H.=2— 3.    O.=3^703-- 2*781.     Lustre  of  small  crystalfi  vitreous;  of 
masses  weak,    dolor  white.    Subtranslucent. 
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Oomp.— il  5'  v^)=Sulphuric  add  60*9,  alnmina  S9-1.    According  to  Utendorffer's 
dons  (1.  &).  contains  37-38  p.  c.  of  alumina,  with  sulphuric  acid,  and  no  water. 

Pyr.,  etc — ^B.B.  unaltered ;  onl^  hygroscopic  water  given  off,  but  at  a  high  temperatoie  sol 
phurio  acid,  which  may  be  detected  by  litmus  paper.    With  cobalt  sdution  a  toe  blue. 

Obs. — ^From  mines  in  the  Sierra  Ahnagrera,  southern  Spain. 
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AfiRANGEMENT  OF  THE  SPEGIB& 


L  Oxygen  ratio  for  bases  and  aoid  1:3;  the  species  coming  under  the 
eral  formula  ftS+n  aq,  fi5*4-n  aq,  or  (lt*,fi>S'+^  aq* 


A.  StUpJiales  o/El&ments  in  (he  lYotogByd  ilah, 
1.  Oontain  ammonium.    Orthorhombic^  with  /A  7=100*' — 108^ 

Se,|e,|{NH4),H-a<i 


600.  Mascagnitb  NH*0S+]& 

651.  BoussraoAULiiTB     (?)NH«0,%,S,& 

662.  LsooKTrni  (^a,^NH*0)S+2£[ 


Se,|ej(Na,X.NH4),+S«q 


2.  Contain  sodium,  without  magoesium.  oaldam,  or  iron. 

663.  MiBABnjTB  £>aS+IO^  SOalOalNai  +  lOaq 

3.  Contain  calcium  or  magnesiumi  with  or  without  the  alkaline  metals ;  less  than  4  of  £[  to  1 

of  5.    Monodimc  or  orthorhombia 


664.  Gtfsum 

655.  KISSBBITB 

656.  FOLTHALITB 

657.  Mamanitb 

668.  PlOROMEBTTB 

669.  Blceditb 


Ca3  +  2fi 
(}Ca+i%+it)S+ifi 

(jCa+t%-hi*:)g+ifl 

(i%+**a)§  +  2fi 


Bea|08|€a  +  2aq 

Se4e,|Mg+aq 

6  e.ie.Ki  Ka  +  f  ea+i  Mg)+iaq 

Se,|ea|(JK,+  S€a-f  J  Mg)+i«l 

fi  OalOaKi  Ka+i  Mg)  +  8  aq 

Se,|ea|(iNaa+iMg)+2aq 


4.  Bases  and  water  as  Sn  section  8.    Crystals  tetragonaL 


660.  LcEwmra 


(iAg+i*a)g+Ua 


Se,|ea|(iNaa+iMg)+ litq 


6.  EPSOMITB  GROUP.    Contam  magnesium,  lion,  manganese,  eta;  4-7  of  fi  to  1  ol  S 
Orthorhombic;  /A/=90°— 93'. 


661.  Epsoicitb 

662.  Taubisoitb 

663    FaUSSBITB 


AgS-hVfi 

teS+Vfi 
(fttn+i%)9-(-6d 


SO«|ea|Mg+7aq 
S0a|O«|FeH-7  aq 
6e>|e.|(iMg+fMii)+6a4 
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&  OOPPEBAS  OSOUP.  Basic  elements  and  water  as  in  section  6.  Monodinio,  with  /A  /as 
sr-di";  ortridinia 

664.  Mbijlntbbite  ^eS+7fi  SOalOslFe+'Zaq 

665.  PISANXTB  (fe,Cu)§  +  '7H  6ea|es|(Fe,6u)+7aq 

666.  GOSLABITB  '  2n§+7]&  bOsie^l&i+t  aq 

667.  BiKBEsm  Oo3+7fi  6e4ea|eo+7aq 

668.  MoBENOSITB  fri3+7fi  Sea|es|M+7aq 

669.  Chaloanthiib  0uS+6&  6ea|Oa|€u+6aq 

7.  OYAKOCHBOITE  GROUP.    Contain  copper  and  potassiunL 

670.  OTANOOHBona.        (i&+iCa)9+3fi  Set|e9|(iK.+i6tt)+t«q 

B.  Su^^uUea  ofElemenia  in  (he  Seaqukaiyd  states  or  Sea^ioxyd  and  J^vtom^d, 

8.  ALUNOGEN  GBOOP.    0.  ratio  for  1^  3,  fi=I  :  3  :  0  to  1  :  8  :  18. 

671.  ALUKoamr  £l3'+l8]Q[  Se,|e.|/9iti+6aq 

672.  (JOQUDCBETB  9e3*+9fi  SOalOali^Fe+S  aq 

9.  ALUM  GROUP.    0.  ratio  for  ft,  1^  3,  £[=1  :  8  :  12  :  24;  for  bases,  acid,  and  water,  1 1 

3  :  6.    Gr78tals  isometria 

673.  TsoHSBMiami  (i(NH«0)*+f  £l)3'+18a  6ea|e,|(i(NH4)«+i/73y)  +  6aq 

674.  Kalinitb  (i&*+f  £l)3'+18fi  Sea|e,|(iK,+i/7Ad)+6aq 

10.  YOLTAITE  GROUP.  0.  ratio  for  fi,  fi  not  1 :  8;  for  bases,  acid,  and  water,  1:3:4 
Crystals  isometria 

676.  VoLTAiM  (te»,  Fe)  S'+ 12  ft  S  e,|ea|(Fe,  /?Fe)+4  aq 

676.  Blakeitb 

11.  HALOTRIOHITB  GROUP.  0.  ratio  for  ft,  S,  3,  ft=l  :  8  :  12  :  22;  for  bases,  acid,  and 
water,  1:3:  6^.  Crystallization  orthorhombic  or  monodinic,  usually  fine  fibrous  or 
acicular. 

This  group  is  related  in  ratio  to  the  Alum  group,  it  differing  only  in  22  instead  of  24  of 
water.  But  the  real  difference  may  be  much  greater,  and  this  is  rather  to  be  inferred 
from  the  unusual  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic,  the  0.  ratio  for 
bases  and  add  is  then  1 :  2,  and  for  bases,  acid,  and  water,  1:2:  3^.  The  formulas  of  the 
spedes  below,  based  on  this  ratio,  would  have  the  general  form  (i(ft,  l^)'+i  %1)  S'+IO 
^ ;  or,  in  the  now  system,  B  e|es|  (i  (H.,  R) + i  /9  M)+3^  aq. 

677.  Mbndozitb  (i$a*+l&)3'-f-16ifi  Be,|ea|(iNa,+f /?Al)  +  6iaq 

678.  ProKERiNarra  (ifig'+f  ia)5«+16i:a  6e,|e,|(iMg+f  ^:A:l)  +  6iaq 

679.  Apjohkitb  (ittn*+i%l)5'+I6ift  6e,|ea|(iMn+f/9Al)  +  5iaq 
080.  BosjBMAirarri  (i(Stn»,  ]Slg)4-|Sl)3»+ieifi  SOa|ea|(i(Mn,Mg)+f^?Al)-h6ia^ 
681.  HALOTBlOHmi  (i*'e»+t*l)3»+16ift  SOJOaKJ  Fe+f /?Al)-6iaq 
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12.  B(EM£EITS  GROUP. 

682.  BoQfEBiTB  (i  te*-hl  3Pe)  S«+ 12  fi  6  et|e>|(i  Fe+i  ;^Fe)+S  aq 

IL  Sulphates,  with  oxygen  ratio  of  bases  and  aoid  1  to  less  than  3 ;  not  con 
taining  Copper  or  Uranium. 

The  copper  and  uranium  hydrous  sulphates  are  of  unoertain  formulas,  and  are  therefore  plaoftd 
bj  themselves.  There  is  also  much  oncertiunty  with  regard  to  the  true  formulas  of  the  spedet 
here  included,  on  account  of  the  doubtful  reUtions  of  the  water. 

1.  0.  ratio  for  bases  (no  water  included)  and  add  2 :  6,  2  :  8,  8  :  5 

683.  Ck>PiAPm  Fe*§*+12fi(orl8fi[)  Bi OglOiJi^Fe.  + 12  aq 

684.  B^DCONDITB  Fe*  5'+ 'i  i  fi  6  e|04  |/?Fei  +  2i  aq 
686.  Fdibofbbbitb                  9e*  S'+ 27  fi                           B»  OslOi  el'iFes + 27  aq 

686.  Apateutb  Fe'§*+2fi  6tOa|ei43Fe«+2aq 

2.  0.  ratio  for  bases  (no  water  included)  and  add  1 :  2. 

687.  BOTRYOGBN  (J  {'e'+J  Fe)  5'+9  fl  S«  ej|Oe|(Fe,  /?Fe),+9  aq 

3.  0.  ratio  of  bases  (water  exduded)and  add  1 :  1^  to  1 :  1;  but  if  some  water  be  made  bask^ 

1 :  1  for  all,  as  in  the  formulas  below. 

688.  Aluminitb  %13  +  9^  6|ee|/7Ali+9aq 

689.  ALUNTTB  (i(]e:,fl)'+lXl)S+fl  6|eeKi(K9,n3)-+-i/?Al)a  +  aq 

690.  LowiaiTB  (i  (£,  fi)"+i  atl)  3-+- If  fi  6||e«|(i(K2,Ha)+f  /Al),+llaq 

691.  jABOeiTiB  (i(fi;]Sra,fl:)»+tPe)g  +  lid  S|e.|(J(R«,H,)-hF^Al),-+.l^aq 

692.  Oahphosidbbitb  (i  fl'4-J  Fe)  g+2  S  S|e»|(J  Hj-f-f /?Fe),+2  aq 

The  species  Cqpiapile,  Eaimondikf  Fibrofenritef  Boliryogen^  may  be  here  induded,  if  part  of  the 
water  is  basia 

4  0.  ratio  of  bases  and  add  1  to  less  than  1. 

698.  Paralumihitb                Xl*g-hl5fi  ^AJeeje^S+lSaq 

694.  PraaoPHANiTB  ?(Xl,Fe)«S+36fi  iff(aHFe).e8|e.|S+16aq 

695.  Felsobanyit^  il'S+lOfl  ^aW,e.|e,|S4-10aq 

696.  Glookbhitb  Fe"S+6fl:  /?Fe.e.|e.|SH-6aq 

697.  LAHPBOPHANm 

ni.  Sulphates,  with  oxygen  ratio  ofbases  and  acid  1  to  less  than  8.  Contain- 
ing Copper,  Lead,  or  Uranium. 

By  making  part  of  the  bases  acoessory  hydrates,  instead  of  basic  to  the  add,  the  formulas 
may  be  varied  ad  Ubitam.    Only  one  of  the  possible  forms  is  here  given. 

1.  Oontaining  leal  or  copper. 

700.  Ijhabitb  ^9+Cu£[ 

701.  Bboohartixb  CuS+2iOu]9[ 

702.  IiAiroiTE  duS  +  3Cu£[+fi 

703.  OrisoTBiOHiTis  OuS  +  (Ou*,Sl)ti[*+lSfi 
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1  Solphatei  of  Uranium. 

1.  Vhirndphaiea, 

706.  JOHANJOTB  (t  (6\  ^+i  Cu*)  S+  li  ]& 

706.  Ubanoohaloitb  (f  (tr>,  9)+}  Oa^S+iOa  3+9  fi 

707.  MSDJIDIXB  (?)(i9+iCa^)S+7id 


S|e.|(l  ea+KF,  W)),+Q  -  0  af 
6|e.|(iea+i^F),  +  7iaq 


2.  Subnt^phatea, 

708    ZlPPBITB 

709.  YoeiiANm 

710.  Ubaoonieb 


(S,0uV5"+8ft(or6fl) 


(On,  4^9  et|ei8|Si+8  (or  6)  ao 
(F,5^).e,|e.  |S+2aq 

(?e.e4e.|s+4}aq 


IV.  TELLUKATES. 


711.   MOHTAHZn 


fiiTe+Sfi[ 


9e|e.|ai,+Saq 


712.  Kbhstbhitb 


660.  MASOAONITII.  Maaeagni^  Dei  Lagotii,  etc,  in  Siena,  1779.  Sel  ammoniac  vitriolique^ 
Sel  ammoniac  secret  de  Glauber  (fr.  Solfatara  near  Naples),  Sage^  Mln.,  I  62, 1777.  Ammoniaque 
Bul&t^  i^.    Sulphate  of  Ammonia.    Maskagnin  KarsLf  Tab.,  40,  75, 180a 

Orthorhombic.    I A  7=107°  40',  0  A  1-1=122°  56',  a  :h:  0=1-5437  : 
1 :  1*3680.    Cleavage :  i4  perfect ;  0  imperfect. 


O  A  i-i=150°  34' 
(?  A  14=125  34 


i4  A  -H,  bas.,=58°  52'       i-i  A  t-5=lll°  15' 
|4  A  fl=118  52  J  A  i,  over  /,=87  26 


Usually  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*5.  G.=l*72— 1*73.  Lustre  when  crystallized,  vitreous.  Color 
yellowisli-gray,  lemon-yellow.     Translucent.    Taste  pungent  and  bitter. 

Oomp.— NH*05+^=Sulphuric  add  fi3'3,  ammonia  34*7,  water  12*0=100. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  is  sublimed ;  with  lioQe  gives  off  ammonia 
vapors.    Dissolves  readUjr  in  water,  and  gives  with  baryta  salts  a  precipitate  insoluble  in  acids. 

Obs. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  Lipari 
lal^,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  ooaL 

Named  after  Professor  MascagnL 

651.  BGUSSINGAULTITE.    &  BecM,  0.  R,  Iviii  588,  1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia,    dystala  rescimble  tboie 
of  mascagnite,  but  isomorphism  with  that  species  has  not  yet  been  eatablished. 
Oocnrs  about  the  boric  acid  Aimaroles  of  Tuscany. 

652.  LBOONTITB.     W.  J.  IhyUfr,  Am.  J.  SoL,  IL  zzvL  278,  1868. 

Orthorhombic.    In  prismatic  crystals,  long  or  short.    /A  /(calc.  from 
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12.  BGSlfiBBIXE  GBOUP. 

682.  BaocBRiTB  (i^e*+f  9e)S*+12]9[  6e«|0,|(iFe+i^Fe)+3^ 

n.  Sulphates,  with  oxygen  ratio  of  bases  and  acid  1  to  less  than  3 ;  not  ooi 
taining  Copper  or  Uranium. 

The  copper  and  uranium  hydrous  sulphates  are  of  unoertain  formulas,  and  are  therefore  ^ttU 
hj  themselves.  There  is  also  much  uncertainty  with  regard  to  the  true  formulas  of  tiie  ipeda 
here  included,  on  account  of  the  doubtful  relations  of  the  water. 

1.  0.  ratio  for  bases  (no  water  included)  and  add  2 :  6,  2  :  8,  8 :  ^ 

683.  OOPIAPITB  Fe*  S*  + 12  fi  (or  18  fi)  6t  e»|0it|^Fe«  + 12  aq 
684  Badiomditb                    Fe'  S'+ Ti  iQC  6  e|e«  |^Fet  +  2i  aq 

685.  FnmorBBBiTB  Fe'  S* + 27  ]9[  6»  ^efOi  sl^Fe* + 27  aq 

686.  Apateutb  f'e'5*+2]0[  6»Oe|Oit|^Fe.+Saq 

2.  0.  ratio  for  bases  (no  water  included)  and  acid  1 :  2. 

687.  BOTRYOQBN  (J  *'e»+f  Pe) 5*4-9 fl  S9  O,I0.|(Fe,  ^Fe),+9aii 

3.  0.  ratio  of  bases  (water  excluded)  and  add  1 :  IJ  to  1 :  1 ;  but  if  some  water  be  made  hm^ 

1 :  1  for  all,  as  in  the  formulas  below. 

688.  Alumikitb  £l5  +  9£[  6|06p2kl,+9aq 

689.  Alunttb  (i(fi:,fi)«+f  3fcl)S+fi  S|e.Ki(K„H,)+f^AI),rq 

690.  LowioiTB  (i  {^  fi)"+i  Xl)  S+lf  tL  S|e«|(i(K^Hs)+|  ^Al),-rU« 

691.  Jabosits  (i  (fe,  iSTa,  fl:)«+t3Pe)  g  +  l|  ft  6|ej(i{B„H,)4-f^Al)i-rlM? 

692.  Gabphosidhritb  (i£['+iFe)S4-2]Q[  S|e»KJ^H,+|/?^)>+3aq 

The  spedos  Copiapite,  BaimondUef  FibroferrUe,  Botryoffen,  may  be  here  xnduded,  if  psrt  of  ^ 
water  is  basic 

4  0.  ratio  of  bases  and  add  1  to  less  than  1. 

698.  PARALuuDnra  £1*5+15  £[  /73y«eje4S+l'iq 

694.  PiBSOPHAsrra  ?  (Xl,  Fe)*  5+ 1 5  fi  fi(M,  Fe).  e,|ee|S+152q 

695.  FEI£OBAliyiT|B  £l*5+10]S  ^3!u«e«|eeis+u^»: 

696.  Glookbbitb  Fe'5+6&  /^FetOtl^tl^^i? 

697.  Laufbophanitb 

III.  Sulphates,  with  oxygen  ratio  ofbases  and  add  1  to  less  than  8.  Contain- 
ing Copper,  Lead,  or  Uranium. 

By  making  part  of  the  bases  acoessoiy  hydrates,  instead  of  basic  to  the  add,  the  finnltf 
may  be  varied  ad  Ubiium,    Only  one  of  the  possible  forms  is  here  giren. 

1.  Containing  leal  or  copper. 

TOO.  UsAxm  ^b5+Cud 

701.  Bboohabtitb  Cu5  +  2iOa!£[ 

702.  Lajtgitk  0u5  +  3Cufi-f£[ 

703.  OTAsmmoBWA  0u5+(0u*,Sl)fi:*+12fi 


HlDBOUa  BUIJ^HATIft. 
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t,  Snlpihatef  of  Uranium. 

1.  Unimtphatea. 

706.  JoHANmTB  (t  (t\  8)+i  Ctt")  3+ li  £E 

706.  USANOOHALOITB    (f  (tl*,  8)  +  i  Oa*)  9+i  ^  9  +  ^  ^ 

707.  MKDJiDin  (?)(i9+iCa')9+7i^ 


6|e«|(tea4.|{0,  W)).+Q-  0  af 
6|e.|(iea+i^F)a  +  7iaq 


2.  Subaviphaies. 

708  ZiPPEiTi 
709.  YoeiiANm 

710.  UaAOONIIB 


(S,0uV5«+8fl(or6a) 
^3+4tfi 


(On,  /JS),  e,|ei«|S,+8  (or  6)  ao 
(H,tfF).e,|e.  |S+2aq 


IV.  TELLURATES. 


'711.  MONTAXITB 


BiTe+a& 


!Fe|e«|<Bi.+Saq 


Appendix. — SsuBSAm  ? 
712.  Kkbsibhiis 


660.  MA80AQNITB.  Mcucagni,  Dei  Lagoni,  eta,  in  Siena,  1779.  Sel  ammoniac  vitrioUque^ 
Sel  ammoniac  secret  de  Glauber  (fr.  Solfatara  near  Naples),  Sciffe^  Min.,  t  62, 1777.  Anunoniaqut 
sul&tee  i^.    Sulphate  of  Ammonia.    Maskagnin  KarsL,  Tab.,  40,  75, 1800. 

Orthorhombic.    I A  /=107°  40',  Oa  1-1=122^  56',  a:h:  c=l-6437  : 
1  :  1*3680.     Cleavage :  i4  perfect ;  0  imperfect. 


O  A  i-i=150^  34' 
<?Af4=125  34 


i-i  A  i-t,  ba8.,=58°  52'       i-i  A  i-2=lll°  15' 
|4  A  f  5=118  52  J  A  ^,  over  /,=87  26 


llBually  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*5.  iGr.=l'72— 1-73.  Lustre  when  crystallized,  vitreous.  Color 
yellowish-gray,  lemon-yellow.     Translucent.     Taste  pungent  and  bitter. 

Oomp.— NH^05+fi=Sulphuric  add  53-3,  ammonia  34*7,  water  12*0=100. 

Pyr.,  eto. — ^In  the  closed  tube  yields  water  and  is  sublimed ;  with  lime  gives  off  ammonia 
vapors.    Dissolves  readiljin  water^  and  gives  with  baryta  salts  a  precipitate  insoluble  in  acids. 

Obs. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  Lipari 
lal^,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  ooaL 

Kamed  after  Professor  MascagnL 

651.  BOnSSlNaAULTITE.    K  Bechi,  C.  R,  Iviii  683,  1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaoed  by  magnesia.   Orystals  resomble  thoae 
of  mascagnite,  but  isomorphism  with  that  spedee  has  not  jet  been  eatablished. 
Oocnrs  about  the  boric  acid  fiimarolea  of  Tuscany. 


652.  LBOONTITB.     W.  J.  Taylor,  Am.  J.  Sd.,  XL  xxvL  278,  1868. 

Orthorhombic.    In  prismatic  crystals,  long  or  short.    /A/(calc.  from 
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OXTGEN  COMPOUNDS. 


i-i  A  ;-2)=103^  12\  0  A  l-t=117^  r ;  /A  ^-2=160^  i-i  A  i-2=115%  i  »  A  f-i 
=127°  30'— 128°,  or  over  i-*,  52°-52°  30',  Dana. 

H.=2— 2'5.    Lastre  vitreous.     Colorless,  when  pure,  and  transparent. 
Taste  saline  and  rather  bitter.     Permanent  in  the  air. 

Oomp.— &g-|-2flor((ira,t).NH*0)5+2ft.    ADalysis  bj Taylor (L  a): 


9 
44-97 


KH*0 
12-94 


17-56 


2  67 


tL 
19-46 


With  2-80  organic  residue,  0*11  inorganio  icL,  and  1^  trace. 

Pyr.,  etc. — Only  partially  sublimed  in  the  closed  tube,  but  otherwise  reacts  like  mascagiute. 

Obs. — From  the  cave  of  Las  Piedraa,  near  Gomayagua,  Central  America,  imbedded  in  a  bladi 
mass  made  up  of  the  excrement  of  bats.  The  crystals  oft^n  have  a  coating  of  organic  matter. 
The  cave  is  worked  for  the  nitre,  which  the  earth  of  the  flogr  near  its  mouth  affords  by  lixivia- 
tion. 

Named  after  Dr.  John  L.  Le  Oonte. 

An  artificial  salt  of  similar  general  formnlai  but  having  ammonia  and  potash  as  its  bases,  ii 
well  known  (Gmelin*s  Ch.,  ill  119). 


663.  MIRABHiITE.  Glauber  Salt  Sal  mirabQe  Glauber  (the  artificial  salt  at  the  time  of  its 
first  formation).  Naturliches  Wundersalz,  Glaubersaki  Germ.  Glauber  Salt.  Sulphate  of 
Soda.    Sonde  sulfate  .^K    Mirabilite  ^osd,  Handb.,  488,  1845. 

Gediegen  Glaubersalz  {tr,  Saidschitz  and  Sedlitz)  Reuse,  Crell's  Ann.,  1791,  ii.  18;=Nato^ 
Uches  Bittersalz  pt  Lens,  Min.,  L  489,  1794;=Beussin  KarsL,  Tab.,  40, 1800. 
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Monoclinic.  6^=72°  15',  /A  7=86°  31,  O  A  1-i 
=130°  19';  a:h:  c=l-1089  :  1  :  0-8962.  Ob- 
served planes  as  in  the  annexed  figure. 


(3Ai-i=107°45' 
OAi4=U7Si 
<?  A  1-^=122  5 
<?  A -4-^=155  41 
<?  A  24=113  0 


1  A  1,  front,=93°  12' 
-1  A-1,  front,=110  42 
U  A  l-i=130  10 
i-iAi-i=104  41 


Cleavage:  i-i  perfect.     Usually  in  efflorescent 
crusts. 
H.=1'6— 2.     G.=1'481,    Lustre  vitreous.     Color  white.     Transparent 
—opaque.     Taste  cool,  then  feebly  saline  and  bitter. 

Oomp.^]^aS4-10lft=Soda  19-3,  sulphuric  add  24*8,  water  66-9=100. 
Analyses:  1,  Bivot  (Ann,  d.  K,  Y.  vi  668):  2,  Moissenet  (ib.,  zvli.  16);  8,  How  (Ed.  N.  Phil 
J.,  II.  VL  64): 

1.  Gulpuzcoa,  Spain        S  24*8        ^a  19-6        fig  0-6      •    Ca  0-3        t[  64'R  Rivot 

2.  St.  Bambert,  France      26*0  20*0  0*7       R  Ci  tr.  63-3  Moissenet 

3.  Windsor,  N.  Scotia  44-64  66*46  How. 

P3nrM  etc. — ^Tn  the  closed  tube  much  water;  gives  an  intense  yeUow  to  the  flame.  Very 
soluble  in  water;  the  solution  Rives  with  baryta  salts  the  reaction  for  sulphuric  acid.  Falls  te 
powder  on  exposure  to  the  air,  and  becomes  anhydrous. 

Obs. — Occurs  at  Ischl  and  Hallstadt  in  Austria;  also  in  Hungary.  Switserland,  Italy;  at 
Guipuzcoa  in  Spain,  eta;  abundantly  at  the  hot  springs  at  Carlsbad;  at  Kailua^  on  Hawaii, 
Ssmdwiuh  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of  volcanic  heat  and  gasef 
on  salt  water.  EflBoresoes  with  other  salts  on  the  limestone  below  the  Genesee  Falls,  fiochester 
N  Y. ;  at  Windsor,  Nova  Scotia ;  also  near  the  Sweetwater  Siver,  Rocky  Mountains. 

The  artificial  salt  was  discovered  by  Glauber,  a  German  chemist,  about  the  middle  of  the 
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86Teiiteeiith  century,  while  he  wat  operating  with  sulpharic  aci  i  and  common  salt;  and  che  name 
80^  mirdbiU  was  his  own  expression  of  surprise  at  its  formation. 

Taking  the  plane  1-i  as  2-^,  the  axes  are  nearly  those  of  pyroxene,  heooming  a  :  &  :  c= 0*55445  : 
1  :  0-89B2. 

The  so-called  Reassin  is  impure  glauber  salt,  as  pronounced  by  Reuse  in  1791,  after  his  early 
study  of  it.  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  the  mineral 
springs  of  Saidschitz  and  Sedlitz,  aud  according  to  Reuse  was  most  abundant  near  the  end  of  the 
spring.  The  crystals  (some  of  which  wore  ^  to  2  in.  long)  had  the  form  of  stout  rt-sided  pnsms, 
with  two  sides  smaller  than  the  others,  terminating  in  two  rhomboidal  planes — the  form  of 
glauber  salt.  It  is  stated  to  have  become  a  white  powder  on  the  expulsion  by  heat  of  the  crys- 
tallization-water. The  analysis  was  made  first  on  a  solution  of  the  salt,  and  afterward  on  the 
efiQoresced  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  uo  water ;  and 
hence  the  amount  of  water  was  not  ascertained.  Crystals  reproduced  from  the  solution  lost  more 
than  half  their  weight  when  heated  to  redness ;  corresponding  with  the  fact  that  both^glauber 
suit  and  epsomite  contain  more  ihan  50  p.  c.  of  water.  The  an^ysis  afibrded  Reuss  Na  S  66'04-, 
Mg§  3 1 '56.  MgCl  2*19,  Ca  §  0*42;  which,  adding  the  water  and  excluding  the  MgCl,  corresponds 
to  68*0  of  glauber  salt,  31*7  of  epsomite,  and  0*8  of  gypsum  =100. 

ExANTHALOSE  BetuL  (Tr.,  il  475,  1832)  is  a  white  efflorescence,  such_as  results  from  the  cipo 
sure  to  the  air  of  glauber  salt    Beudant  obtained  the  composition  ^a  5  +  2 1^  from  the  analyses 


1.  Vesuvius 

2.  Hildesheim 


5  44-8        ]$fa  850        fi  20*2 
42*5  33-4  18-8 


The  Yesurian  mineral  was  from  the  lavas  of  1813,  according  to  Beudant    It  was  named  froir 
(f  tydtb>,  to  effloresce^  and  uAf,  salt 

664.  OTPSUM.  Vitl/ts  [^mostly  burnt  Oypsum]  Herodotus^  Plato,  Thwphirasitts.  CcAir^rnif, 
* Ai^po(T(\nuov,  Dioscorides,  v.  152,  159.  Lapis  specularis  (principal  partX  Gjrpsum  (=bumt  gyp- 
sum only),  Piin,  Lapis  specularis,  Gypsum,  acXifyiriK,  G^rm,  Gips  and  Fraueneis,  Ital.  Lumen 
de  Scaiola  [Scagliola],  AgricofOy  Foss.,  251,  Interpr.,  465,  1546.  Glacies  Mariee,  Marienglas 
[=Selemte],  Gips,  Gypsum,  Aiabastrum  (fine  grained  G.),  Selenites  (cryst  G),  WalLj  Min., 
60,  1747.  Marmor  fUgax  Linn,,  Syst,  1736.  Gypsum,  Terra  calcarea  acido  vitrioli  saturata, 
Alabaster,  Selenites,  OronsL,  Mm.,  18,  1758.  Gips,  Gyps,  Fraueneis,  Wem,  Gesso  Jtal 
Yeso  Span,  Sulphate  of  lime.  Alabaster,  Plaster  Stone.  Ohaux  sulfate  Albitre,  I^.  Satin 
Spar.  Montmartrite  I>elameOL,  Lemons,  iL  380,  1812. 
Perhaps  in  part  'AXaffacrpiriif^  Theophr.,  Plin, 

Monoclinic.     C7=66°  14',  if  the  vertical  prism  /  (see  f.  537)  correspond 
to  the  cleavage  prism  (second  cleavage),  and  the  basal  plane  0  to  the  direc- 


685 


688 


636 


637 


♦:♦  2t 


ii  .;^x?? 


tion  of  the  third  cleavage.    /A  7=138*'  28',  14  A  14=128°  81' :  a:l:c 
=0-9  :  1  :  2*4135.     Observed  planes  :  0  (truncates  the  edge  2-1   24)  (a)  ; 
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vertical,  i-t  (b\  i4  (^,  I{n),  i-^  {x\  i-t  (s) ;  cUnodomes,  2-1  (m,  or  /*),  34 
J4,  44  (A),  f4,  5-i,  64  (i),  74,  84,  94 ;  hemidomes,  14  {d),  2-i,  3-t  {e),  ^i  i 
octahedral,  1  (Z),  2  (t;),  3  {u),  3-3  (t^?),  3-i  (y,  or  k). 

0  A  ^-^=66**  14'  .  Oa  3-^=88^  8'                1  A  7=122^  17' 

O  A  l-t=127  44  Oa  24=145  41  1^  A  w=113  30 

O  A  34=87  58  ^  A  44=126  12  t4  A  7=110  46 

0  A  1=125  35  1  A  1=143  42  t4  A  1=108  9 

O  A  7=67  52  24  A  24=111  42  irt  A  24=124  19 
0  A  2=98  46 

Cleavage :  (1)  i-l,  or  clinodiagonal,  eminent,  affording  easily  smooth  pol- 
ished folia ;  (2)  7,  imperfect,  fibrous,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  0  (or  the  edge  24/24)  the  anrfes  66°  14'  and  113° 
46',  corresponding  to  the  obliquity  of  the  fundamental  prism  ;  (3)  O,  or  the 
base,  imperfect,  but  affording  a  nearly  smooth  surface.  Twins :  1.  Composi- 
tion-face O  (f.  538),  occurring  (A)  in  the  form  repre- 
ss^ sented  in  f.  535,  having  then  3ie  reentering  angle  104° 

32',  and  the  cross-lining  of  the  second  cleavage  (or 
that  parallel  to  7)  in  the  directions  cv,  ^y,  meeting 
in  the  angle  cvg=lS2°  28',  or  twice  66°  14';  also 
occurring  (B)  in  a  form  made  up  of  planes  24  and  7 
(instead  of  2-i,  1),  and  having  a  reentering  angle  of 
132°  28',  at  the  opposite  end  of  the  crystal^ the  cleav- 
age lines  being  parallel  to  the  sides  of  tlie  reentering 
angle.  2.  Composition-face  1-i,  or  edge  1/1  (=zl/t)j 
reentering  angle  made  between  edge  J /I  {=n/n^  of 
each  part,=123°,  or  double  the  supplement  of  1-t  on 
edge  7// (which  equals  61°  30') ;  twins  of  this  second 
kind  often  lenticular;  also  like  f.  639  (compare  with  f.  537)  the  reentering 
edges  made  of  the  planes  7  (n),  and  the  outer  convex  edges  either  oi 
planes  1  (Z)  and  3-i  (e)  blended  together,  and  meeting  at  extremity  in  an 
angle  of  25^°,  or  of  planes  1  and  2-i,  and  having  the  ansrle  at  extremity 
55° ;  the  interior  cleavage  lines  parallel  to  7,  having  the  directions  <?y,  r^, 
meeting  the  axis  at  61J  ,  or  one  another  in  the  angle  123°.  Simple  crys- 
tals often  with  warped  as  well  as  curved  surfaces.  Also  foliated  massive ; 
lamellar-stellate ;  often  srranular  massive  ;  and  sometimes  nearly  impalpable. 
H.=1'5— 2.  G.=2  314— 2*328,  when  pure  crystals.  Lustre  of  ?4 
pearly  and  shining,  other  faces  subviti'eous.  Massive  varieties  often  glis- 
tening, sometimes  dull  earthy.  Color  usually  white ;  sometimes  grav, 
flesh-red,  honey-yellow,  ochre-yellow,  blue ;  impure  varieties  otlen  blac&, 
brown,  red,  or  reddish-brown.     Streak  white.    Transparent— opaque. 

Var. — 1.  OrystaUized,  or  Selenite;  either  in  distinct  (systals,  or  in  broad  folia,  the  folia  aom^ 
times  a  yard  across  and  transparent  throughout. 

(6)  An  arenaceous  yarietj  occurs  in  Sussex,  N.  Brunswick,  the  czystals  containing  xniich  sanc^ 
which  is  often  regularly  arranged  within  them  (C.  C.  Marsh). 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  spary  when  fine-fibrous  a  Tariety  which  has  the  pearly 
opalescence  of  moonstone;  [h)  plumose^  when  radiately  arranged. 

8.  Massive;  Alah€Kiery  a  fine-grained  variety,  either  white  or  delicately  shaded;  Boali^'grmuh 
'or;  earOiy  or  rock-gypswrn^  a  dull-colored  rock,  often  impure  with  day  or  carbonate  of  limo,  and 
lometimes  with  anhydrite.    The  Mon^nartre  gypsum  contains  Cbrbonate  of  lime,  and  Debm^ 
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cherie  called  it  ManimatirUe,     A  yariety  tram  Bovenden,  near  Gdttmgen,  contains  anbydrit* 

( Jahrb.  Min.  1856,  664). 

Oomp.— Oa §+2  ll=Sulpburic  add  4fl*5,  lime  32-6,  water  20  9=100.    Analyses:  1,  Bucholi 

(Gehlen's  J.,  v.  169) ;  2,  y.  Rose  (K^rst  Min.  Tab.,  53,  1808);  8,  De  la  Trobe  (Ramm.  4th  Sappl., 

89);  4,  6,  Jiingst  (Z&  nat  Ver.  Halle,  yiiu  482);  6,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 


3 

Ca 

A 

gi 

£l       ¥e 

1. 

Orysi 

44-8 

330 

21-0 

-=98-8  Bucholz. 

2. 

GranvJar 

44-16 

33-88 

21-00 

_     .... 

-=9904  Rose. 

3. 

Albay,  fibrous 

44-19 

29-41 

20-18 

6-43 

0-64 

=100-vS6  Trobe. 

4. 

Wienrode,  corr^Mct 

45-76 

31-87 

19-90 

2-80 

0-60 

=  100-93  Juugst. 

6. 

Osterode,         '' 

45-95 

82-62 

20-70 

0-42 

0-50 

=  100-19  Jiingst. 

6. 

*'        white 

46-61 

32-44 

20-74 

0-15 

_ 

.=99-94  Hampe. 

7. 

"        red 

46*50 

31-99 

21-56 

0-45 

-100-80  Hampe. 

The  siliceous  yariety  firom  Albay,  Lason  (Philippine  islands),  was  of  yolcantc  origin. 

The  gypsum  of  East  Riyer,  Pictou,  Noya  Sootia,  according  to  Prof.  W.  R.  Johnson,  and  that  of 
Southern  Virginia,  according  to  Prof.  W.  B.  Rogers  (Am.  J.  Sci.,  IT.  y.  1 13,  1848),  contain  1  atom 
of  water  to  2  of  sulphate  of  lime  (2  Oa  S+ft),  the  former  affording  §  54*7,  lime  89  4,  H  5-90.  The 
passage  of  anhydrite  into  gypsum  is  exemplified  on  a  large  s^e  in  many  places,  as  at  the 
Ganaria  yalloy  and  at  Box  in  Switzerland  (Blum  Pseud.,  p.  24;  Am.  J.  Sci.,  xlyiii.  69).  and  the 
compound  here  described  may  haye  been  formed  in  the  course  of  the  transition ;  or,  more  proba- 
bly, it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
temperature,  or  aboye  120"  Gl  The  incrustations  in  steam-boilers  on  the  ocean  consist  largely  of 
it,  as  shown  by  J.  F.  W.  Johnston,  and  later  by  R.  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  Sci.,  II.  y.  112,  1848X  ha^ng  G.=2-69,  and  a  fibrous  structure,  Sulphuric  acid  54-25, 
lime  39-67.  water  607,  equivalent  to  2  of  Oa  §  to  I  of  ft.  T.  L.  Phipson  found  in  one  (Inventor's 
Institute,  iDec.  1867)  Sulphate  of  lime  65-0,  magnesia  19-0,  water  13-5,  3Pe,  3tl  0-85,  Na  01  0-70, 
sand  0-45=99-50;  corresponding  to  I  of  Oa  S-f  ft  and  1  of  JJig  ft  (brucite). 

Pyr.|  etc. — In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5—3,  coloring 
the  flame  reddish-yellow.  For  other  reactions,  see  ANHYDRrrB,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260"  G.,  it  again  combines  with  water  when  moistened,  and  becomes  firmly  solid. 
Soluble  in  muriatic  acid,  and  also  in  400  to  500  parts  of  water. 

Obs. — Gypsum  often  forms  extensive  beds  in  connection  with  various  stratified  rocks,  especially 
timestone!^,  and  martytes  or  day  beds.  It  occurs  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanocX  occurring  about  fumaroles,  or  where  snlphur  gases  are  escaping,  being 
formed  from  the  sulphuric  acid  generated,  and  the  lime  afforded  by  the  decomposing  lavas— lime 
being  contained  in  augite  and  labradorito.  It  is  also  produced  by  the  decomposition  of  pyrite 
when  lime  is  present ;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  gas  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  acid.  Gypsum  is  also 
deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solution.  Grystala 
may  be  seen  to  form  on  evaporating  a  drop  of  sea- water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  HaU  in  the  Tyrol ;  in  the 
sulphur  mines  of  Sicily;  in  the  gypsum  formation  near  O^aoa  in  Spain;  in  tlie  clay  of  Shotover 
Hill,  near  Oxford ;  and  large  lenticular  crystals  have  been  met  with  at  Moutmartre,  near  Paris. 
A  noted  locality  of  alabaster  occurs  at  Gastelino,  35  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.    Also  in  Nova  Scotia,  Peru,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  Tork^  near  Lockport  (occasionally  f.  632)  In 
limestone  along  with  pearl  spar  and  anhydrite ;  also  near  Gamillus,  Onondaga  Go. ;  occasionally 
crystals  are  met  with  in  the  vicinity  of  Manlius.  In  Maryland,  large  grouped  crystals  on  the  St. 
Mary's,  in  day;  also  near  the  mouth  of  the  Patuxent.  In  VtrginiOy  large  beds  of  gypsum  with  rock 
salt,  in  Washington  Go.,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio,  large  transparent 
crystals  have  been  found  at  Poland  and  Ganfleld,  Trumbull  Go.  In  Tenn.,  selenite  and  alabaster 
in  Davidson  Go.  In  Kentucky,  in  Mammoth  Gave,  it  has  the  forms  of  rosettes,  or  flowers,  vines, 
and  shrubbery.    Abundant  also  W.  of  the  Mississippi  in  many  places,  and  in  California. 

In  y.  Scotia,  in  Sussex,  King's  Go.,  on  Gapt.  McGready's  farm,  large  single  ani  grouped  crystals, 
which  mostly  contain  much  symmetrically  disseminated  sand. 

Plaster  of  Paris  (or  gypsum  which  has  been  heated  and  ground  up)  is  used  for  making  moulda 
taking  casts  of  statues,  medals,  eta ;  for  producing  a  hard  &ish  on  walls;  also  in  the  manafactim 
of  artifldal  marble,  as  the  s^agliola  tables  of  Leghorn,  and  in  the  glazing  of  poroelaiiL 

The  fibrous  variety,  wheu  cul  en  caboehon  and  polished,  resembles  cat's-eye. 
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Gypsum  is  related  in  form  to  heulanditei  a  fact  t:  fUght  out  in  the  view  aboye  taken  of  the 
vrystallization  (Am.  J.  Set,  II.  xvli  85).  To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planes  is  added.  Plane  /off.  537  would  be  situated  on  f  536,  between  2-i  and 
3-t  below,  or  the  back  24  and  3-i  above.  Kenngott  obtained  from  an  English  crjstaJ  2-i  A  2<t=> 
1 1  r  14'  (Ber.  Ak.  Wien,  xl). 

Recent  articles  on  crysL,  B.  t  M..  Min.,  586 ;  Quenstedt,  Min.,  1855, 1863 ;  Bufrdnoj,  Min ,  18o  ^ ; 
Hessenberg,  Min.  Not,  No.  ii.  iv.  There  seems  to  be  good  reason  for  accepting  as  the  tn.Q 
fundamental  form  that  above  adopted,  since  the  planes  of  the  fundamental  prism  /,  and  0,  cor- 
respond in  this  case  to  directions  of  deavage.  Most  authors  make  2-t  the  prism  I^  and  2-t  (of  rare 
occurrence)  the  plane  0.  The  symbols,  on  this  basis,  with  the  lettering  of  Miller,  are  as  follows^ 
following  the  above  order  (Hessenberg,  Min.  Not,  No.  iv.):  i^{a);  i-i  (6),  1-t  (0>  1  (n)t  2-^  (z), 

3.^(*);  /(m,  or /of  Neumann),  i-f,  i-},  i-^ih),  i-l  i-|,  i-S  {k\  i.|,t-it-|i  -!•*  Wi  0{qor  Quen- 
stedt), H  (4  ^i  {ji  of  Hessenberg) ;  -1  (/),  1-i  (v),  l-i  (u),  \  (w)\  -3-d  (y,  or  k  of  Neumann) ;  ^-^ 
{6  of  Hessenberg).  * 

Named  from  ye(//is,  the  Greek  for  the  mineral,  but  more  especially  for  the  calcined  mineral. 
The  derivation  ordinarily  suggested,  from  yn,  earthy  and  ^i/^icj,  to  cook,  corresponds  with  this,  the 
most  conunon  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mentioning  localities, 
speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  which  alabaster  is  included) ; 
of  making  plaster  or  cement  from  it  by  "  powdering  it,  pouring  on  water,  and  stirring  it  with  wooden 
instruments,  there  being  too  much  heat  for  the  hand;  "  of  the  necessity  of  preparing  it  *'  imme* 
diately  before  the  use  of  it,  because  it  soon  dries  and  becomes  hard ;  "  of  its  vaUie  for  whitening 
the  w^s  of  houses,  and  of  its  being  an  excellent  material  for  making  images  and  ornaments. 

The  word  yixl^n  in  Plato  and  Herodotus  has  been  sometimes  translated  chalky  but  not  so  in  the 
latest  and  best  Lexicon — ^the  recent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it,  and  the  verb  yvi^u  derived  from  it  meaning  1o  cover  or  whUen  with  gypsum,  are  most  intelligible 
if  calcined  gypsum,  or  preparations  from  it,  are  understood. 

Powdered  chalk  is  not  hkely  to  have  been  used  for  a  whitewjash ;  and  a  wash  is  implied  instead 
of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Greeks,  it  being  a  produc- 
tion of  more  western  countries ;  and,  according  to  Pliny,  even  the  Romans  ioduded  under  their 
term  Oreta  (Latin  for  cJiaik)  principally  clays,  and  prominently  the  "Gimolian  earth"  (Cimolite,  p. 
457  X  true  chalk  being  what  Pliny  calls  "  the  inferior  kind."  Theophrastus  speaks  of  a  Tymphioaii 
gypsum  (so  called  by  the  people  of  Tympluea)  which  was  a  fuller's  earth  of  some  kind.  The  word 
yvipos  is,  therefore,  much  more  likely  to  have  been  applied  at  times  to  white  days  than  to  true 
chalk.  The  andents  were  acquainted  with  lime  from  the  burning  of  limestone,  and  could  not  have 
called  this  y^^fi.  Plato's  expression,  T/;v  6i  ooij  A«vv4  yvi//.7v  ii  ^tdfof  xcvKdrtftav,  "  Whiter  than  gyp- 
sum or  snow,"  is  not  improved  by  supposing  it  chalk;  for  there  is  nothing  whiter  than  calcined 
gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Seleniies  (=moon-8tone)  of  Dioscorides,  which  he  says  was  also  called  aphrosdenon  (moon-frothX 
"  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crystallized  gyp- 
sum or  modern  selcuite.  His  description  ><v«<}(,  imvyni^  Kov<p,>i  {=white,  transparent^  light),  is  good 
as  far  as  it  goes ;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  this  view  than 
with  that  of  its  being  either  the  modem  moonstone  or  ca^s-eye^  to  which  it  has  been  referred.  The 
name  is  from  atH^n^  moon,  and  alludes  probably  to  tho  peculiar  moon-like  white  reflections. 
Some  aggregated  crystallized  masses  might  well  have  suggested  the  name  aphroselenon.  It  is 
doubtful  what  Pliny  had  in  view  under  the  name  seienitis  (xxxviL  67) :  it  is  probable,  from  his 
brevity  on  the  subject,  that  he  did  not  know  the  mineral 

Jjapis  spectUaris  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being  mica) , 
he  speaks  of  it  (xxxvL  59)  as  affording  by  burning  the  best  of  gypsum. 

WXa^aarpirris  (or  alabaster-stonc,  meaning  the  stone  out  of  which  ointment  vases  of  the  kind 
called  alabastra  were  made)  was  with  Theophrastus  and  Pliny  mcunly  if  not  wholly  stalagmite, 
which  is  now  often  called  oriental  alaJbasier  (see  under  Galcite)  ;  and  Thebes  in  Egypt  was  a  famous 
locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible  that  gypsum-alabaster  was 
one :  for  when  polished  it  o^n  resembles  some  douded  stalagmites.  This  opinion  is  favored — 
though  not  placed  beyond  question — ^by  the  statement  in  Theophrastus,  which  Pliny  reiterates,* 
that  the  gypsum-stone  is  "very  Rimilar  to,"  *' not  unlike"  (meaning  in  the  rough  state,  of  course) 
alabastrites,  which  resemblance  is  not  obvious  if  stalagmite  is  the  only  alabastrites.  The  alohas' 
tritis  of  Pliny,  from  Syria,  said  to  be  white  spotted  with  various  tints,  may  be  of  this  kind,  as 
Syria  was  noted  for  its  gypsum-stone,  according  to  Theophrastus  and  Pliny. 

*  It  is  not  dear  that  Pliny  is  here  independent  authority.  He  appears  to  be  citing  from 
l^eophrastuA  in  the  most  of  what  he  says  about  gypsum ;  and  in  one  or  two  cases  he  cites  blun- 
dirinigly.  He  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  be  powdered  [foi 
use  agaihl ;  whereas  Theophrastus  states  more  correctly  that  **  by  huming  it  may  again  and  agaii: 
be  made  fit  for  use.*' 
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'K\S$aaroo¥  (alabastron)  occurs  as  the  name  of  akbaster-stone  in  the  writings  of  the  histo- 
rian Herodianus  about  two  centuries  after  Christ,  but  without  description.  The  alabastrum  of 
Pliny,  something  white  and  froth-like,  called  also,  as  he  says,  sHmmif  stiln^  and  lor  kuiSj  and  com- 
ing fanom  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
PUny. 

Burnt  gypsum  is  called  Plaster-of-Paris,  because  the  Montmartre  gypsum  quarries,  near  Pari^ 
are,  and  have  long  been,  famous  for  affording  it 

Alt.— Gypsum  occurs  altered  to  calcite,  malachite,  quarts. 
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666.  SniSZIRITB.  Kieserit  Beicihardt,  Salzbergwerk  Stassfhrt,  1860 ;  B.  H.  Ztg.,  xx.  89. 
1861.  Martinsite  Kenngatt^  Ueb.,  1856-57,  22;  Bemm^  Pogg,  xcyiiL  262,  1856  (not  Martinait^ 
Kamkn,  1845).  • 

Orthorhombic.     Massive ;  fine  granular  or  compact. 
H. = 2*5.     G. = 2'61 7,  Bischof.     Color  white,  gravish-white,  to  yellowish. 
Translucent  to  opaque.    Friable  to  firm.    Little  soluble. 

Oomp.— Mg3+^=SuIphuric  add  58*0,  magnesia  29*0,  water  13-0=100.  Analyses:  1.  Ram« 
melsberg  (Pogg.,  xcYiii  -262);  2-4^  Siewert  ft  Leopold  (Jahresb.,  1860,  788);  5,  Beichardt  (Jalirb. 
Bfin.  1866,343): 

[15'5]=100  BamuL 

13-47=100-96  Siewert 
[12-49]=100  SiewerL 

14-13=100-69  Leopold. 

14-30,  CI  218,  insoL  0*39=99-14  BekOiardt 

Beichardt  in  his  earliest  analyses  obtained  (1.  a)  S  48-06,  ?ifg  21*66,  ti  84*66,  which  corresponds 
to  lifg  9+8  ^  AnaL  2,  3,  are  of  an  opalescent,  translucent,  and  friable  yariety,  and  4  of  a  darker 
yellow,  opaque,  and  much  harder  kind. 

Pyr.,  etc. — In  the  dosed  tube  yields  water.  B.B.  fhses  easQy,  and  with  soda  on  charcoal 
giTes  the  sulphuric  add  reaction.  But  little  ^Itered  at  lOO"*  0.  DissoWes  in  nitric  add,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40-9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

Obs. — From  the  salt  mine  of  Stassfurt,  often  mixed  with  carnaUite  and  gypsum.  F.  Bischof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Ch.  Phys,  IV.  v.  805,  and  B.  U.  Ztg.,  zxiv.  1865) 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  1,  or  lower,  the  anhydrUe  region;  2,  the  polyhaliU;  3,  the  kteuTUe;  and  4,  the  camaUite. 
The  kieserite  is  in  beds,  9  to  1 2  in.  thick,  alternating  with  common  salt  I^e  whole  deposit  is 
about  1 90  feet  thick,  and  has  the  following  as  its  mean  percentage  composition  :  Common  salt  65, 
kieserite  17,  camallite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=100. 

Kamed  after  Mr.  Eieser,  President  of  the  Academy  of  Jena.  For  the  mariinaUe  of  Karsten, 
see  under  Hautv,  p.  ll:fi. 

660.  POLTHAZiITB.    Pdlyhalites  Stronk,  Comment  Soa  B.  Gfottlng.,  It.  189.     Polyhalii 

Strwn^  Unters.,  L  444,  1821. 

Orthorhombic?  Clinohedralt  Descl.  A  prism  of  115^,  with  acute 
ed^  truncated.    Usuallj  in  compact  fibrous  masses. 

H.=2'5— 3.  G.=2'7689.  Lustre  resinous  or  slifi^htly  pearly.  Streak 
red.  Color  fiesh-  or  brick-red,  sometimes  yellowish.  Translucent— opaque. 
Taste  bitter  and  astringent,  but  very  weak. 

Oomp.— ft5+ifi,in  which  ft=fc,  Hg,  Ca  in  the  ratio  1:1:  2r=Sulphate  of  lime  45*2,  suL 
magnesia  19*9,  suL  potash  28'9,  water  6*0=100.  Analyses:  1,  Stromeyer  (Unters.,  L  144);  2, 
Bammelsberg  (Pogg.,  hcviiL  512);  8,  Dexter  (Pogg.,  zdii.  1);  4^  Behnke  (ib.);  5,  CL  A.  Joy 
(Inaug.  Dissert,  49,  Pogg.,zciil  1);  6,  7,  v.  Hauer  (Ber.  Ak.  Wien,  xL385);  8,  G.  Jenzsch  (Pogg., 
zcTiL  175);  9,  Dexter  (L  a);  10,  Bischof  (Ann.  Oh.  Phys.,  IV.  v.  812);  11,  Beichardt  (Jahrb.  Min 
1866.  845): 
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Stassfurt 

42-64 

1976  

27  90 

3*49 

11. 
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48-44 

20-56  

26*22 

6-95=98*94  Strom. 

5*24 =99*80  Ramm. 

602,  §io  82,  li[g:0 49=100*97  Dexter 

6-10,  §!  0-27,  l^eS  1*36=99*35  Behnke 

6-41=99*21  Jo/. 

5-58=100  Y.  Hauer. 

605=l«»o-52  T.  Hauer. 

6-16,  8i  0*11,  £l  0-39,  Mg  002= 

99-38  JensadL 
7*40=100  Dexter. 
6-75=99*54  Bifichof. 
7  47,  Mga  0*58=98-27  Beichardt 

From  analTsis  9,  6-23  p.  a  of  day  have  been  removed,  and  part  of  the  7*40  p.  a  of  water 
belongs  with  it. 

Berthier'B  analyses  of  the  Vio  polyhalite  (Ann.  d.  IL,  x.  260)  were  incorrect.  The  loa 
Gmunden  (anal  5)  should  be  either  Ischl  or  Aussee,  according  to  Rammelsberg,  who  says  the 
mineral  does  Dot  occur  near  Gmunden  (Min.  Ch,  288,  1862).  Joy  says  in  a  letter  to  the  •utbor 
dated  Oct,  1865,  that  it  was  brought  to  G.  Rosens  laboratory  so  labelled. 

P7r.,etc. — In  the  closed  tube  gives  water.  B  B.  fuses  at  1-5,  colors  the  flame  yellow.  On 
charcoal  fuses  to  a  reddish  globule,  which  in  B.F  becomes  white,  and  on  cooling  has  a  saline 
hepatic  taste;  with  soda  like  glauberite.  With  finer  does  not  give  a  dear  bead.  Partially 
soluble  in  water,  leaving  a  residue  of  sulphate  of  lime,  which  dissolves  in  a  large  amount  of 
water. 

Obfl. — Occurs  at  the  mines  of  Ischl,  Ebensee,  Aussee,  Hallstatt,  and  Hallein  in  Austria,  with 
common  salt,  gypsum,  and  anhydrite ;  at  Bercbtesgaden  in  Bavaria ;  at  Tic  in  Lorraine. 

The  name  Polyhalite  is  derived  from  iruAvf,  7/iany,  and  SXt,  saU^  in  aJlusion  to  the  number  of  salts 
in  the  constitution  of  the  mineral 

For  remarks  on  the  position  of  the  polyhalite  at  Stassfurt  see  EaBSBBms,  p.  641. 

657.  Mauanite  a.  (?oe&e2 /Bull  Ac.  St.  Petersb.,  ix.  16,  1865).  Like  polyhalite  in  aspect  and 
characters,  but  has  the  &,  fig,  Ca  in  the  ratio  1:2:3.  Color  white ;  histre  silky ;  structure 
foliated  fibrous.  In  nodules  as  large  as  the  fist,  at  the  salt  mine  of  Maman  in  Persia,  with  car- 
nallite,  and  also  investing  or  intersecting  nodules  of  camallito. 

668.  PIGROBOBRITB.  Picromeride  SoacefU^  Mem.  Inoend.  Yesuy.  1866,  191.  Pikromerit 
Ramm^  Min.  Gh.,  281,  1860.  Kainit  Zinncken,  K  H.  Ztg.,  xxir.  79, 1865.  Schonit  E,  Bekhardi, 
Jahrb.  Min.  1865,  602,  1866,  ))40. 

Monoclinic.     (7=75^  12',  /A  /=:109^  60',  0  A  W=154**  39',  0  A  SW=r 
116°  4:1'.     In  crystals  and  crystalline  crusts. 
H.=2'5.     Color  white. 

Oomp.  -  &  S  +  %  S  +  6 1^,  or  (i  £:+i  %)  3+S  ]9[=8ulphuric  acid  89*8,  nu^esia  9*9,  potuh 
23-5,  water  26*8= 100.    Analyses :  H.  Beichardt  (I  o.) : 
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0*81  =100. 

2.         " 

89-74 

10-40 

23-28 
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0-28=100-57. 

BeichardVs  analyses  were  made  on  his  schJonile^  a  salt  obtained  by  him  by  separating  the  chIori4 
of  magnesium  in  what  is  called  kainite  by  means  of  alcohol. 

Pyr.,  etc.— Loses  11  p.  a  water  at  lOO"*  0.,  and  all  the  rest  by  heating  to  183*  C,  Beichardt 
According  to  Graham,  the  artificial  salt  loses  its  water  wholly  at  132*. 

Obs. — Found  at  Yesuvuis  among  the  salts  produced  at  the  eruption  in  1855,  in  crystals  akmg 
with  crystals  of  cyanochroite,  an  isomorphous  species  in  which  copper  replaces  the  magnesia. 
Also  occurs  at  the  Stassfurt  salt  mice,  along  with  kieserite  and  carnallitc.  It  is  often  mixed, 
at  Stassfurt,  with  chlorids  and  other  salts.    Alcohol  dissolves  out  chlorid  of  magnesium. 

KaintU  of  Ziucken,  from  the  same  locality  at  Stassfurt,  is  nothing  but  the  impure  picromerite 
just  alluded  to,  as  shown  by  Beichardt.  It  has  been  analyzed  by  Graf  (B.  H.  Ztg.,  xxiv.  288); 
B.  and  H.  Reichardt,  Hossus,  and  TheUe  (Jahrb.  Min.  1866,  387);  PhiUp  (Za  G.,  xviL  649): 
and  the  clilorino  in  the  results  varies  from  14-5  to  36*7  p.  &    Nearly  all  the  chlcrine  iB  remoTM 
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as  chlorid  of  magneBiuin  on  trrating  the  miueral  with  alcohoL  Forms  granular  njuseB  which 
▼arj  in  color  fh>m  colorless  to  grayish,  yellowish,  and  reddish,  and  has  G.=2'131— 2'147,  hut 
▼aryiog  to  2'1 84.  It  sometimes  contains  also  common  salt  Named  picromeriie  in  aUusion  to  the 
magnesia  present;  and  Kainite  (properly  Ccmite)  from  caiydf,  1*0001^. 

669.  BliOESDmi.    Blcedit  Jahn^  IJnters.,  1811.    Astrakanit  G.  Base,  Beis.  Ural,  iL  270,  271, 

1842. 

In  imperfect  ciystals.    Also  massive. 

Color  whitish,  orange,  reddish.     Translucent.    Very  soluble. 

Var. — The  original  hlcedUe  from  Ischl,  analyzed  hy  John,  was  massive,  somewhat  flhrons,  flesh- 
red  to  hrick-red  in  color,  and  splintery  in  flracture.  The  aatrakanUe,  from  near  Astrakan,  was  is 
whitish  dystals. 

Oomp.— ftS  +  2£[,  with  &=^]iIg+i^a=Sulphate  of  soda  42*6,  sulphate  of  magnesia  35-9, 
water  21*5=100.  Analyses:  1,  John  (L  c.);  2,  ▼.  Hauer  (Jahrh.  G.  Reichs^  605,  1856);  8, 
Qohel  (Rose's  Beis.  Ural,  La);  4,  Hayes  (Proc  N.  H.  Host,  t.  391): 

iSTaS    Mg5  NaQ  MgQ     fi 

L  Ischl,  «tt.        83-34    86-66    0'33     22*00,  iJfnS  O'SS,  PeS  0-34=98-00  John. 

2.  "     orange    4102    36*36    0*50     21*60=99-38  Hauer. 

3.  Astrakan         41*73    35-81     0*34    21*95=99-88»  Qobel 

4.  Mendoea  45*74    33*31     1*16     19*60,  sand,  etc.  019=100  Hayes. 

5.  **  45*82    33-19    1*79     1884,  sand,  etc.  0*36=100  Hayes. 

*  1*75  eUy  aad  sand  removed. 

Another  sample  afforded  Hayes  l^aS  48*00,  %§  84*20,  NaQ  1*21,  fi  16*42,  Si, etc.  0*17= 
100.  Dried  at  90"  F.  the  water  was  reduced  to  15*20  p.  c.  The  less  amount  of  water  in  Hayes's 
analyses  than  in  the  othera  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  etc. — Heated  losed  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  on  cooling.    Somewhat  deliquescent  in  a  moderately  moist  atmosphere. 

Obs.— From  the  salt  mines  of  Ischl;  the  salt  lakes  near  Astrakan,  east  of  the  mouth  of  the 
Volga  (nnaL  3);  the  soil  of  the  country  near  Mendoza,  between  San  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  after  the  chemist  and  mineralogist  Blode. 

660.  ZiCSWETTB.    Ldwoit  Said^  Abh.  6es.  Wiss.  Prag^  V.  iy.  1846;  JTaiti,  Ber.  Fr.  Nat, 

IL  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111®  4A'  and  l05°  2',  giving  for  the  vertical  axis  the  value  1'304. 
Cleavage :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2'5— 3'0.  G.=2'376.  Lustre  vitreous.  Color  yellowish- white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  some- 
what of  fire-opal.  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1*491,  extraord.  1'494. 

Oomp.— ftS-l-li^^i  with  ft=i  Ag+i^a=Sulphate  of  soda  46*3,  sulphate  of  magnesia  39*1, 
water  14*7.    Analyses:  1,  Karaflat  (1.  c);  2,  ▼.  Hauer  (Jahrb.  G.  Beichs.,  1866,  606): 

14-46,  Pe,  Si  0-66=99-21  Karaflat 
14-80= 100*22  Hauer. 

Obi. — ^In  pure  crystalline  masses  an  inch  thick,  iuFolyed  with  foliated  anhydrite,  at  the  IsdU 
salt  mine,  Austria. 

661.  BPSOMTTB.    Epsom  Salt     Sal  nativum  catharticum  A.  Bermann^  De  Sale  native 
oathartico  in  fodinis  Hungarifls  reoens  invento,  Posonii,  1721.    Sal  nentnim  nddulare,  Sal 
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Anglicaniim,  TToHL,  Wxl,  184,  1*747.  Id.,  Sel  d'Epsom  i^.  J^l  Wall,  I  839,  1763.  Halotriciiiia 
Scopoli,  De  Hjdrarg.  IdrieiiBe  Tent,  Tenet,  1761  (Klap.  Beitr.,  iii  104),  Princip.  Min.,  1772 
Magnesia  vitriolata  (Sal  Anglicua,  Epsomensia,  Seidliaensis,  Seydschutenaia,  amaruH,  etc)  Bergm, 
Sdagr.,  1782.    Bittersak  Wem,    Baaraalz  pt    Epaomite  Bead.,  Tr.,  445,  1824. 

Orthorhombic,  and  generally  hemihedral  in  the  octahedral  modifications. 
/A  7=90°  34',  0  A  l-i=150°  2' ;  a:b:  c=0'6766  : 1  :  I'Ol.  14  A  14^ 
basal, =59°  27',  l-i  A  1-i,  basal, =69°  56'.  Cleavage:  brachydiagonal, 
perfect.    Also  in  botryoidal  masses  and  delicately  fibrons  crusts. 

H.=2-25.  Q.=l-751;  1*685,  artificial  salt,  Schift.  Lustre  vitreous- 
earthy.  Streak  and  color  white.  Transparent — translucent.  Taste  bitter 
and  saline. 

Oomp. — liTg  S  +  7 IS,  when  pare=Magne8ia  16*3,  aulphurio  add  32'5,  water  61*2=100.  Anal- 
fsea:  1-4,  Stromejer  (Gel.  Anz.  Gott,  1833,  Pogg.,  xxxL  137,  Schw.  J.,  Ixix.  255);  5,  Boula  (Kev. 
Sd.  Indnatr.,  ziy.  300);  6,  Dufr^noy  (Tr.,  iu  323): 


1.  a  AfHca 

2.  Idria,  "ffaaraah'' 

3.  Oatalonia 

4.  NeuBohl,  rose-red 
6.  Fitou,  France 
6. 
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49-24=99*69  Stromeyer. 
0-23     50*93=99-85  Stromeyer. 

51  •20=99-59  Stromeyer. 

0-09    0-34    51-70,  Cu  0-88,  Co  0-69=99-88  Stromeyi* 

48  32=100  Bouia. 

47-20,  Ca  210=99-57  DufWnoy. 


Pyr.,  etc. — liquifies  in  ita  water  of  crystalUzation.  Gives  much  water  in  the  dosed  tabe  ai 
a  high  temperature;  the  water  is  add.  B.B.  on  diarcoal  flises  at  first,  and  finally  yields  an 
infusible  alkaline  mass,  which,  with  cobalt  solution,  gives  a  pink  color  on  ignition.  Very  soluble 
in  water,  and  has  a  very  bitter  taste. 

Obfl. — Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capUlaiy  efflorescence  on  rooks, 
in  the  galleries  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  England,  and 
at  Sedlitz  and  Saidschutz  in  Bohemia.  At  Idria  in  Oamiola  it  occurs  in  silky  fibres,  and  is  hence 
called  hairsaU  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  Paris ; 
in  Fitou,  Dept  of  the  Aude,  France;  in  Aragon  and  Catalonia  in  Spain;  in  the  Cordillera  of 
St.  Juan  in  Chili ;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1^  in.  thick.  Also 
found  at  Vesuvius,  at  the  eruptions  of  1850  and  1855. 

The  floors  of  the  limestone  caves  of  Ky.,  Tenn.,  and  Ind.,  are  in  many  Instances  covered  with 
epsomite,  in  minute  crystals,  mingled  wi&  the  earth.  In  the  Mammoth  Cave,  Ky.,  it  adheres  to 
the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier,  Tenn.,  on  the  hoadwatera 
of  the  West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epaomite,  almost  a  cubic  foot  m 
volume,  have  been  obtained  (Safibrd's  Bep.,  1 19).  It  effloresces  from  liie  calcareous  sandstone,  10 
m.  from  Coeymans,  on  the  east  face  of  the  Helderberg,  K.  Y.  Said  to  occur  also  over  the  Cali- 
fornia plains,  east  of  San  Diego  (Am.  J.  Set,  IL  vi  389).  Also  effloresces  from  a  pyritiferoua 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Clinton  formation  (Silurian)  in 
sheltered  places  between  Niagara  Falls  and  Lake  Huron,  as  at  Bundas,  where  layers  occur  1  in. 
thidc. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlich,  the  above 
described  form  ia  produced  when  crystaUisation  takes  place  below  15"  C.  (60"*  F.X  but  a  mono- 
dinio  form  between  25**  C.  and  80°  0. 


662.  TAURI80ITB.    Tauriszit  0,  H,  0.  Yolger^  Jahrb.  Min.  1855,  162. 

« 

Orthorhombic.     Angles  those  of  epsomite.     Occurring  planes :  /,  t-t,  i^ 
£-2  ;  1-t,  14 ;  1,  2-2,  2-2.     Crystals  acicular. 
Lustre  and  other  physical  characters  those  of  copperas. 

Ooinp^— Stated  to  be  that  of  copperas. 

Oba.— From  Windgalle  in  the  Canton  Uri  (Pagns  Tauriscorum  of  the  Bomana),  Switroriand, 
asaodated  with  copperaa  and  alum.   The  crystal  ia  a  rhombic  prism  with  pyramidal  terminationa 

668A.  TBonorn  BreiOL  (Ghraulit  Glocker^  Syn.,  1847).    A  dove-brown  mineral,  eaiiily  soluble  ic 
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water  aod  attracting  moisture  readfly,  oooorring  in  small  pyramidal  and  adoolar  crystals  supposed 
to  be  orthorhombio,  and  also  massiye.  Probably  a  hydrous  sulphate  of  sesquiozyd  of  iron ;  but 
ooraposition  not  ascertained.    H. = 1  '5 — 2. 

From  Graul,  near  Schwarsenberg,  in  Saxony,  and  Braonsdorf  in  the  Erzgebiige.  Named  trom 
rtiKTtK6ij  in  allusion  to  the  deliquescence ;  but  changed  to  ffraulUe  by  Qlocker,  because  the  Greek 
irignifles  liquifying  adwdy,  and  not  panwdy  as  in  deliquescence. 

663.  FAUSBBTTB.    fkuserit  Brmih^  B.  H.  Ztg.,  zziv.  301,  1866. 

Orthorhombic.  /  A  /=91°  18\  Cleavage :  iA,  distinct ;  I  in  traces  oi 
none ;  O  rather  distinct.     Crystals  grouped  in  stalactitic  forms. 

H.=2— 2^.  G.=l-888.  Lustre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.    Translucent  to  transparent.     Taste  astringent,  bitter. 

Oomp.— lirg5+3  An5  +  15d=(i  Ag+f  ]i[n)9+6£[=Sulphurio  add  34*7,  protox.  manga 
D0se  20*6,  magnesia  6^,  water  39*0=100.    Analyses:  1,  2,  Mollnir  (L  c.): 

5  Mn         Ag  ]0[ 

84*49        19-61        6*15        42*66,  £1,  Fe  <ract 
33-78        2006        6*63        40*64. 

Oba.— From  Herrengnmd  in  Hungary.    Named  after  Mr.  Eauser. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identicai 
in  general  formula  with  the  species  of  the  Epsomite  group,  ana  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
6  of  water ;  but  species  containing  copper  in  many  other  groups  exhibit  ^ 
like  divergence  from  the  rest  in  crystalline  form. 

STXOimiT  BEfOBB   1760.      XaX«av6oy,   XaXrtrK,   McXavnrp(a,   I^n,   Mi<rv,  Dtiowor.,  T.    114-118. 

iChaJmnlhum  (from  yXKiii^  hrass^  and  &v$Jii  flower)  is  vitriol  of  any  kind;  Spain  is  given  as  a 
locality ;  CfialciUs,  a  disintegrating  pyrites,  iron  or  copper,  impregnated  with  the  same,  as  a  result 
of  its  alteration ;  Metanieria  (fr.  /icXuf,  ink)^  a  salt-like  chalcanthus,  or  earth  containing  it ;  Soru^ 
a  black  earth  or  stone  impregnated  witii  some  vitriol ;  Miau,  a  yellowish  vitriolic  stone,  per- 
haps partly  copiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atramentum  sutorium=Clhalcanthum,  Chalcites,  Sory,  Misy,  P/tn.,  xxziv.  29-32 ;  evidently  in 
part  from  Diosoorides.  [The  description  of  Chaicanthum  g^ves  prominence  to  biue  vitriol,  while 
its  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  implies  the  presence  of  ffreen  (or  iron) 
vitriol,  the  material  still  used  for  blackening  leather ;  Chalcitea  and  aory  are  the  same  as  above ; 
Miay  is  yellow  and  pulvenilont,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium =Melanterla= Chaicanthum,  Chalcitos,  Bory,  Misy,  Agric,  Foss.,  212- 
214,  1546 ;  Kupferwasser  «2.,  Interpr.,  463,  1646.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  all ;  and  include  (as  partly  also  in  Diosoorides)  capillary  or  wooHiko,  plumose, 
stalactitic^  and  salt-h'ke  kinds,  besides  Latpia  atramenti;  Agrioola  mentions  the  varieties  Atramen' 
lum  mikurium  eandidum{=\tvKoic»  Qr.\  which  is  white  or  zinc  yitriol ;  A, «.  inVkfe,  which  is  green 

*  In  interpreting  these  ancient  names  it  has  to  be  borne  in  mind  that  there  are  three  sources  of 
obscurity,  besides  that  of  imperfect  description  : 

1.  That  the  earthy  or  stony  mass  containing  the  essential  ingredient  comes  into  the  description. 

2.  That  Pyrites  (including  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enough  to  be  confounded 
with  ohalcopyrite.  the  ore  of  copper  or  brass  ( v^Xcdt) ;  and,  in  fact,  Diosoorides  says  that  pyrites 
pelds  x^^**^^y  although  in  the  next  line  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distinguishing  it  from  copper  pyrites.  Moreover,  Agrioola  describes  all  the  vitriols  under  hia 
AtrwMTiUi  suioria,  and  m^es  Kvpferwaiattir  of  the  Germans  (meaning  copper  waier)  a  oommoo 
synonym  for  them ;  as  has  been  true  of  Oopperan  in  Bnglish  and  Oouperoee  in  Frf  nch. 

3.  That  iron  and  copper  pyrites  often  occur  tQgetheri  and  the  vitriolio  results  of  their  alters 
tion  are  oonsequentiy  yariously  mixed  in  nature. 
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▼itriol ;  A,  9.  easnUmmif  which  is  bluo  vitriol;  Sory^  a  gray  or  blaokiah  Btone,  often  nodolai  (glebn 
rotunds),  impregnated  with  any  vitriol;  Jfiay^  a  yellow  efflorescent  or  mealy  vitriol  (Oopiapite). 
Groslar  in  the  Harz  is  the  principal  locality  cited  by  Agrioola.  GhakUes  is  said  to  be  betweoD 
sory  and  misy  in  texture,  and  rvJbra  el  ceris  colore ;  perhaps  a  red  ochre  (a  fluent  result  of  tbe 
alteration  of  pyrites)  oontaining  copperas  and  some  unaltered  pyrites. 

Atramentum  viride,  a  quibusdam  VUreolum  vocatur,  AVbertus  Magnus^  De  Min.,  libr.  v.,  c.  S, 
1270.  Vitriolum  Agric^  ib.,  218.  [So  named  from  viiriumy  ffi<^  hi  allusion  to  the  glasny 
appearance  of  the  crystals  of  vitriols ;  Agricola  speaks  in  connection  with  his  explanation  of  Um 
word,  of  "  A.  cacdidum  translucidum  instar  OrystaUL"] 

Atramentum  Gesner,  Foss.,  13,  1665;  divided  into  A.  album  durum  Goslarianum  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  vitriol],  A.  coeruleum  Oyprium  pulcherrimum  [or  Blue  vitriol],  eia 
Melanteriu,  Sory,  Misy,  Gesner,  ib.,  16,  16. 

Vitriolum  Walkrius^  Min.,  166,  1747,  and  Gronstedi^  Min.,  113,  1768;  a  genus  including  the 
species  V.  Cupri  (="V.  Oypri,  V.  Veneris);  2,  V.  viride  (=V.  ferri,  V.  martis);  3,  V.  album,  vd 
Zinc!  (from  Goslar) ;  besides  4,  V.  mixtum  (a  mere  mixture) ;  6,  6,  Terra  vitriolica  and  Lapis  atra- 
mentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind)^  and  including  Lapis  atramen- 
tarius  flavus,  or  Misy. 

664  MBLANTERmi.  MxXavrnpia^  XaX«^v9oi',  etc.,  Dioeoor.  Ghalcanthum,  Atramentum 
sutorium,  eta,  PHn.  Melanteria^  Atramentum  sutorium  viridOi  Agric  Vitriolum  pt  Alberiui 
Magnus.  Atramentum  viride  Gesner,  Vitriolum  viride,  V.  ferri,  V.  martis,  WaOerius,  (xreen 
Vitriol    Oopperaa.    Sulphate  of  Iron.    Fer  sulfate  FY.    Melant^rie  Beud^  Tr.,  ii  482,  1832. 
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Monoclinic.     (7=75°  40' ;  7  A  7=82°  21',  0  A  1-t: 
123°  W;  a:h:  c=l-310  : 1  :  0-8474. 


0  A  i-i=104°  20' 
O  A  7=80  37 
0  A  -J-i=159  6 


0  A  -1-^=136°  18 
O  A  l-t=123  44 
-1  A -1=101  32 


Cleavage  :  0  perfect,  7  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulverulent. 

H.=2.     G.= 1-832.     Lustre  vitreous.     Color,  vari- 
ous  shades  of  green,  passing  into  white ;   becoming 
yellowish  on  exposure.     Streak  uncolored.     Subtrans- 
parent— translucent.     Taste  sweetish,  astringent,  and 
metallic.     Fracture  conchoidal.     Brittle. 

Oomp. — i'e  5  +  7  fi=Sulphuric  add  JS'S,  protoxyd  of  iron  25*9,  water  45-3=100. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  after  a  time  sulphurous  and  sulphuric  adds. 
On  diarcoal  tiums  at  first  brown,  then  red,  and  finally  black,  becoming  magnetic.  With  the 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  bj  a 
tincture  of  nut  galls.  Exposed  to  the  afr  becomes  covered  with  a  yellow  powder,  which  is- the 
sulphate  of  the  sesquioxyd  of  iron. 

Obs. — This  salt  usually  proceeds  from  the  decomposition  of  pyrite  or  marcasite,  which  readily 
afford  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  Oocurs  near  Goslar  in  the 
Harz;  Bodenmais  in  Bavaria;  FahJun,  Sweden;  at  Hurlet,  near  Paisley;  and  in  many  mines  in 
Europe  and  on  the  other  continents.  Usually  accompanies  pyrite  in  the  U.  States,  occurring  as 
an  efflorescence ;  at  Copperas  Mt.,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  assodated  with  idum 
ind  pyrite.  It  is  employed  in  dyeing  and  tanning,  and  in  the  manufacture  of  ink  and  Prassian  blue^ 

666.  PISANTTB.    F.  Pisani,  G.  R.,  xlviil.  807.    Pisanlt  Kenng.,  Ueb.  1869, 10,  1860. 

In  concretionary  and  stalactitic  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochreous  externally. 

Oomp.— ($'e,C;u)S+7ft;  or  a  oopperaa  with  three-fifths  of  the  iron  replaoed  by  copptf 
Analysis  by  Piaani  (I  a): 
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3  89-90        $e  10-98        Cu  16*56        fi  i3*66 

Pyr.,  etc* — BJB.  gives  with  the  fluxea  reactioaa  for  copper.    Otherwise  like  meisnterlte. 
Obs. — Occurs  with  chalcopyrite  at  a  copper  mine  in  the  interior  of  Torkej.    The  interior  of 
the  mineral  has  sometimes  druses  of  minute  onrstals. 

666.  OOSIiARTTB.  Atramentum  sutorium,  candidum,  potissimum  reperitur  (loeelarue,  trans- 
luddum,  crjstalli  iustar,  Agric^  Fobs.,  213, 1546.  A.  album  fossUe  durum  Goslarianum  Gtsner^ 
Fobs.,  13,  1565.  Yitriolum  Zinci  album  nativum,  Galizensten,  Hyit  Viktril,  WaiL,  157,  1747. 
Zinc  Vitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zinc.  Zinc  sulfate,  Couperose  blanche, 
FV.    Gallizinite  Beud.,  Tr.,  446,  1824.    Qoslarit  Haid.,  Handb.,  490,  1847. 

Orthorhombic.  /A  7=90°  42'  j  0^  1-1=150*^  W\  a:h:  c=0-6735  : 
1  :  1*0123.  Observed  planes :  /,  t-i,  i-t,  i-2,  l-i,  1-i,  1,  2-2.  1-i  A  1-t,  top, 
=120^  20',  1-1  A  1-i,  top,=120°  3',  O  A  1=140°  57',  1  A  1,  mac.,=127°  27', 
1  A  1,  brach.,=126**  45'.     Cleavage :  i-%  perfect. 

H.=2-2-5.  G.=2-036;  1-9-2-1;  1-953,  artificial  crystals,  Schill. 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Oomp.— 2n§+7]d[=Sulphuric  add  27*9,  ozjd  of  sine  28-2,  water  43*9=100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr.,  il  481)  5  29*8,  2n  28*5,  Mn  0*7,  Fe  0*4,  :&  40-8= 
100-2,  which  corresponds  to  6  ^.  Klaproth  obtamed  (Beitr.,  v.  193)  3  22-0,  Zn  27*5,  Mu  0*6,  ^ 
60*0=100. 

Pyr.,  etc^ — ^Yields  water.  On  charcoal  with  soda  gives  a  zinc  coating,  and  a  sulphid  which 
tarnishes  silver.    Easily  soluble  in  water. 

Obs. — ^This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  mines. 
It  occurs  at  the  Rammelsberg  mine  near  Goslar,  in  the  Harz ;  at  Schomnitz  in  Hungary ;  at 
Fahlun  in  Sweden ;  and  at  Holywell  in  Wales.    It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and  dyeing. 
White  vitriol,  as  the  term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a  granular  state,  like  loaf 
sugar,  produced  by  molting  and  agitation  while  cooling. 

The  name  GaUitzenUe^  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  GaUlzensiein,  But  aldiough  so  called  in  Germany,  zinc  vitriol  Is  not  a  stone  from 
GMicia  (Poland),  as  the  word  implies,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  in 
the  Harz.    Haidinger's  name  Goalarite  is  therefore  adopted  for  the  species. 

667.  BIZSBBRITE.  Oobalt  Vitriol  Soffe,  J.  de  Fhys.,  zxzix.  68,  1791.  Kobaltvitriol  Kopp, 
Gehlen*s  J.,  II.  vi  167,  1808.  Bed  Vitriol.  Sulphate  of  Cobalt  Bhodhalose  Beud^  Tr.,  iL 
481,  1832.    Bieberit  ffaid^  Handb.,  489,  1846. 

Monoclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G.— r924,  artificial  crystals,  Schill.     Lustre  vitreous.     Color  flesh-  and 
rose-red.     Subtransparent — translucent.     Friable.     Taste  astringent. 

Oomp. — Co§  +  7d=Sulphuric  acid  28*4^  oxyd  of  oobalt  26*6,  water  46*1=100.    Analyses 
1,  J.  H.  Kopp  (Gehlen's  J.,  IL  vi.  167);  2,  Winkelblech  (Ann.  d.  Pharm.,  xiil  266);  3,  Beudani 
(La);  4,  6,  Schnabel  (Ramm.  4th  SuppL,  118): 

ft 

41*66=100  Kopp. 

46*83,  Mg  3*86 =99*66  Winkelblech. 

41-2,  9e  0*9  Beudant 

46*22,  Oa  0-43,  ikg  0*88,  01  0*09,  msoL  1*14=10012  Sdha 

38*13,  Oa,  Mg  <r.,  01  006  insoL  2404=100  Schn. 

Kopp's  analysis  corresponds  to  Oo*S  +  8ft;  but  the  existence  of  such  a  compound  is  rerj 
ioubtfuL    Tho  artificially  prepared  oobalt  vitriol  has  the  composition  abore  given. 


s 

Co 

1.  Bieber 

19*74 

88-71 

J.       " 

2906 

19*91 

S.       " 

80*2 

28-7 

4.  Siegen 

28*81 

23-30 

6.       '• 

80-84 

16-60 
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Pyr.,  etc. — ^In  a  matrass  yields  water,  and  when  strongly  heated,  sulphuroas  add.  Com 
municates  a  blue  color  to  glass  of  borax. 

Obs, — In  the  rubbish  of  old  mines  at  Bieberf  near  Hanau;  at  Leogang  in  Saltzbunc;  at  Tree 
Pantos,  near  Copiapo,  OhilL 

Beudant's  name  Rhodhaloae  is  not  an  admissible  deriyative  firom  'po^dcic,  roae-colored,  and  oAs, 
salt,  and  is  unmineralogical  in  its  termination ;  it  should  have  been  BhodohaUie,  Instead  of  making 
it  right  (in  which  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to  adopt  the 
name  applied  by  Haidiuger,  derived  from  the  longest  known  locality. 


668,  MORENOSITE.  Nickel-Vlktril,  Vitriolum  femim  &  niccolum  oontinens  ("  of  a  deep 
green  color,  with  Kupfernickel,  in  Cobalt  mines  ")  Oronat,  (the  disoov.  of  the  metal  KickelX  Mln^ 
114,  1*758.  Niccolum-  vitriolatum  (ioterdum  e  mineris  sulphuratis  fatisoentibua  genitiim) 
BergTn.,  Sdagr.,  50,  1782.  Sulfato  de  niquel  {ft.  Gkdicia)  D.A.  Caaares,  1849,  A.  M.  Aldbar,  in 
Bevista  Miners,  Madrid,  30ff,  1850.  Sulfato  de  nickel,  Morenoeita,  Gasar^  ib.,  176,  Mardi, 
1851.  Nickel  Vitriol  T.  S.  Hunt,  this  Min.,  679,  1850,  Logan's  Q.  Bep.  Can.,  1863.  Pyrome- 
line  V.  Kcb.,  GkL  Am.  Miinch.,  xzxt.  215,  1852,  J.  pr.  Ch.,  IviiL  44. 

In  acicular  crystals  and  thin  prisms.  Also  fibrous ;  and  as  an  efflores- 
cence. 

H.=2— 2-25.  G.=2-004,  Fulda.  Lustre  vitreous.  Color  apple-green 
to  greenish-white.  Streak  white,  faintly  greenish.  Soluble ;  taste  metal- 
lic astringent. 

Oomp.-^^i§+7]ft=Sulphuric  add  28*5,  ozyd  of  nickel  26*7,  water  44*8=100.    Analyaea* 
1,  2,  Fulda  and  Komer(Ann.  Oh.  Fharm.,  oxzxi.  217): 


5 

t^i 

fi 

Xr 

1.  Biechelsdorf 

2854 

26*76 

44-48 

0*27  =  100  Fulda. 

2. 

2842 

26*59 

44-83 

0-24=10008  Komer. 

In  the  mineral  fVom  Gralida,  on  which  the  species  was  instituted,  the  nickel  vitriol,  acoording 
to  Oasares  (L  c),  was  mixed  with  a  little  sulphate  of  copper  and  iron ;  while  that  of  Canada, 
acoording  to  Hunt,  appeared  to  be  pure  nickel  vitriol 

Pyr.,  etc.  -B.B.  in  tube  gives  water,  strongly  add,  swells  up,  and  hardens,  becoming  yellow 
and  opaque.  On  charcoal  glows  sfcrongly  and  evolves  sulphurous  add  With  borax  and  phos- 
phorus salt  gives  a  distinct  nickel  reaction.  The  Riechelsdorf  mineral  colors  the  outer  flame 
blue,  from  the  presence  of  arsenic. 

Obs. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galida,  Spain, 
on  magnetite,  with  which  some  millerito  is  mixed ;  at  Biechelsdorf,  in  Hesse ;  as  an  earthy  crust, 
mountain-green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedens  mine  xiear 
Lichtenberg  in  Bayreuth  (pyromeline).  Also  in  acicular  crystals  and  crusts  at  Wallace  mine. 
Lake  Huron,  upon  a  aulphuret  of  nickel  and  iron;  at  the  Gap  nickel  mine,  Lancaster  Ga, 
Pennsylvania 

Named  by  Gasares  after  Ur,  Moreno,  of  Spain.  A.  M.  Aldbar  stetes  that  Prof  Oasares  sent  a 
communication  ou  this  mineral  to  the  Sodete  de  Pharmade  of  Paris  in  1849,  which  was  not  pub- 
lished. 

669.  OHAIiOANTHTTB.  Xa><((iv0uy,  Ohalcanthum  pt,  Dioacar^  Plin.,  Atramentum  OGsnilenm 
Agric,  Gesner.  Vitriolum  Oupri=V.  Oypri=V.  Veneris,  WalL  OroruU  Sulphate  of  Oopper,  Blue 
Vitriol,  Copper  Vitriol  Kupfervitriol  Oerm.  Oouperose  bleue,  Ouivre  sulfate,  jy.  Vitriolo  di 
Bame  ItaL    Qyanose  Awd,  Tr.,  il  486,  1882.    Ohalkanthit  v.  KobeU^  Tafehi,  31,  1858. 

Triclinic.  0  A  7=109°  32',  O  A  /'=127°  40',  I A  7=123°  10,  (9  A  1= 
125°  38',  /A  1=126°  10',  C>Aa=120°  60',  (>  A  i-i=103°  27'  and  W 
33'.  Cleavage :  /  imperfect,  T  very  imperfect.  Occurs  also  amorphoii& 
Btalactitic,  reniform. 
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H.=:2-5.   G.=2-213.  Lustre  vitreouB.   Color  wi 

Berlin-blue  to  sky-blue,  of  different  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent — translucent.  Taste  metallic 
and  nauseous.     Somewhat  brittle. 


Oomp.~0u9  +  6]^=Salpharicadd  32*1,  oxyd  of  copper 
31*8,  water  861=100.  Often  mixed  with  melaaterite.  Bluish 
crystals  from  mud  at  the  Oronebaae  copper  mine  of  Widdow 
contain,  according  to  Mr.  Mallet^  34'2  of  sulphate  of  iron  to 
65'7  of  sulphate  of  copper. 

Pyr.,  etc — In  the  dosed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  acid.  B3 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  in 
water ;  a  drop  of  the  solution  placed  oo  a  surface  of  iron  coats  it  with  metallic  copper. 

Oba. — ^Blue  vitriol  is  found  in  waters  issuing  from  mines,  and  in  connection  wiUi  rocks  contain- 
ing chalcopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the 
Bammelsberg  mine  near  Goslar  in  the  Harz ;  Fahlun  in  Sweden ;  at  Parys  mine,  Anglesey ;  at 
various  mines  in  Oo.  of  Wicklow ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  in  Qwen- 
nap ;  also  Bio  Tinto  mine,  Spain.  The  waters  of  the  Rio  Tinto  mine  have  yielded  annually  1,800 
cwt.  of  copper,  consuming  2,400  cwt.  of  iron.  At  Wicklow  about  6i)0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
1|  to  2  tons  of  a  reddish  mud  which  was  cement  copper,  containing  for  every  ton  16  cwt  of 
pure  oopper.    It  has  been  observed  at  Vesuvius  among  the  products  of  the  eruption  of  1865. 

Found  at  the  Hiwassee  copper  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines,  in 
Polk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  tt£  Canton  mine,  Greorgia ;  at  Copiapo,  Chili,  with 
Btyptidte. 

When  purifled  it  Is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  in  the  arts.  It  is  manufactured  mostly  from  old  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  andent  c?uUca)iOhum  see  p.  645.  BeudanVs  name  cyanose  (with  q/anosUe  derived  from  it^ 
from  Kvavof)  Is  rejected  like  other  names  in  which  the  terminal  a  of  the  Greek  is  retained.  More* 
over  chaicttfUhiie^  meunng  flawera  ofooppeTj  is  old  and  good. 

670.  OTANOOHROITB.    Cianooroma  ScaceMf  Mem.  Yesuv.,  191,  1855. 

Monoclinic.  C=75°  30'=O  A  i-i,  7 A  /==108°  12',  0  A  1-1=153^  56', 
O  A  l-i=141°  47',  0  A  2-i=116°  49';  also  plane  2-i.  Occurs  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue. 

Oomp.— According  to  Soacchi,  a  hydrous  sulphate  of  potash  and  copper ;  (iOu+i]lt)S  +  3]6L 
Obs. — ^From  the  sdine  crusts  formed  on  the  lavas  during  the  eruption  of  Yosunus  in  1855. 
Kamed  in  allasion  to  the  color  from  irvdvos,  b/tie^  and  yp^a,  color.    Scacchi's  name  has  been 

changed  to  the  above,  in  order  to  secure  the  termination  Ua  and  avoid  ambiguity  (the  mineral  oon- 

laining  no  chrome). 


671.  ALUNOGBN.  Hydro-trisuMkte  d'alumine  Baud.,  Tr.,  449,  1824.  Davite  (?)  JfiZL, 
Qnart  J.,  1828.  Alunogene  BeutL^  Tr.,  iL  488,  1832.  Solfatarite  pt  ShejK,  Min.,  188,  1886. 
Keramohalit  Ghcker,  arundr.,  689, 1889.  Saldanite  Euot^  Min.,  11 451, 1841.  Stypterit  Glockett 
Syn.,  297,  1847.  Halotrichit  pt  HauanL,  Handb.,  iL  1174,  1847  (not  Halotrichit  Olockcr), 
Sohwefelsaure  Thonerde.   Sulphate  of  Alumina. 


tinged  with  yellbw  or  red.    Subtranslucent — subtransparent.    Taste  like 
that  of  common  alum. 


1 
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Hg 

1.  Tochermig 

a.       " 

8.         " 

36*00 
38-68 
86*066 

12-14 
12*34 
11*602 

6-58 
4-12 
8-721 

4500 
.  44-96 
48-890 

0*28=100  P&ff. 

=100  Lunp&iius. 

0*115=99-898  Stromejer. 

Pyr.,  etc. — ^Id  the  dosed  tube  yields  water  and  sulphate  of  ammonia;  B.B.  subtimes ;  on  chai 
ooal  gives  a  coating  of  sulphate  of  ammonia,  and  leaves  a  residue  which  g^vos  a  fine  blue  wUl 
cobalt  solution ;  with  soda  gives  ammonia  fumes,  and  the  reaction  for  sulphuric  add. 

Obs. — From  Tschermig,  Bohemia.  This  salt  is  manufactured  from  the  waste  of  gas  works. 
and  used  extensivelj  in  place  of  potash  alum. 

• 

674.  KALXNTTB.    Potash  AlunL    Native  Alum.    Kalialaun,  Ealinisoher  Alum,  Kalinischei 

Alumsulphat,  Cferm,    Kalinite  Dana, 

Isometric.     Usuallj  fibrous  or  massive,  or  in  mealy  or  solid  crusts. 
H.=2— 2*5.     G.=l*76.    Lustre  vitreous.     Color  livhite.    Trausparent 
to  translucent. 

Oomp.— ]t5+^5*+24d=(i&"+f  Sl)5*+18£[=8nlphate  of  potash  18*4^  sulphate  of  alu- 
mina 36*2,  water  45*5 =1Q0. 

Pyr.,  etc.— B.B.  fuses  in  its  water  of  crystallization,  and  flroths,  forming  a  spongy  mass;  with 
cobalt  solution  an  intense  blue ;  on  charcoal  gives  a  hepatic  mass.  Soluble  in  from  16  to  20  times 
its  weight  of  cold  water,  and  in  little  more  tlum  its  weight  of  boiling  water. 

Obs. — Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby  in  York- 
shire is  a  noted  locality,  sLbo  Hurlet  and  Oampsie  near  Glasgow.  Also  obtained  at  the  voloanoei 
of  the  lipari  isies  and  Sicily.  Cape  Sable,  Maryland,  affords  large  quantities  of  alum  annually 
In  the  caves  of  the  Unaka  Mts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubic  foot  va 
sice  may  be  obtained ;  also  in  the  "  Black  Slate  "  of  Middle  Tennessee ;  and  in  caves  along  the 
valleys  and  gorges  of  the  streams  in  De  Kalb,  Ooffee,  and  Franklin  Cos.,  Tenn.  (Safibrd). 

676.  VOLTAITZI.    Yoltaite  A.  Seacchi,  Acl  ScL  Nap.,  1840. 

Isometric.    In  octahedrons,  cubes,  dodecahedrons,  and  combinations  of 
these  forms. 

Lustre  resinous.     Color  dull  oil-green,  greenish-black,  brown,  or  black 
Streak  grayish-green.     Opaque. 

Oomp.— ^eS+9eS'+24l^,  Scaochi,=^e9  164,  PeS"  40*6,  tL  44*0=100;  but  not  fh>m  a 
complete  analysis.  Dufirenoy's  analysis  (Ann.  d.  IL,  IIL  ix.  165)  is  not  correct  according  to 
Scaochi  (Mem.  Q.  Camp.  Napoli,  89,  1849). 

Abich  has  obtained  an  artificial  salt  of  similar  charaotera,  which  has  the  formula  (|  (^e,  &)*+ 
}  Fe)S'+4  tL,  and  the  composition : 

348*82        £12-20        96  17*65        ]^e  11*60        JTa  6*26        &  0'4        fi  15*94 

a  little  of  the  iron  being  replaced  by  aluminum.  It  is  supposed  that  voltaite  corresponds  to  It 
essentially  in  composition. 

Paulinyi  has  found  crystals  of  a  similar  compound  at  Kremnitz.  They  afford  the  formula 
(Tscherraak,  Ans.  Ak.  Wien,  1867,  218)  (((t'e,  ]^)*+}Fe)S"+4^£[,  with  te  :  ]^==4  :  1,  and  f 
little  aluminum  replacing  iron. 

Pyr.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obfi.—  This  species  was  first  observed  at  the  Solfatara  near  Naples,  by  Breislak  (1792).  It  haa 
been  fouiid  by  F.  tJlrich  at  the  Rammelsberg  mine  near  Goslar.  The  last  contains  protoxyd  of 
manganese,  as  well  as  of  iron. 

676.  Blaxeitb  Dana^  Ifin.,  1850.  J.  H.  Blake  has  described  an  iron-sulphate  ftom  Coquimbo 
which  he  refers  to  coquimbite ;  but  it  occurs  in  regular  octahedrons,  and  assumed  the  same  fm 
an  solution  and  recrystallisation.  He  obtained  in  an  analysis  §  41*37,  Fe  267 9,  &  1*05^  fig 
3*80,  Si  0-82,  ll  29*40=99*68.    Bequires  further  investigation. 


HTDBOTJS  8TTLPHATS8.  6S3 


677.  MBNDOZITU.    Soda  Alam.    Natrooalaun,  Natnunalaun,  Chrm,    Natroiialun  Huoi^  tt 
448,  1841.    Solfatarite  pt  8hep^  Min.,  iL  187,  1886  (not  in  Min.  of  1857).    Mendoeite  Dana. 

In  white  fibrous  masses. 

H.=3,  and  G.=l-88,  Thomson.  Externally  white  or  pulverulent. 
Some  resemblance  to  fibrous  gypsum,  but  harder. 

Oomp.— :fSra9  +  ^lS*4-22]^=Sulphate  of  soda  16*1,  sulphate  of  alumina  89-0,  water  44*9s 
100;  or,  Suh>hurio  acid  36*8,  alumina  11'7,  soda  7*1,  water  44*9=100.  Analysis  by  Thomson 
(Ann.  Lye.  N.  Y.,  1828): 

St.  Juan  near  Mendosa       §37*70        Si  12-00        ffa  7*96       fi  41  •96=99*62. 

Pyr.,  etc. — ^Resembles  ordinary  alum. 

Obs. — Occurs  near  Mendoza,  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  fh>m  Southern  Peru  which  he  called  Sub* 
seequisulphate  of  Alumina  (PhlL  Mag.,  IIL  zxii.  188),  S  32*96,  &1  22*65,  &a  and  S  6*60,  £[  39*20 
=  101*20.    G.= 1*584.  . 

Shepard  states  in  Am.  J.  Sci.,  xri.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
related  to  Thomson's ;  but  in  toL  zziL  387,  ib.,  he  admits  a  doub^  on  the  ground  of  Hartwall'i 
analysis  of  a  Milo  alum,  which  makes  it  Alvnogen  (q.  ▼.).  Shepard's  name  solfatarite  (which  he 
has  since  rejected)  was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
which  no  allusion  is  made  in  his  edition  of  1835 ;  and  under  it  he  gare  three  analyses  of  almu^ 
gen,  with  the  one  of  todoHUum  by  Thomson.    The  Mendosa  mineral  is  not  from  a  solfatara. 

678.  PIOEBRINGmi.    iTayes,  Am.  J.  ScL,  zlvi  360,  1844.    Magnesia  Alum  %b.    Magneai- 

ahiun.  Talkerde-Alaun,  GtmL 

Monoclinic?  In  fine  acicular  crystals;  long  fibrous  masses;  and  in 
efflorescences. 

H.=l.  Lustre  silky.  Color  white,  yellowish.  Becomes  pulverulent 
and  white  on  exposure.     Taste  bitter — astringent. 

Oomp.^]ilg§+SlS'+22;&=Sulphuric  add  37*8,  alumina  12*0,  magnesia  4*6,  water  46*1. 
Analyses:  1,  A.  A.  Hayes  (L  a);  2,  How  (J.  Gh.  Soc,  11.  L  200): 

3        ^    te,ilnUz    Ca     &       a 

1.  Iquique  3«-32  1213     0*48    4*68  013   46*46,  H  01  0  60=99*74  Hayes. 

2.  Newport,  N.S.  36*33  1064    0*58    4*79   0  23  46-06, Co 0*06, iSli 014, slate 072 =99*67 H. 

In  two  other  trials  How  found  for  S  86*36,  86*59,  and  for  fi[  46*16,  46*07. 

Pyr.,  etc. — In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  like  ordinary  alum. 

Obs. — From  near  Iquique,  in  Peru ;  also  from  K.  Scotia,  in  Kewport,  on  the  bank  of  the 
Meander,  as  on  efflorescence  on  the  slate  or  shale  (Silurian)  of  a  sheltered  diff,  where  it  results 
fyom  the  action  on  the  shale  of  decomposing  pyrite — and  probably  a  kind  containuig  traces  of 
cobalt  and  nickel.  How  observes  that  the  fibres  in  this  mineral  are  oblique  in  crystallization,  and 
that  it  coDtains  only  22  ^ ;  and  that  it  is  therefore  not  a  true  alum. 

679.  AFJOHNITB.     I£anganese  Alum  Apfohfiy  Phil.  Mag.,  ziL  103,  1838.     Manganalaur 

Apjohnit  Gtocker,  Syn.,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silkj  lustre. 

» 

Oomp.— ]S[n3  +  3SlS'+24;&=Sulphate  of  manganese  16*3,  sulphate  of  potash  87*0.  water 
46*7 = 1 00.  How  suggests  the  formula  jiln  S+^  §'+  22  %  which  would  correspond  to  44*54  p.  a 
of  water  and  36*96  3,  supposing  some  loss  of  the  sulphuric  add  in  the  heating  to  determine  th« 
srater. 

Analysts :  Apjohn  (PhiL  Mag.,  L  a) : 

S  82*79        Si  10*66        Un  7*33  (=lkn  6*60)        ^  4816        ftgS  l-OdselOO. 
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Pyr. — ^Nearly  the  same  as  for  ordlnarj  alum,  but  giyes  with  fluxes  a  reaction  for  manganeie 
Obo. — ^From  Lagoa  Bay  in  South  AfHoa. 

680.  BOBJEUffANTTE.    ICanganeae  Alum  pt^  Mangano-magnesian  Alum.  Bo8Jemanitei>aiMi 

(  Monoclinio  ?    In  silky  acicular  or   capillary  crystallizations ;   and   ai 

crusts  and  efflorescences.      Taste  like  that  of  ordinary  alum,  but  less 
strong. 

Oomp.— <]iirB,%)S+i&S'+22]^(How)=if  An  :  Ag=l  :  2,  Sulphuric  acid  86*82,  alumina 
11*83,  protoxyd  of  manganese  2*73,  magnesia  808,  water  45*66=100.  Analyses  :  1,  Stromeyet 
(Pogg.,  xxzL  137) ;  2,  J.  L.  Smith  (Am.  J.  ScL,  II.  xriiL  379) ;  8,  E.  Schweiaer  (Kenng.  Uebera., 
1869,  12): 

S         £1      i^e      Ubi     ftg    Ca      ]^       a 

1.  Bosjeman  R,  Afr.  86-77    11-62  217     869 4674^  Kd  020=100  a 

2.  Utah  36-86     l(r40   016    2*12    6*94 0  20  4600=100-66  Smith. 

3.  Maderan  YalL         36*96     10*66    106    2*61     8*74   0-27    0-68  44*26,  Cu  0*22,  inaoL  112=100. 

In  the  last  there  was  some  ammonia  with  the  water. 

Pyr.,  etc. — As  under  apjohnite. 

Oba. — It  coyers  the  floor  of  a  care  near  Bosjeman  river  in  Southern  Africa,  to  a  depth  of  six 
inches ;  the  roof  is  a  reddish  quartzose  conglomerate,  containing  magnesia  and  pyrites ;  it  rests 
on  a  bed  of  epsomite,  \^  inches  thick ;  also  found  in  Maderan  valley  in  Canton  Uri,  Switzerland 
(called  kerarfu>halite  by  Schweiaer);  and  at  Alum  Point  near  Salt  Lake,  in  Utah.  This  Utah 
mineral  was  made  a  manganesian  alum  by  Dr.  Gale  (Am.  J.  Sd.,  II.  zy.  434,  1858). 

681.  HAI^TRIOHITB.  Kederalaun  von  Freyenwalde  (with  anal,  showing  it  to  bo  an  iron 
alum)  Klapr,f  Beitr.,  iil  102,  1802.  Eisenalaun  Germ,  Iron  Alum.  Halotrichit  Olocker^ 
Grundr.,  691,  1839.  Hversalt  I^irthhammr^  Jahresb.,  zziil  263,  1848.  Halotriohine  8oaech\ 
Mem.  Gool.  Oamp.  Kap.,  84,  1849. 

Silky  fibrous.  Yellowish-white.  Taste  inky-astringent.  Becomes  dull 
and  pulverulent  on  exposure. 

Comp.— ^e  S+£lS'+22  ]d[=3ulphuric  add  36*9,  alumina  11*6,  protozyd  of  iron  8*1,  water 
44-5=100. 

In  the  IlversaU  of  Forchhammer  (I  a)  a  small  part  of  the  alumina  is  replaced  by  sesquiozyd 
of  iron,  and  of  the  protoxyd  of  iron  by  magnesia.  Scacchi's  Halotriehine  (L  c.)  may  belong  here ; 
he  writes  for  the  formula  I'e  §+f  ^S*+  18  ]^.  If  part  of  the  iron  is  sesquioxyd  it  ia  like  the 
hversalt. 

Analyses  :  1,  Berthier  (Ann.  d.  Mines,  y.  257) ;  i,  Rammelsberg  (Fogg.,  sdiiL  399)  *  8,  B.  Silli- 
man,  Jr.  (this  Min.,  226,  1850);  4,  Arppe  (An.  Finske  Min.,  1857);  6,  PhiUips  (Ann.  Oh.  Phya., 
xxiii.  322) ;  6,  Forchhammer  (1.  c.);  7,  Scacchi  (I  c.) : 

5         2a  f^e      %       d 

1.  ?  34*4        8*8        12-0        0-8      44*0=100  Berth. 

2.  Morsfeld  86-03  10  91         9*87  0-23  43*03,  &  0*48=100  BamnL 

3.  Oroomiah  33*81  10*62        916     41*61,  Si  8*34,  Pe  106=99*68  a 

4.  Finland  34*71  1883        6-23     44'20=98*47  Arppe. 

6.  Hurlet  30*9  6-2  20*7       43-2  =  100  PhiUips. 

e.  HversaU             35*16     11*22        4*67      2*19    45-63,  l?e  1*28=100  Forchhammer. 
1,  Haiotrichine       B412      976      10*20     45*92=100  Scacchi 

Elaproth  obtained  for  the  "Feather  alum"  of  Freyenwalde,  Sulphuric  acid  and  water  77, 
alnmiaa  15*26,  protoxyd  of  iron  7*60,  potash  0*25=100. 

Pyr.,  etc. — ^Fuses  in  its  own  crystallization-water,  cracks  open,  and  if  strongly  heated  giTet 
ofl'  sulphurous  add,  leaving  a  brown  residue ;  with  the  fluxes  reacts  for  iron,  and  with  soda  oo 
charcoal  gives  an  hepatic  mass. 

Obs. — Occurs  at  Bodenroais  and  at  Morsfeld  in  Rhenish  Bavaria.  Also  at  Oroomiah,  Persia 
where  the  inhabitants  use  it  for  making  ink  of  a  fine  quality ;  at  Hurlet  and  Campsie  near  Glaa 
gow ;  at  Bjorkbackagard  in  inland  (anal  4).  Probably  at  BossviUe,  Richmond  Oo.,  N.  Y.  (Beck) 
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fbe  ffvenaU  of  Foicthhammer  ia  an  allied  alum  fVom  Iceland.  HaloHehine  is  a  silky  alum  teorn 
the  Solfatara  near  Naples. 

The  name  Bdloirichite  is  from  &>;,  salty  and  9pU,  luUr. 

Berg'buUar  {Beurre  de  Moniagne)  ia  an  impure  alum  or  copperas  effloresoeoce,  of  a  butter  Uke 
consistence,  oozing  from  some  alum  slates.  A  yellowish  kind  from  Wetzelstein,  near  Saelfeld, 
afforded  R.  Brandes  (Schw.  J.,  tttit.  417)  584*82,  jltl7*00,  ^e  9*97,  AgO'80,  ^a  0*72,  ammonia 
1*75,  £[43'60=99->M).  Another,  from  the  original  locality  at  Irtisoh  in  the  Alt^  gave  Elaproth 
(Beitr.,  tL  844)  § 31*0,  £l 2  6,  te 60,  Mn 0*26,  Mg 625. 0a4-6,  Jffa 0-26.  fi 49*26. 

682.  RCBMBRTTB.    Bcemerit  Cfrailidi^  Ber.  Ak.  Wien,  zzriii  272,  1858. 

Monoclinic.     67=78°  59',  /A  /,  front,=101°  24',  0  A  /==98°  30'  and  8V 
30',  0  A  ini=10V  1',  O  A  t4=90%  /A  a=129°   18',  Grailich.      Cleav- 
age:   clinodiagonal  perfect.     Coarse  grannlar,  the  grains  partly  crjsti? 
lized. 

H. =2*75.  G. =2"15— 2'18 ;  mean  of  results  2'174.  Lustre  between  greasy 
and  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic. 

Comp — 0.  ratio  for  ft,  fi,  S,  fi[=nearl7  1  :  3  :  12  :  12 ;  ft  5+Fe  S'+12  tL  Mean  of  two 
analyses  bj  Tschermak  (L  a): 

5         9e      l^e      2n       An      Ca      ftg       1^     insoL 
(})  41*54    20-68    6*26    1*97      tr.      0-68      1r,       28*00    0*50=99-48. 

Pyr.,  etc. — Probably  the  same  as  for  oopiapite.    Reactions  of  iron  and  sina 
Obt<r--From  the  Bammelsberg  mine  near  Gtoslar,  along  with  oopiapite. 


683.  OOPZAPrrS.  Miffv  Dhsc  Misy  (ft*.  Cyprus,  eta)  Plitk,  xzxiy.  31.  Kisy,  Germ.  Gelb 
Atrament  (fr.  Harz,  etcX  Agric^  Nat  Foss.,  21 H,  457,  Interpr.,  466, 1546.  Misy,  Gul  Atrament 
Bten,  Lapis  atramentarius  flayus,  WaHL^  Min.,  159,  1747.  Ifisy  (fr.  Harz)  Hausm,^  Handb^ 
1061, 181H,  1208, 1847.  Qelbeisenerz  .S^'m^^,  Char.,  97,  238, 1823,  228, 1832.  Yellow  Copperas. 
Copiapite  (fr.  Copiapo),  Basisches  Schwefelsaures  Eisenozyd,  H.  Ro8t^  Fogg.,  zxm  309,  314, 
1838.    Xanthosiderit  pt.  Glocker,  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
the  scales  rhombic  or  nexagonal  tables.  Cleavage :  basal,  perfect.  In- 
crustinsf. 

H.=l*5.  G.=2-14,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
citron-yellow.     Translucent. 

Oomp.— Pe*S*  +  18d,  Rose;  9e*3*+12  ft;  Bamm.= Sulphuric  acid  42*7,  sesquioxyd  of  iron 
34*2,  water  23*1=100.  Analyses:  1,  H.  Bose  (Pogg.,  zzvU.  309);  IA,  same,  exdudmg  18*46 
epsomite,  01 9  gypsum,  and  the  silica,  as  impurities  (Ramm.  Min.  CIl,  275);  2-4,  Borcher,  and 
Abrend  k  UlMch  (B.  H.  Ztg.,  1854);  6,  6,  list  (Ann.  Ch.  Fharm.,  body.  239): 


s 

9e 

% 

ftg 

Oa 

fl 

..  Copiapo 

39*60 

26-11 

1-95 

2-64 

0*06 

29-67,  3i  1-37=101-40  Rosa 

IA.     " 

41*59 

88-59 

_.. 

-^. 

24-82  Rose. 

2   Goslar,  e^rysL 

88*00 

24*24 

2n  6*80 

._ 

8006=98-10  Borcher. 

3        "        «• 

39*44 

28*00 

"  2  00 

— ^ 

_» 

30*64=100-08  A.  ±U. 

4.        *«      tairOiy 

88*07 

26*03 

»*  2-30  Wn  1*26 

_ 

30-50=98  22  A.  A  XJ. 

6.        *«      orygL 

42-92 

30*07 

»  2-49 

2-81 

]^0-32 

21-39=100  List 

ft.       " 

48-21 

30-37 

..... 

._ 

.... 

ttfui  List 
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P3rr*i  eto. — Yields  water,  and  at  a  higher  iemperatare  ralphurio  add.  On  charooai  bvconiei 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reacdons  for 
)ron.    In  water  insoluble. 

Obs. — Common  as  a  result  of  the  decomposition  of  pyrite  at  the  Rammelaborg  mine,  near 
Ooslar  in  the  Ears,  and  elsewhere. 

This  species  is  the  yellow  copperas  long  called  misj,  and  it  might  well  bear  now  the  name 
MiayliU.  The  description  of  Dioscorides  is  unsatisfactory.  But  that  of  Pliny,  not  over  S5  years 
later,  is  good,  and  is  as  likely  to  represent  the  true  /ii9«  of  the  Greeks;  and  that  of  Agrioola 
Is  excellent;  and  was  taken  from  Godar  specimens. 

684.  RAIMONDITE.    Baimondit  BreU/k,  B.  H.  Ztg.,  xxr.  149,  1866. 

Hexagonal.  In  thin  six-sided  tables  with  removed  basal  edges,  scale-like. 
Cleavage :  basal,  perfect. 

H.=3— 3-25.  Ct.=3-190— 3-222.  Lustre  pearly.  CJolor  between  honey- 
and  ochre-yellow.    Streak  ochre-yellow.     Opaque. 

Oomp.— 0.  ratio  fi,  3,  d=6  :  9  :  7 ;  9e*  8*+  7  ]^=SulphQrio  add  86*0,  sesquiozyd  of  iron 
46*6,  water  18-4=100. 
Analysis:  1,  Rube  (L  a): 

S  Fe  ft 

1.  Ehrenfiriedersdorf         36*08        46*62        17*40=100. 

Pyr^  eta^Probably  the  same  as  for  copiapite.    In  water  insoluble. 
OlNk— From  the  tin  mines  of  Ehrenfriedersdorf,  in  scales  on  cassiterlte. 

684A.  Pastbxxtb  MfTnan  (Bergemann,  Verb,  nat  Yer.  Bonn,  1866,  11\  may  be  of  the  abow 
species,  if  part  of  the  iron  is  present  as  Umonite.  According  to  Bergemann,  it  occurs  amorphous 
^r  reniform,  of  a  yellow  color,  at  Paillidres,  near  Alais,  Dept  of  Gkird,  with  cerussite,  limonite, 
2alcite,  gypsum,  flbroferrite ;  B  B.  infusible ;  in  muriatic  add  easily  soluble.    The  analyses  gav« 

S         Si      As      9e        Ph        tL 

1,  TeUow  30-47     2*40     186    46*60     1*26     16*04,  £1,  Mn,  Oa  0  89=99*41. 

2.  Teliaioiah-brown        30*66     206    62*80     13  96,  ^1,  Ca,  sand  0*63=99*98. 

Beceived  by  Dr.  Bergemann  flrom  Dr.  Kormann,  of  l£arsei]les,  who  named  it  after  President 
Pastrd,  of  that  dty.    It  approaches  jaroaite  (p.  660),  except  in  the  absence  of  alkalies. 

686.  FIBROFXIRRITB.  K  Boae,  Pogg.,  xzm  309,  1833.  Fibroferrite  PrideauaD^  PhiL  Mag., 
HL  397,  1841.  Styptidt  BauanL,  Handb.,  it  1202,  1847.  Oopiapite  J,  L,  Smithf  Am.  J.  ScL, 
XL  zviii  376. 

Delicately  fibrous. 

H. =1-5—2.  G.=l -84,  Smith.  Lustre  sUky,  pearly.  Color  pale  yellow, 
or  nearly  white.     Translucent. 

Oomp.~9e'  S*+27  ^  Bamm.=Sulphurio  add  29*80,  sesq.  iron  861 6,  water  36*66=100 
Analyses :  1.  H.  Bose  (L  c.);  2,  8,  J.  L.  Smith  (L  c.);  4,  E.  Tobler  (Ann.  Oh.  PharuL,  xctL  383) 
6,  Prideaux  (JL  a);  6^  F.  Field  (Q.  J.  Gh.  Soe.,  air.  166);  7,  Pisani  (0.  K,  Ux.  94): 

1.  Oopiapo^  flb. 

2.  **         " 

8.        "  " 

^        ti  ii 

6.  "         •• 
6L  OhOi,         ** 

7.  PaiUidies 
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81*78 

28*11 

0*69 

1*91 

36*66,  Si  1*48=100*63  BoM. 

80*26 

81*76 

«... 

88*20,  insoL  0*64=100*76  ga 

80*42 

30*98 

._ 

..... 

mdeL  Smith. 

31*49 

31*69 

.... 

_— 

36-82=100  Tobler. 

28*9 

34*4 

._ 

m^^ 

36-7=100  Prideanx 

81*94 

81*89 

_. 

... 

36*90=99*78  Field. 

29*72 

88*40 

m-^ 

«r. 

36*88=100  PlsanL 
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Pyr.,  etc.— Same  as  for  oopiapite. 

Obs.— From  Copiapo,  Chili,  in  delicately  fibrous  masses,  assoolatoc  with  coquimbite ;  also  from 
the  mines  of  Pailli^res,  iu  Grard,  France. 

The  name  alludes  to  the  fibrous  structure.  There  is  no  reason  tc  doubt  the  identity  of  Pn- 
deaux's  fibroferrUe  of  18^1  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  which 
Hausmaun  named  stypticite  in  1847. 

686.  AFATBIJTB.    MeQlei,  Ann.  d.  K.,  lY.  ill  808,  1841. 

In  small  friable  nodules  or  balls.     Color  clear  yellow.      Besemblei 
c  piapite. 

Oomp.— I^e'  S* + 2  ^    Analysis  by  Meillet  (L  a) : 

S  42*90  Pe  63*30  ft  8-96=100'16. 

Occurs  at  MJeudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  with  the  plastic  day. 

687.  BOTRYCXS^BN.  Bother  Eisen-Titriol  Ben.,  AfK,  It.  307,  1816.  Bed  Iron  VitrioL  Fer 
sulfate  rouge  Fr,  Botryogen  Haid,^  Pogg.,  adi.  491, 1828.  Keoplase  pt  Beud^  Tr.,  11 483, 1832. 
Botryt  Glock^  Syn.,  300,  1847. 

Monoclinic.     (7=62°  26',  I^  7=119°  66',  0  A  14=152°  If ;  a :  J  :  c= 
0*9188  : 1 : 1'5334.     Observed  planes  as  in  the  figure, 
with  also  1-i  (on  acnte  solid  angle  of  base),  1  (on  acate  wa 

edge  of  base),  and  a.  Oh  ^113°  37',  0  A  1-^= 
126°  31',  0  A  1=121°  4'  /A  i-S=160°  64',  i-i  A  iri 
=98°  16',  ft  A  fi=141^  0  A  24=160°  30' ;  /  and 
t-i  vertically  striated.  Cleavage  parallel  to  L  Crys- 
tals usually  small.  Often  in  reniform  and  botryoiaal 
shapes,  consisting  of  globules  with  a  crystalline  sur- 
face. 

H.=2— 2-5.     G.=2-039.    Lustre  vitreous.    Color 
deep  hyacinth-red  ;  massive  varieties  sometimes  ochre- 

{rellow ;  streak  ochref-yellow,  a  little  shining.    Trans- 
ucent.     Taste  slightly  astringent. 

Oomp.— ?  *e«  S*+ 8  Fe  5«+36  S,  Berz.,=(i  J^e'-hf  9e)  3"+9  fi=Snlpbate  of  protwgrd  of  Ipob 
10*0,  id.  of  sesquioxyd  48*3,  water  82*7=100.    Analyses :  Gahn  &  Benelins  (L  a): 


3 

9e 

Mg 

Oa 

1. 

S6-53 

26-50 

6-69 

2^6 

2. 

87-87 

24-77 

8-95 

0-91 

3. 

25-46 

6-92 

30-90 
from  wbloh  he  deduces,  without  having  determined  directly  the  protoxyd  of  iron : 

^eS     f^ePeS      figS       OaS     l^andloss. 

1.  6-77         35*86         26*88        2*22        28*28=100. 

2.  6-86         89-92         1710        6-71        31-43=100. 

3.  48*8  20*8  80-9=100. 

The  sulphates  of  magnesia  and  lime  are  rejected  as  impurity,  but  with  how  much  propriety  is 
uncertain. 

Pjrr.,  etc. — 6.B.  intumesces  and  giyes  off  water,  producing  a  reddish-yellow  earth.  On  char* 
ooal  becomes  magnetic;  with  soda  giyes  a  hepatic  mass.  Remains  unaltered  if  kept  dry,  but  in 
a  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  in  boiling 
water,  leaving  an  ochreous  residue. 

Obs.— Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  ooating  gypsum  or  pyrite. 
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Named  from  (i6rpvsj  a  Imneh  of  grapes^  and  ycyyaoi,  I  make.    This  laafe  part  of  the  name  la  bad 
and  is  well  thrown  aside  bjr  blocker,  who  makes  it  botryie;  boiryite  would  be  more  oorrecL 


688.  AIiUMmiTB.  Beine  Thonerde  (fr.  HaUe)  Wem.,  Ueb.  Gronstedt,  176,  1780.  Nafivo 
Argill  Kirwan,  Min.,  i  175.  Aluminit  C.  C.Bdberle,  Der  Mineralreicb,  etc.,  1807  ;  Kant,  Tab^ 
48,1808.  HalIitei>eiame<A.,)On.,i].18I2.  Websterite  Za;^  In  Brooke,  1828.  Hydroaiilphaia 
d'alumine,  Websterite,  BeutL,  Tr.,  449,  1824. 

Beniform,  massive ;  impalpable. 

H.=l— 2.  G.=l"66.  Lustre  dull,  earthy.  Color  white.  Opaque. 
Fracture  earthy.    Adheres  to  the  tongue ;  meagre  to  the  touch. 

Oomp.—3Stl 3+9 19[= Alumina  29*8,  sulphuric  add  23*2,  water  47-0=100.  Analyses:  1,  8lro* 
m^Ter  (Unters.,  99) ;  2,  Schmid  (J.  pr.  Gh.,  zxxiL  495) ;  3,  4,  Stromejer  (L  c) ;  6,  Dufr^oy  (Mm., 
iL  1846,  366) ;  6,  Dumas  (ib.) : 


1. 
2. 
3. 

4. 
6. 
6. 


HaUe 

Mori  near  Halle 
Newhaven 
Lunel  Yieil 
Auteuil 


5  £1  £[ 

23-365  29*263  46*372=100  Stromeyer. 

23-25  29-23  46*34,  Ca  1*18=100  Schmid. 

23*68  30*98  45  34=  1 00  Stromeyer. 

28*37  29  87  46*76=100  Stromeyer. 

23*45  29*72  46*80=99*97  Dufrtooy 

23  30  47=100  Dumas. 


Pyr.,  eta — In  the  closed  tube  gives  much  water,  which,  at  a  high  temperature,  becomes  acid 
from  the  CTolution  of  sulphurous  and  sulphuric  acids.  B.B.  infusible.  With  cobalt  solution  a 
fine  blue  color.    With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  adds. 

Oba.~0ccurs  in  connection  with  beds  of  clay  in  the  Tertiary  and  Post-tertiary  formatLons. 

First  found  in  1730  in  the  Ghirden  of  the  Pedagogium  at  Halle;  afterward  suspected  to  be  an 
artificial  product,  from  a  manufactory  near  by;  subsequently  found  elsewhere  in  the  plastic  day 
of  the  region,  and  proved  to  be  native.  Since  discovered  by  Mr.  Webster  at  Newhaven,  Sussex, 
in  reniform  and  botryoidal  concretions,  imbedded  in  ferruginous  day,  which  rests  on  the  <dkalk 
strata;  also  under  similar  circumstances  at  Epernay,  in  Lunel  Yieil,  and  Autenil,  in  Fraoce. 

689.  ALnNTTB.  Alumen  de  Tolpha,  quod  primum  fossum  est  in  Italia,  Pii  2di  Pontifids  tem- 
poribus  (Piocolomini,  1458-1464),  Geaner,  Foss.,  13,  1565.  Bomersk  Alunsten  Wall,  Min., 
163,  1747.  Alaunstein  (fr.  Tolfa)  Wem.^  Bergm.  J.,  876,  1789.  Alumatone.  Alnnunittte 
Ikkmeth^  T.  T.,  iL  118,  1797.  Alun  de  Bome  pt  Hi,  Tr.,  1801.  Pierre  aluminense  de  la 
Tolfa  iV.    Alunite  Beud^  449,  1824.    Alaun-Spath  BreWk,  Ohar.,  1823. 

Rhombohedral.    JS  A  ^=89°  10',  O  A  i?=124°  40',  Breith. ;  a= 1-2523. 

Observed  planes :  Hj  Oy  and  the  rhombohedronfi 
|j  A>  -i>  ^^^  "^j  Breith. 


548 


0A2: 

(?Af 


109^  4' 
119  67 
128  65 


(?  A  ^=178^  42' 
♦  A  1=82  26 
2  A  2=70  8 


Cleavage:    basal  nearly  perfect;    H  indiBtinct. 
Also  massive,  having  a  fibrous,  granular,  or  impalpable  texture. 

H.=3-5— 4.  G.=2*68— 2'752.  Lustre  of  It  vitreous,  basal  plane  some- 
what pearly.  Color  white,  sometimes  grayish  or  reddish.  Streak  white. 
Transparent — subtranslucent.  Fracture  flat  couchoidal,  uneven ;  of  ma^ 
sive  varieties  splintery ;  and  sometimes  earthy.    Brittle. 
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Oomp.2Var,— <a)  OrystaUizecL  (5)  Ffbrous,  concretionaiy.  (c)  Masaiye,  and  modoratelj  ten* 
der.  (d)  Hard,  mainly  from  disseminated  silica,  which  impurity  sometimes  amounts  to  60  p.  c. 
(«)  Oavernous. 

O.  ratio  for  ^  S,  3,  tL=l  :  9  :  12  :  6.  Formula,  as  usually  written,  K  9  +  8  Si 8  +  6^;  or, 
making  one-third  of  the  water  basio,  (Ji;^*S+ 3  £lS+4fi=Sulphario  add  88-63,  alumina  37*13, 
potash  1 1'84,  water  13*00=  100.  But  A.  Mitscherlich,  in  view  of  the  results  of  its  decomposition 
after  heating  (J.  pr.  Ch.,  Ixzxiii.  465),  it  affording  alum,  which  water  will  remoFe,  and  hydrated 
alumina,  holds  tluit  the  formula  shouJd  be  £[§+Jikl5'+23l!cl^*,  making  it  a  compound  of  anby* 
droas  alum  and  gibbeite. 

Analyses:  1,  Gordier  (Amu  d.  M.,  r.  20S);  2,  Mitscherlich  (J.  pr.  Oh.,  IxxzUL  464);  3,  Bam* 
melsberg  (L  c.);  4,  lOtscherlich  (I  &,  and  ZS.  6.,  xir.  254);  5,  Berthier  (L  a);  6,  0.  Desootils 
(Ann.  d.  M.,  L  319);  7,  Sauvage  (ib.,  IV.  z.  85);  8,  Gordier  (ib.,  iy.  205);  9,  Fridau  (Ann.  Ch. 
Fharm.,  Ixxvi.  lo6) : 
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ft 

1.  Tolfk  cnuk 

36-50 

39-65 

— 

1002 

[14-83]= 100  CJordier. 

2.      r*     r 

38-63 

36-83 

0-70 

1-84 

8-99 

12-68,  Ba  0-29=99*96  Mitsdi. 

3.  Muzsal,  Hung.       (}) 3954 

37*13 

.^— 

10  67 

12*66=100  Bamm. 

4.       **            ** 

36*98 

39  01 

0*49 

10-67 

[12-71],  Ba  0-19  Mitsch. 

39*42 

37-95 

-^. 

10^6 

11-97=100  Berthier. 

6.  Tusoany 

36*6 

400 



18-8 

10-6=100  Desootlls. 

1.  Milo 

38*27 

8704 

11-60 

18*09=100  Sauvage. 

8.  Mt  Dore 

39*1 

46-5 

8*5 

6*9=100  Gordier. 

9.  Styria 

35-3 

40-8 



8-6 

16*4=100  Fridau. 

jnrom  analysis  3,  fii  26*88  is  excluded  as  impurity ;  from  6,  Si  26*5,  Fe  4*0,  are  excluded ;  from 
f,  ft  19*0;  from  8,  ft  28*40,  Fe  1*44.  No.  11,  by  Fridau,  as  Published  in  full,  is  ft  50-71,  5 
16*50,  &  19  06,  Pe  113,  &  3*97,  fi  7*23,  Ca  0*56,  Ag  0*41,  £,  Si  0*81,  Mgg  0*09,  Mg  CI  003= 
100. 

For  analysis  of  impure  A.  from  Pic  de  Sancy,  by  X  Gautier-Lacrose,  see  0.  R.,  Ivii.  862. 

Pyr.,  etc. — B.B.  decrepitates,  and  is  inftisible.  In  the  closed  tube  yields  water,  sometime! 
also  sulphate  of  ammdnia,  and  at  a  higher  temperature  sulphurous  and  sulphuric  acids.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatic  mass.    Soluble  in  sulphuric  acid. 

Obs. — Forms  seauis  in  trachytic  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
slteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Givita  Yecchia,  in  the  neighborhood  of  Rome,  in  crystals ;  at  Montioni 
in  Tuscany;  at  Muzsai  and  Bereghszasz  in  Hungary;  on  Milo^  Argentiera^  and  Kevis,  Grecian 
Archipelago ;  and  at  Mt  Doro,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  miUstones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  lixiviating,  and  finally  ciystiUlizing  by  evap* 
oration. 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  the  16th  century,  by  J.  de  Gastro,  a 
Genoese,  who  had  been  engaged  in  the  manufacture  of  alum,  from  an  alum-stone  or  "Bock- 
alum  "  found  near  Kdessa  in  Syria.  It  was  named  Ahimmiliie  by  Belametherie  in  1797,  a  long 
name  well  changed  to  AhinUe  by  Bendant  in  1824^ 


690.  IiOWZaiTB.    Alannstein  Ii6m^,  ZS.  G.,  viil  246,  1866.    {.owigit  A.  2lU8cherlichf  J.  pr. 

CL,  IxxxiiL  474,  1861. 

In  rounded  masses,  similar  to  compact  alunite. 

H.=3— 4.    G.=2'58.    Lustre  feeble.    Color  pale  straw-yellow.    Slightly 
snbtranslucent.     Fracture  perfectly  conclioidal. 

Oomp.— 0.  ratio  1:9:12:  9=1^  3  +  8  iitl  3+9  6=Sulphuric  add  36*2,  alumina  84-8,  potash 
10*7,  water  18-3=100;  or  alunite  with  9  ^  in  place  of  6  £L  Analyses:  1,  Lowig  (ZS.  G.,  viil 
247);  2,  3,  A.  llitscherlioh  (La);  4^  Bammelsberg  (Min.  Gh.,  289);  6,  Berthier  (Ann.  d.  M.,  IY. 
ii.  469): 

&  A 

10*1 0    [18-821  org..  Si  8*37 =100  Lowig. 
9'30    [17-88],  Ba  0*44,  org.,  di  0*73=  100  H 


3 

SI 

Fe 

4g 

Ca 

fTa 

I.  SHeaia    84*84 

88-37 

.._i 

2.      "         34  81 

34*96 

0-68 

0*66 

0*28 

0*89 

600  oxrasN  oomfoukdb. 


B 

£] 

i 

a 

8.  Tolfa          87-86 
i.     "   crysL  36*94 
6.      "      "      87*67 

36*01 
34-02 
84-69 

9-63 
10*38 
10-58 

16-60-100*  Mitscherlich. 

16-72,  §i  1-94=100  BammelBberg. 

17-06=100  Berthier. 

^  0-07  oTgude  Mbstanoe,  8-91  dUea,  snd  SS-M  earth/  matters  remored. 

Pyr.,  etc.^ — ^B.B.  nearly  like  alnnite.  The  water  is  expelled  at  a  lower  temperature  than  ia 
alanite;  and  the  compound  resulting  after  heatbig,  instead  of  containing  a  mixture  affordina 
alum  and  insoluble  hydrated  alumina,  affords  to  water  sulphate  of  potash  and  subsulphate  of 
alumina.  Mitscherlich  hence  writes  for  it  the  above  formula,  instead  of  one  like  his  for  alunita 
Partiollj  soluble  in  muriatic  acid,  while  alunite  is  not  at  all  so. 

Oba. — Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  lustrei 
color,  and  texture  of  the  Solenhofen  lithographic  atone,  but  blackiah  extemallj  from  a  coaly  crust; 
also  with  alunite  at  Tolfa. 

According  to  Bammelsberg's  analysis,  part  at  least  of  the  crystalliaed  alunite  has  the  composi* 
tion  oflowigite. 

691.  JAROSini.  Gelbeiseners  Bamm^  Fogg.,  JdilL  182,  1888.  Mlsy  ITomL,  Handb.,  512, 
1845.  Yitriolgelb,  Gelbcisenerz,  Bdunn.^  Handb.,  1205,  1847  [not  Gelbeisenen  fr.  BRnBnUh,, 
Char.,  1882].  Jarosit  BreiffLf  B.  H.  Ztg.,  1852.  Moronolite  Shq>^  SuppL  Append.  Min.,  pi  U. 
1857. 

Rhombohedral.  jR  A  J?=88°  6S' ;  0  A  ^=124^  32' ;  a==l*2584.  Cleav- 
age :  basal.  Also  fibrous,  and  granular  massive.  Also  in  nodules,  or  as 
an  incrustation  with  a  tuberose  or  coralloidal  surface. 

H.=2-5— 3*5.  Ot.  of  crystallized  3-24— 3*26 ;  of  nodular  2-6— 2-9.  Lus- 
tre a  little  shining  to  dim.  Color  ochre-yellow ;  streak  yellow,  shining. 
Opaque. 

Var.,  Oomp.— (1)  OrystdUized;  Jaronte,  which  occurs  also  fibrous  and  granular;  (}.=3'256,  fr. 
Spain ;  8*244,  fr.  Maryland,  Breith.  (2)  Cbncretumary,  the  ordinary  form  of  the  Norway  and 
Bohemian  mineral  and  the  moronoUie  of  Orange  Co.,  K.  Y. ;  G.=2*62  (moronolite)— 2*79. 

0.  ratio  for  &,  S,  5,  ^=1 :  12  :  15  :  9,  Bamm.;  (£:,  JTa)  S+4  7e  §  +  9]ft,Bamm.  Forjarosite, 
F^rber  deduces  1 :  16  :  18  :  10,  differing  mainly  in  a  little  less  of  alkali.  Bichter's  analysis  of  it 
was  imperfect  It  is  isomorphous  wi&  alunite,  which  would  suggest  the  ratio  1 :  9 :  12 :  6, 
which  also  differs  mainly  in  the  proportion  of  raotoxyd.  Analyses:  1,  Bammelsberg  (L  a);  2, 
Sdieerer  (Fogg.,  xlv.  188) ;  3,  J.  H.  Ferber  (B.  H.  Ztg.,  xxiiL  10);  4,  Tyler  (Am.  J.  ScL,  IL  xlL 
212): 

S        9e      «ra       ]^        ^ 

1.  Kolosorvk^  CMbeis.        82*11    46*78     7*88    18*56,  Ca  0*64=100*92  Bammelsbeig. 

2.  Modum,  "  82*46    49*63    5*20     13*11=:100'39  Scheerer. 

3.  Spain,  Jarosite  81*76    49*24    0*80    5*90    11*85,  ^1  1'25=100'88  Ferber. 

4.*  Monroe,  K.  Y.,  MorwL  34*17    46*89         8*81  13*18,  ^  0*83,  Ca  110=99*98  Tyler. 

*  B«8alt  after  tobtnctlng  1-68  **  hygr.  water  **  and  ll'lT  Inaol. 

Pyr^  eto. — ^Nearly  as  for  ooquimbite. 

Obs. — The  original  of  this  species  was  from  Luschitz,  between  Kolosoruk  and  Bihn,  Bohemia^ 
In  browi^  coal;  and  later  from  Modum,  Norway,  in  alum  slate. 

The  Jarosite  was  from  Barranco  Jaroeo,  in  the  Sierra  Almagrera,  Spain,  on  limonite ;  also,  accord* 
tng  to  Breithaupt  (B.  H.  Ztg.,  xxv.  149),  from  Maryland,  of  granular  form,  with  quarts  and  a 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  mine,  near  HauptmanngrUn  in  Voigt- 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonite ;  Erzgebirge,  near  Schwarzenberg^ 
at  the  Frisch  Gliick  mbie.    It  is  isomorphous  with  beudantite. 

Moronolite  is  from  Monroe.  N.  Y.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  than  ia 
required  for  the  formula.  Named  moronolite  from  inopov^  mtUberryy  alluding  to  a  resemblance  to 
the  mulberry  calculus. 

ErusibUe  Shepard  (Bep.  Mt.  Pisgah  Oopper  Mine,  N.  Haven,  1859;  Am.  J.  ScL,  IL  xxviii  129, 
1859)  is  a  "rusty  insoluble  ferric  sulphate''  ot  undetermined  nature.  His  copperanne  (ib.)  ia 
announced  as  a  "  hydrous  cuprous  and  ferric  sulphate,"  from  the  same  plaoe.  1^  Uuoanisrili 
(ib.)  ia  an  efflorescence  on  the  copperaslne.    These  are  names  without  desisriptiona. 
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692.  OARPHOSmHRITB.    Karphosiderit  BreUh.,  Schw.  J.,  L  814,  1827. 

In  reniform  masses,  and  incrustations. 

H.=4— 4-5.  G.=2-4:9— 2-6,  Breith. ;  2*728,  Pisani.  Lustre  resinous 
Oolor  pale  and  deep  straw-yellow.     Streak  yellowish.     Feel  greasy. 

Oomp.— 0.  ratio  for  S,  S,  ^=:l  :  1-28  :  108 ;  if  a  fourth  of  the  water  is  basic  (^  9e +i  ^ 
S  +  2  fi=3ulphiirlc  add  31*4,  sesquioxyd  of  iron  50%  water  18*4=:  100.  Analyses :  I,  Pisani  (OL 
Urn  IviiL  242,  J.  pr.  Oh^  xcii  376) ;  2,  same,  after  removing  impurities: 


3 

¥e 

Sin 

fi 

Sand 

Gypsum 

1. 

25-62 

40-00 

tr. 

10-67 

14-78 

9-08=100 

2. 

81*82 

49-88 

—^ 

18*80 

=100 

Supposed  by  Harkort  (La),  after  blowpipe  trials,  to  be  a  hydrous  phosphate;  but  shown  h^ 
Pisani's  analysis  of  an  original  specimen  to  be  a  sulphate. 

Fyr^  etc. — B^.  nearly  like  copiapite.    Insoluble  in  water. 

ObB«-— Occurs  in  fissures  in  mica,  slate,  and  was  first  distinguished  by  Breithaupt  among  soom 
specimens  which  he  says  were  firom  Labrador.  Pisani's  spedmeus  were  from  the  SjSlburg  ool* 
lection  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locality. 

The  name  alludes  to  the  color,  and  is  from  Kof^js,  siraw^  ciSnpof,  iron. 


693.  PARALXTMINITU.    Paraluminit  Stemberfft  J.  pr.  Oh.,  xxxff.  495,  1844 

Massive,  and  like  aluminite.    White  to  pale  yellow. 

Oomp.— £l*S+l5  &=Sulphurio  add  14*4,  alumina  37*0.  water  48-6=100. 
Analyses:  1-6,  Schmid,  Martens,  Marchand,  Wolfl;  Badcs  (J.  pr.  Oh.,  zzzii  Txrlii.);  7,  Disdi 
(ZS.  nat  Ver.  Haile,  ziii.  266) ;  8,  Berthier  (Mem.,  1839, 


s 

£1 

1.  South  of  Halle 

14*54 

86-17 

3.      " 

u 

14-04 

86-96 

8.      « 

u 

17-0 

36-0 

4.      « 

II 

12*44 

38-81 

6.      « 

II 

12-22 

37*71 

6.      « 

II 

1145 

39-60 

7.      " 

M 

15-66 

36*64 

&  Huelgoet 

13*37 

43-00 

49-03=99-74  Schmid. 
60*00=100  Martens. 
47-2=100-2  Marchand. 
47*07,  OaC  1-68=100  Wolff 
49*18,  OaC  1-00=100*11  Ba<&B. 
48-80=99*76  Marchand. 
46*89=98-99  Dieck. 
43-63=100  Berthier. 

Another  analysis  of  the  mineral  from  Presslers  mountain,  near  Halle,  afibrded  Geist  (2SS.  Nat 
Ter.  Halle,  ziiL  268)  3  2218,  ^  89-86,  iS  3491  by  loss,  &  1-92,  Fe  0*40,  Oa  0*50,  ttg  0*08.  Fof 
a  similar  mineral  from  Bemon,  near  Epernay,  Fnmce,  Lassaigne  obtained  (Ann.  Oh.  Phys.,  X3±l 
98)  520-06,  ^  39*70,  ^  39*94,  gypsum  0*30=100. 

Tyr^  etc. — Nearly  as  for  aluminite. 

Oba. — Similar  in  its  modes  of  occurrence  to  aluminite.  Found  in  Presslers  mountain  (anaL  7] 
and  elsewhere,  near  Halle,  and  Huelgoet  in  Brittany. 

694.  PISSOPHANITZI.    Pissophan  BnUh^  Ohar.,  101,  1882.    Gamsdorflte. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
H.=1'6.    G.=1'93— 1*98.     Lustre  vitreous.     Color  pistachio-,  aspa^ 
agus-,  or  olive-green.     Transparent.     Very  fragile.     Fracture  conchoidid. 


662  oxTOEN  cx>KFOinn)B. 

Oomp^— Erdnuuin  (Sdhw.  J^  IziL  104)  obtained : 

5  21  Fe         a 

1.  Chrtai  12-70      S515        9*74      41*69,  gangoe  and  loflfl  0-t2=10€L 

2.  '*  12*49       35-30         9*80      41*70  "  0-71=10a 

3.  Tettow  11*90        6*80      40*06      40*13  **  111=100. 

Probabljr  not  a  simple  mineraL  Perhaps  Nos.  1  and  2, 9*5+16  fi,  and  Ka  3^9*8+16  A 
The  rdatioQ  in  the  fonner  is  more  exactly  I^S^-i- 30  fi. 

.  Psr^i  etc — ^For  the  most  part  ioaofaible  in  water.    Eaafly  solnble  in  nmrialie  acid.    BJB 
beocxnes  black.    In  a  glass  tube  gives  alkaline  water. 

Oba. — Occors  at  Gamsdorf^  near  Saalfeld,  and  at  Beichenbach,  Sazo^j,  on  ahim  slate. 

Named  from  -Kiova^  piieh,  and  fp^  ojppemmice, 

695.  FBIiSOBANTITIS.    felaobanTt  fTotdL,  Ber.  Ak.  ITien,  1852,  zn.  183, 1864. 

Orthorhombic.  Maesive,  and  in  concretions,  gronped  or  single,  consist 
ing  of  scales,  which  are  hexagonal,  and  have  two  angles  of  112^.  Cleavage 
perfect.     Optically  biaxial. 

H.=1'5.  6.=2*33.  Lustre  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yello¥ri8h.     Translucent  to  subtransparent. 

OoB^.— Sl*5-f  10  ]^=8n]^hnric  add  17*2,  alnmina 44% water  38-7=100.  AnalyBiB:  t.  BaMr 
(Ber.  Ak.  Wien,  zii  188): 

(})S  16-47        21  45-53        fi  37>27=:99-27  Hant 

Pyr.,  «tCii— Neailj  as  for  alnminite. 

Oba. — ^From  Kapnik  near  Felsobanjm  in  Hungaiy,  the  oonorationa  anmatiinaii  grouped  on 
barite. 

696.  OIOOKBBITB.    Yttriolobker  Jbx,  Afk,  t.  167, 1816.    Ear  sooa-Bnliate  teneox  i2flr&, 
K.  mn.  QjBL,  1819L    Yitriol  Odbia    FittintD  Awl,  Tr,  447,  1824.    Olodcerit  IkumL,  Wm 
SH  186&. 

Massive,  sparry  or  earthy.    Stalactitic. 

Lustre  resinous  or  earthy.    Color  brown  to  ochre-yellow,  also  brownish 
black  to  pitch-black ;  dull  green.    Streak  ochre-yellow  to  brown.   Opaque 
to  subtranslucent.     Fracture  shining  to  earthy. 

Compb,  Vas^^-Fe^S+S^  BeraefinSi  for  a  brawn  to  ochre-yiritow  Tariety,  occoinng  with 
botiyogen  at  Fahhm,  containing  aooording  to  him,  Sulphnric  add  15*9,  seequioijd  of  iron  62*4^ 
water  21-7=100. 

The  same  for  a  stslartitic  Tariet j  from  Obergrand,  near  Za<^manid,  the  stalactites  of  whidi 
are  sometimes  2  feet  k»ng^  brown  to  pitdi-bladc,  jeHowish-brown,  and  dark  green  in  coloc^  with 
jeDowiah-brown  to  odoe-ydlow  streak,  shining  lustre  to  earthj,  and  inaolnbie  in  water.  It  is 
the  GkdsmiiB  of  Nanmann,  who  dtes  Hodistetter's  analjsia,  S  15-19,  7e  64*34,  ti  20*7,  agredng 
doaely  with  that  bj  Bendias. 

Jofdan  obtained  for  a  compact  and  earthj  Titriol  ochre  from  Bammdsberg  mine  near  Goslsi 
(J  pr.  Gh.,  XX.  95X  and  Sdieerer  for  another  from  Modnm,  Norwaj  (Pogg^  xIt.  188) : 

5        Fe         ft 

1.  Goslar,  ampad    13*59    63*85    18-46»  2n  1*23,  Cn  0*87,  gangne  2-00=100  Jordan. 

2.  *"        0or&y        9-80    68*75     15  52,  2n  1*29  On  0*50,  gangne  4*14=100  Jordaa. 

3.  Hodna,iniwii        600    80-73    13*57=100  Sdieeier. 

Pyr.,  elCi^ — ^Keai^  as  for  oopiapltes. 

Oba. — A  result  of  the  alteration  of  pyrite  or  marcasite. 

€fhdbehig  was  named  after  the  minendogist  £.  F.  Glm^er.    Fittidte  is  the  name  dtpUbj  km 
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697.  XaAMPROPHANITB.    Lampropban  IgMrdm,  CBfV.  Ak.  Stockh.,  1866,  9& 

In  thin  cleavable  folia. 

BL=3.     G.=3*07.    Lustre  pearly.    Color  and  streak  white. 

Oomp^p— An  analysia  afforded  Igelstrdm  (L  c.): 

8  ^b         An         Ag  Ca         fra,£:        ]^ 

11-17        28-00        7*90        6*26        24-65         14*02        8*85=99*35. 

Pyr.,  etc.— Yields  water.  With  soda  on  charooal  yields  metaUio  lead  and  a  hepatic  nuM 
Not  wholly  soluble  in  acids. 

Oba^— From  Loogban  in  Wermland,  Sweden.  Named  in  allusion  to  the  Instre  from  >a^rp^ 
Mmg, 


700.  ZJNARITB.    linarite  Brooke,  Ann.  PhiL,  IL  iy.  117,  1822.    Oapreous  Sulphate  of  Lead, 

Cupreous  Anglesite.    Bleilasur,  Kupferbleispath,  Oenn. 

Monoclinic.  £7=77°  27' ;  /A  /,  over  ^•,=61°  36',  0  A  l-i=141^  5',  a  : 
i  :  (j=0'48134  : 1  :  0'5819.  Observed  planes:  0;  vertical,  t-i,  /,  i-l,  t-2 ; 
hemidomes,  ^',  |-^',  f-i,  1-i,  f-i.  2-i,  |-t,  74 ;  -1-i ;  clinodomes,  1-i,  i-i ; 
hemipyramidfl,  2,  2-2,  f4,  f-8.     Fig.  644.    Plane  i-l  often  wanting. 

0  A  i^'=102^  33'  <?  A  ^=90*^ 

0  A  l.i=152  19  Oa  i4=158  1 

O  A  -l-i=156  57i  i-i  A  l-i=105  8 

0  A  fi=161  23i  i-i  A  -l-i=125  35i 

0  A  2-i=130  5  t^  A  2-i=127  22 

0  A  f-i=176  36  1-2  A  i-2,  ov.  i^,=100  1 

<?  A  fi=166  48  /A  2-2=137  1 

(?  A  7=96  23  /A  2=159  9 

Twins :  composition-face  i-i  common  ;  0  A  0'=164*'  64'.    Cleavage :  i-t 
very  perfect ;  0  less  so. 

H,=2*5.  G.  =  6*3  — 5*45.  Lnstre  vitreons  or  adamantine.  Color 
deep  azure-bliie.  Streak  pale  blue.  Translucent.  Fracture  conchoidal. 
Brittle. 

Oomp.— 0.  ratio  for  Ou,  ]^b,  3,  ti=:l :  1 :  8 :  1,  whence  ^b  S+Culft;  or,  if  fi  be  basics  for 
base  and  acid  1  :  l=(i  du+i  ^b-hi  ^)*  9.  It  seems  to  be  an  objection  to  the  first  formula  that 
there  is  no  near  isomorphism  with  any  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (I  c);  2,  Thomson  (FhiL  Mag.,  IIL  xviL  402);  3,  t.  Eobell  (J.  pr.  Ch., 
bncdiL  454) : 


^bS 

Ou 

tL 

1.  Wanlockhead 

76*4 

18-0 

4*7=98-1  Brooke. 

2.           " 

74-8 

19^ 

5-5=100  Thomson;  G.=5*2137. 

3.  Kadainski 

76-41 

17-48 

616,  01  «r.-100  Kobell. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  Aises 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  which  by  continued  treatment  coats 
tlie  ooal  with  oxyd  of  lead,  and  If  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  add.  Decomposed  with  nitric  add,  leaving  a  white  residue 
of  sulphate  of  lead. 

Obii.— Formerly  found  at  LeadhiUs.  Oocurs  at  Boughten  QUI,  Red  Qill,  and  near  KeswiCk,  io 
Cumberland,  in  ciystais  sometimes  an  inch  long;  near  Schneebcrg,  rare;  in  Dillenbufg,  at  the 
mines  Aurora  and  Thomas;  Nassau  on  the  Li^;  at  Betzbanya;  at  the  Kadainski  mine  if 
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Nerischinsk ;  and  in  the  yicinity  of  Beresof  in  the  Ural ;  and  supposed  formerlj  to  be  found  m, 
Linares  in  Spain,  whence  the  name. 

Alt. — Linarite  occurs  altered  to  oerussite,  a  change  like  that  of  anglesite  to  cornssite. 

For  recent  obs.  on  cryst,  B.  A  M.,  Min.;  Greg  &  Lettsom,  Min.,  B95,  1868;  Kokscharoi^  liin. 
RussL.  iy.  139,  v.  lOH;  Hessenberg,  Min.  Not,  No.  viL,  from  whom  the  above  angles  are  takcoi: 
E.  Peters^  Ber.  Ak.  Wien,  xliv.  168. 

701.  BROCHANTITIS.  Brochantite  (fir.  Eatharinenb.)  Levy,  Ann.  Phil,  IL  viil  241,  1824 
Eonigine  (fr.  Russia)  Levy,  ib.,  zi.  194,  1826.  Brongnartine  (fir.  Mexioo)  Suot,  Min^  L  331, 
1841.  Krisuvigit  (fr.  Iceland)  Forchhammer,  Skand.  Nat  Stockh.,  1842,  Arsb.  1843,  192. 
Warringionite  (fr.  Cornwall)  Maskdyne,  Ch.  News,  x.  263,  1864^  Ph'O.  Mag.,  IY.  zxix.  475. 

Orthorhombic.  /A  7=104:°  32',  0  A  2-1=147°  49' ;  a\h\  c=0-31471  • 
1  :  1*2923.  Observed  planes :  vertical,  /,  i4,  i-5 ;  domes,  1-i,  2-i.  Fig. 
545 ;  also  prisms  made  of  /  and  i-S,  and  dome  14  without  i-i,  the  form 
resembling  f.  542,  p.  657,  excepting  the  absence  of  Oy  this  plane  not  having 
been  observed. 
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i-2  A  irl,  ov.  i-l,=114°  16' 

14  A  14=152  37 

24  A  24,  ov.  <?,=115  88 

U  A  i-5=147  8 

i4  A  7=127  44 

«  A  14=103  41 


Also  in  gronps  of  acicnW  crystals  and  (iriisy 
crusts.     Cleavage :    ^i  very  perfect ;    T  in 
traces.    Also  massive ;  reniform  with  a  columnar  structure. 

H.=3-5-4.  G.=3-78-3-87,  Magnus ;  3*9069,  G.  Kose.  Lustre  vitre- 
ous; a  little  pearly  on  the  cleavage-face  i4.  Color  emerald-green,  black- 
ish-green.    Streak  paler  green.    Transparent — translucent. 

Var. — 1.  Ordinary  Brochantiie.  The  analyses  vary  considerably,  as  shown  below.  The  ciyB- 
tals  are  vertically  striated. 

2.  Warringtoniie,  Essentially  brochantite  in  composition,  but  occurring  in  non-striated  crystals 
in  form  like  a  doubly  curving  wedge,  of  paler  green  color  than  ordmary  brochantite,  with  G.=^ 
3-39-8-47,  and  H.=8-3-6.  _ 

Oomp.— 0.  ratio  for  Cu,  S,  fl=7  :  6:  6;  Cu54-2iCufl;  or  perhaps  2  6u"S  +  6ufi4-4&; 
= Sulphuric  acid  19-9,  protoxyd  of  copper  69*0,  water  11*1  =100.  Some  analyses  correspond  tc 
the  0.  ratio  4:3:3;  and  field's  to  4  :  3  :  4.  the  ratio  of  langite.  Analyses :  1,  2,  Magnus  (Pogg.. 
xiv.  141);  3,  Forchhammer  (J.  pr.  Oh.,  xxx.  896);  4,  Berthier  (Ann.  Ch.  Phys.,  L  360);.  6,  R 
KisselPogg.,  cv.  614);  6,  Pisani  (C.  B.,  lix.  912);  7,  Warrington  (J.  Ch.  Soc.,  II.  iii  85);  8, 
Maakelyne  (PhU.  Mag.,  IV.  xdx.  476);  9,  Tschermak  (Ber.  Ak.  Wien,  li.  131);  10,  Field  (iPha 
Mag.,  lY.  zziv.  123);  11,  y.  Kobell  (Ber.  Ak.  Munchen,  1865,  ii.  70);  12,  Domoyko  (Ann.  d.  M. 
TL  v.  460) : 

'  "  ^  ""         S 

11*887=99*856  Magnus.. 
11-917=100-471  Magnus. 
12-81=99*44  Forchhammer. 
17*2= loo  Berthier. 
13  2,  a  ^.=100  Bisse. 
13*2,  Ca  0-8=101  Pisani. 
12'22^  insoL  0*58=100  Warrington. 
14-64=99-61  Maakelyne. 
1 1  -5 = 1 00  Tschermak. 
16-47=100  Field;  G.=3'81. 
[il-42]=100£obelL 
13-5,  gangue  2*4^100*2  Domeyko 
*  With  Fe*  O*.         ^  1-04  per  cent  wate^  l<Mt  below  860"  a 
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Cu 

2n 

Pb 

1.  Betzbanya 

17132 

62-626 

8-181 

0*030 

2. 

17-426 

66-985 

8*145 

1-048 

8.  Krisuingiie 

18*88 

67-76 

4.  Mexico 

16-6 

66*2 

5.  Nassau 

190 

67*8 

6.  Cornwall 

17-2 

68*8 

10» 

7.        "         Warr. 

18*93 

68*27 

8.        *'            " 

16*73 

68-24 

9.  N.  a  Wples 

19-4 

69-1 

10.  ChiU 

16  59 

66-94 

U.     " 

19*71 

68-87 

la.     " 

16-8 

68*6 
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The  Mexican  oorresponds  to  Cu^  S + 4  idC,  and  ia  the  BrcngnartiM  of  B  aot 

Ri70t  found  in  crjstala  of  brochantite  of  a  fine  green  color,  which  afforded  a  slig'nt  efforreaoenoe 
with  acida,  §  19*4,  Ca  62*9,  ift  13*5,  with  0  1-2,  ^  1*2  =r  98*2.  The  mineral  had  undergone  partial 
alteration,  aa  ahown  bj  the  6*2  p.  c.  of  carbonate  of  copper  present  (Ann.  d.  M.,  Y.  iii  740). 

Pyr.,  eta — Yielda  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tube,  and 
beoomes  black.  B.B.  ftiaes,  and  on  charcoal  affords  metallic  copper.  With  soda  gives  the  reao* 
tion  for  sulphuric  add. 

Oba. — Occurs  in  small  but  well  defined  crystals,  with  malachite  and  nattre  copper,  at  Grume 
Bcheysk  and  Nischne-TagilBk  iu  the  Ural ;  the  Kunigine  (or  Konigite)  was  from  G-umeschevsk ;  in 
small  brilUant  crystals  with  malachite  in  a  quartzose  rock  near  Boughten  Gill,  in  Cumberland ;  in 
Cornwall  (in  part  warringUmitt),  and  sometimes  with  crystals  of  brochantite  on  the  so-called  war- 
rlngtonite;  at  Betzbanya;  in  Nassau,  with  chaloopyrite ;  in  small  beds  at  Krisuvig  in  Iceland 
{hrisuvigiie);  in  Mezioo  {UrongnarUne);  in  Chill  at  Andaoollo  (anal.  10);  in  Australia  (brought 
from  Sidney,  N.aW.,  anal  9). 

Named  after  Brochant  de  yiUlers. 

On  cryst,  6.  Rose,  Reis.  Ural,  L  267 ;  Kokscharof;  ^On.  BussL,  ill  260.  The  above  angles  are 
from  Kokscharof.  O.  Boee  found  /A/=104'  10',  and  14  A  1-1=151"  52'.  Fig.  546  is  ftom 
Levy.    Kokscharof 's  figures  have  not  the  plane  2-i,  and  several  are  without  i-I. 

Artlf.— Formed  in  a  bright  green  powder  by  Field  (PhiL  Mag.,  lY.  zxiv.  123)  by  adding  to  a 
strong  solution  of  sulphate  of  oopper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washUig  till  all  the  sulphate  of  copper  is  removed;  analysis  after  drying  at  100"  0.  afforded  B 
16*98,  Cu  67*51,  1£L  [15'51]=100,  givuig  the  0.  ratio  4:3:4.    See  further  under  Lanqitb. 

702.  ZiANOITB.  A  new  British  mineral  K.  &  Maakdyne,  PhiL  Mag.,  lY.  xzvlL  806,  1864. 
Langite  Muhelyne,  Pisani,  a  B.,  liz.  633,  1864,  Maskelyne,  PhiL  Mag^  lY.  xziz.  473,  1865. 
Uevilline  Pisani,  0.  B.,  813,  1864=LyeUite  McuUcdLyw,  Ch.  News,  z.  263,  1864. 

Orthorhombic.  I^  /=123°  44' ;  0  A  1-^=147°  36' ;  a  :  6  :  <?=0-6346  : 
1:1-8702.  /At-t=118°  8',  (9  A  24=128^  14'.  Cleavage  :  apparently 
0  and  t-5.  Crystals  small  and  short ;  simple  forms  not  observed.  Twins : 
composition-face  /,  and  forms  like  those  of  aragonite.  Also  in  fibro-lamel- 
lar  and  concretionary  crasts,  with  earthy  surface. 

H.=2-6— 3.  Q.=3*48— 3-50,  Maskelyne.  Lustre  of  crystals  vitreous; 
of  crusts  somewhat  silky.  Color  fine  blue  to  ereenish-blue ;  through  i-5 
blue ;  through  i-J  greenish-blue ;  through  0  paler  greenish-blue.  Trans- 
lucent. 

Oomp.— 0.  ratio  for  ]ft.  9,  lQ[=:4  :  3  :  4,  Pisani;  4:8:6,  Maskelyne.  The  former  gives  the 
formula  Cu  8-+-8  On  fi  +  fl=8ulphurio  add  170,  oxyd  of  oopper  677,  water  16-3=100.  The 
latter  oorresponds  to  Sulphurio  acid  16*4,  ozyd  of  copper  66*1,  water  18*5=100.  The  ratio  4:8:4 
gives  also  the  formula  Cu*§+du]fi+3  ^. 

Analyses:  1,  Maskelyne  (L  c.);  2,  Pisani  (I  c.);  3-6,  A.  H.  Olioroh  and  R.  Warrington  (J.  Gh. 
Gkxx,  IL  ill  87) ;  6,  Tschermak  (Ber.  Ak.  Wien,  IL  i  127): 

Oa  fi 

1 8*32 = 1 00*56  Maskelyne. 

0  83        16-19,  Ag  0*29=100  PisanL 

16*73=  100  Church. 

16  25=100-28  Warrington. 

16-63=  100-29  Warrington. 

0-5  [16-2]= 100  Tschermak. 

The  devilHne  (or  lyelliie\  which  indndea  the  hicrusting  variety,  is,  as  Tschermak  haa  shown 
(L  c),  langite  mixed  with  gypsum,  which  ia  apparent  in  scales.  His  analysis  above  was  made  on 
the  devilline  after  separating  18  p.  c.  of  gypsum;  and  he  stated  that  Pisani's  analysis  of  the 
same  (L  a)  indicates  the  presence  of  24  p.  c.  For  an  analysis  of  the  lyeUUe  by  Ohurch  see  J.  Oh. 
Soa,  IL  ill  83. 

Vyr^  etc. — B.B.  on  charooal  yields  water,  add  fhmes,  and  metallic  copper.  Heated  it  passea 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  water,  and  theu  having  the  0.  ratic 
(4  :  3  :  4)  of  some  brochantite ;  (2)  various  tints  of  olive-green ;  and  (3)  becomes  black.  It  has 
finally  a  strongly  add  reaction. 
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Cu 

1.  OomwaU 

16-42 

65*82 

a.      " 

16*77 

66*92 

3.        " 

16-79 

67-48 

4.        " 

16-72 

67*31 

5.        « 

16-88 

67-88 

6.        " 

16-2 

68*1 

.  ^^    *  (M1=100. 

,       ^    i  '  111=100. 

.  ^^^    ^air  wal^  in  mmiitle  mU.    ILB 


L.  3k  Ak.  Wm,  1862,  ifL  1S3,  IBM. 

_^  3  .tjpiJBtioiu.  grouped  or  Bingle,  conaat 
,  .1^  ma  jare  two  lagies  of  112".    CQeaTage 

-■:  JenvagfrAce  pearly.    Color  snow-white, 
-:.=i;:ixnt  to  subtranspsrent 

i  .  a      fl  nn=»Mi  Eik 


^TftiJ,  1*-,  *»•  »0*-   Gioek«o«  A«»,  Mil 


,V  "sai  ochre-jdlo^  l^  bivwi^  Opaq« 
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697.  ZaAMPROPHAMTTZI.    Lampropban  Igelstrdm,  (EfV.  Ak.  Stookh.,  1866,  9a 

In  thin  cleavable  folia. 

H.=3.     G.=3*07.    Lustre  pearly.     Color  and  streak  white. 

Oomp. — ^An  analysiB  afforded  Igelatrdm  (I  c.): 

5  ^b         libi         Ag         Ca        fra,£:        ]^ 

11-17        28-00        7*90        5-26        24*65         14-02        8*85=99-36. 

Tyr*,  etc.— Yields  water.    With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  nuM 
Not  wholly  soluble  in  acids. 
Oba^— >From  Longbaa  in  Wennland,  Sweden.    Named  in  aUuaion  to  the  lustre  from  >aitwp6t. 


700.  UNABITB.    Unarite  Brooke,  Ann.  FhiL,  IL  iy.  117,  1822.    Onpreous  Sulphate  of  Lead, 

Cnpreous  Angleaite.    Bleilasur,  Kupferbleispath,  Oerm. 

Monoclinic.  67=77°  27' ;  /A  /,  over  i^>61°  86',  0  A  14=141°  5',  a  : 
h  :  (j=0"48134  : 1  :  0'6819.  Observed  planes:  0;  vertical,  i-i,  /,  i4,  i-2 ; 
hemidomes,  ^,  f-t,  |-i,  1-i,  f-iy  2-i,  |-i,  7-i ;  -1-i ;  clinodomes,  1-i,  J-i ; 
hemipjramids,  2,  2-2,  f^,  f-8.    Fig.  544.    Plane  irl  often  wanting. 

C>  A  i-i=102'*  33'  0  A  a=90° 

C>  A  l-i=152  19  Oa  i4=158  1  W4 

0  A  -l-i=156  57i  U  A  l-i=105  8 

O  A  |.i=161  23i  U  A  -l-i=125  35^ 

O  A  2-i=130  5  i-t  A  2-i=127  22 

O  A  |-i=176  36  i-2  A  i-2,  ov.  i^",=100  1 

C>  A  fi=156  48  /A  2-2=137  1 

0  A  7=96  23  I A  2=159  9 

Twins :  composition-face  i-i  common ;  0  A  0'=154°  54'.    Cleavage :  iri 
very  perfect ;  0  less  so. 

H.=2'5.  G.  =  5*3  — 5*45.  Lustre  vitreous  or  adamantine.  Color 
deep  azure-blue.  Streak  pale  blue.  Translucent.  Fracture  conchoidal. 
Brittle. 

Oomp.— 0.  ratio  for  Ou,  ^b,  3,  lS[=l :  1 :  3 :  1,  whence  ^b  S+Cn^;  or,  if  d  be  basics  for 
base  and  acid  1  :  1=(^  Ou+i  ^b-hi  ^)*  3.  It  seems  to  be  an  objection  to  the  first  formula  that 
there  is  no  near  isomorphism  wil^  any  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (I  c.);  2,  Thomson  (Phil.  Mag.,  HL  xviL  402);  3,  t.  Kobell  (J.  pr.  Ch., 
brzxiii  454) : 

^bS  Ou  fi 

1.  Wanlookhe&d  75*4  18*0  4*7=98*1  Brooke. 

2.  "  74-8  19-7  6*6=100  Thomson;  G.=5*2137. 

3.  Eadainskl  76*41        17-48        616, 01  «r.  =  100  KobelL 

Tyr^  eta— In  the  dosed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fhses 
easily  to  a  pearl,  and  in  ILF.  is  reduced  to  a  metaUic  globule  which  by  continued  treatment  coats 
the  coal  with  oi^d  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  add.  Decomposed  with  nitric  add,  leaying  a  white  residue 
uf  sulphate  of  lead. 

Obfl.— Formerly  found  at  LeadhiUs.  Occurs  at  Boughten  Qill,  Bed  Gill,  and  near  Eesw<ck,  io 
Cumberland,  in  crystals  sometimes  an  inch  long;  near  Schneeberg,  rare;  in  Dillenbufg,  at  the 
mines  Aurora  and  Thomas;  Nassau  on  the  Lahn;  at  Betzbanya;   at  the  Kadainski  mine  ir 
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Obfl.— Found  in  argiMaoeous  schist  (killas)  in  Cornwall^  in  minute  twinned  (nystald;  a!M  as  a 
blue  crust,  partly  earthy.    It  is  associated  sometimes  with  conneDite. 

Named  langiie  after  Dr.  V.  y.  Lang,  formerly  of  the  British  Museum. 

The  analyaes  of  so-called  brochantite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a  Chilian, 
■s  well  as  of  the  airtiflcial  mineral,  have  the  same  composition  assigned  by  Pisani  and  Church  u 
the  langite ;  and  there  is  yet  some  uncertainty  as  to  the  true  limits  between  the  two  apeciea. 
The  spedmens  had  the  green  color  of  brochantite. 

703.  OTANOTRIOUlTfi.  Kupfersammeterz,  Kupfersammterz,  TTem.,  Karsten*s  Tab.,  62, 
1808.  Velvet  Copper  Ore  Jameaon,  Min.,  ilL  163,  1816.  Sammeterz  Breiih^  Char.,  168,  1S23, 
320,  1832.  Cuivre  veloute  Fr,  Qyanotrichit  (3Uodtfir,  Gruudr.,  687,  1839.  Lettsomite  Furc^. 
PhiL  Mag.,  xzxvl  103,  1850. 

Occurs  in  druses  of  short  capillary  crystals,  and  having  an  appearance 
like  velvet ;  sometimes  in  spherical  globnles. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue.    Lustre  pearly. 

;  Oomp.— 0.  ratio  for  Cu,  fi,  S,  ]^  from  mean  of  analyses,  9*03  :  6*48  :  8'86  :  20*60.  Taking  it 
tft  9  :  6  :  9  :  21,  the  formula  may  be  8  0u'§+2^]^'+16£[;  or  3CuS+2Cu"]ft'+2&^"+d 
£[=80aS-h4(iCu*+iJ&l)£['-f9£L    NeedB  further  investigation.    Analyses  :  J.  Percy  (L  c): 


s 

£l          Fe 

Ou 

fi 

15-39 

11*70 

4316 

28-06=98-80. 

U-12 

1106         118 

46-59 

2306,m8oL2'S5=98*86. 

Obn^-Ooours  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cavities  of  an  earthy  hydrated 
Qzvd  of  iron,  along  with  a  white  amorphous  sulphate  of  alumina. 

Named  OyanotricJuie  from  «vav.s,  blue,  and  0pt(,  ?iair;  and  Letisomiie  after  the  English  mineraio' 
gist,  W,  G.  Lectsom. 

704.  WOODWARDITB  Chureh,  Ch.  News,xiiL  86,  113,  1866,  J.Ohom.  8oa,  XI.  iv.  130.  Probablv 
£2  impure  uncrystallized  variety  of  the  above,  mixed  with  hydrate  of  alumina.  Occurs  in  Ck>iii- 
waU,  in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  greenish-blue  color,  translucent 
to  almost  transparent;  G.=2*38.  Analyses  :  1-8,  Church  and  Warrington  (L  c.);  4,  Pisani  (C. 
a,  Ixv.  1142): 

S  £1  Cu  ^ 

1.  Cornwall    13*96        17*97        48*34  18*48=98*74  Church. 


2.  ''  18-04        18-64        48-67 

3.  "  12*54         17*93        46*80 
4^        "  11-7  18*4  46-8 


19*661=100  Warrington. 
22*73J=100  Warrington. 
26-9],  §i  1-2=100  PiaanL 


Church  and  Warrington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  add,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  affords  the  O.  ratio  for  Ou,  iti,  S,  tl=ll : 
9-6:9:23;  equivalent  to  3  Cu*  S,  2  Cu  fl,  3  Xl  tf ,  1 2  ^ ;  or  sCu  S,  sOufi,  3ilfi»,  6  fi[.  No. 
4,  by  Pieani,  grives  about  12:9  for  the  Ou  and  £[,  the  ratio  in  langite,  and  he  makes  the  mineral 
impure  langiie.  He  analyzed  (1.  c.)  another  similar  material  from  Cornwall  (received  from  Mr. 
Tailing),  of  a  dear  green  color,  and  obtained  S  4*7,  Xl  38*8,  Ou  17*4,  fl  38*7,  ft  6-7  =  100-6 ;  show- 
ing a  mixture  of  the  copper  sulphate  with  a  hydrous  silicate  of  alumiLa  as  well  as  hydrate ;  and 
this  he  considers  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  adds.  Named  after  Dr.  S.  P. 
Woodward. 

706.  JOHANNTTB.    Uranvitriol  Jofu%  Ch.  Unters.,  Y.  254^  1821.    Johannit  ffaieL,  AbhandL, 
bohm.  (Jes.  Prag,  1880.    Sulphate  of  Uranium.    Sulfate  vert  d'urane  Beud. 

Monoclinic.     C=S5^  40',  /A  /=69*^.     Crystals  flattened,  and  from  one 
to  three  lines  in  length ;  arranged  in  concentric  druses  or  reniform  masses. 

H.=2— 2'5.      G.=3'19.      Lustre  vitreous.     Color  beautiful  emerald 
green,  sometimes  passing  into  apple-green.    Streak  paler.    Trans2)areat— 
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translucent ;  sometiineB  opaque.     Soluble  in  water.     Taste  bitter,  rather 
than  astringent. 

Oomp« — 0.  ratio  for  bams  and  add  1  : 1,  whence  the  formula  (tJ',^)§+iOa'§+H£[.  or 
(J(tJ*,^  +idu')  S+li-d=,  if  the  uranium  be  all  sesquioxyd,  Sulphuric  add  20*8,  oxyd  of  ui'a- 
nium  66' 1,  oxyd  of  copper  6*9,  water  6*2=100.  Ansdysia  by  Lindacker  (mean  of  two  trials, 
Vogl'a  Min.  Joach.,  1857): 

5  2002     tr,  9  67-72     Cu  6*89     j'e  020    ]G[  fi'69.c99-52. 

Pjrr.,  etc— In  a  glass  tube  at  alow  heat  does  not  change ;  highly  heated  gfyes  ofif  water  and 
sulphurous  add,  and  becomes  brown  and  finally  black.  B.B.  on  charcoal  gives  sulphur  fumes  and 
a  sooriA  of  black  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  predpitated  chestnut-brown  by  prussiate  of 
potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

ObB«— -Discovered  by  John  near  Joaohimsthal  in  Bohemia,  after  whom  the  spedes  is  named. 
.Found  also  at  Johanngeorgenatadt.  Beported  from  the  Middletown  feldspar  quarry  by  Shep- 
anL 


706.  URANOOELAJiOmi.    Urangriin  HartmamL    IJranoohakit  BreUh.t  Handb.,  173,  184L 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 
H.=2— 2^.     Color  fine  grass-green  to  apple-green  ;  streak  apple-green. 

Oomp.~(|  (tJ'i  ^)+i  da')S +i  Cu  9  +  9  d=,  if  the  uranium  be  taken  as  all  eesqnioxyd,  Sul> 
phurio  acid  21*1,  ozyd  of  uranium  83*5,  ozyd  of  copper  7*0,  lime  9*8,  water  28*5=100.   Analysis 
Lindacker  (Vogrs  Mia  Joach.,  1867): 

S        (rS      te      Cu       6a       fl 
(})  20*03    86'U    0*14    6-66     1010    2716=100*13. 

OlMk — ^From  Joachlmsthal  in  Bohemia. 

707.  BffBDJIDITB.    J.  L,  Smiihf  Am.  J.  Sd.,  IL  y.  387, 1848.    Sulphate  of  Uranium  ft  lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H.=2'5.    Lustre  vitreous  in  the  fracture.    Color  dark  amber.    Trans- 
parent. 

Oomp. — Perhaps  9§+Ca3  +  16^  according  to  some  qualitative  trials  by  Smith;  but  as 
probably  ^S  +  Ca'S+  16£[=(i9+i  Ca')5+7i£[,  and  thus  approaching  uranochalcite. 

Pyr.,  etc* — ^In  a  matrass  easily  jrields  water.  At  redness  blackens,  being  converted  into  oxyd 
of  uranium  and  sulphaie  of  lime.  WiUi  salt  of  phosphorus  a  green  bead.  Dissolves  readily 
in  dilute  muriatic  add. 

ObSiT— Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  vrith  liebigite,  in  some  places 
with  crystals  of  sulphate  of  hme ;  also  at  Joachlmsthal,  with  liebigite  on  uranium  ore.  Externally 
often  dull  fh>m  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Me^jid. 

708.  ZIPPBITB.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vitriol)  J.  F.  Jolm, 
Unters.,  v.  1821,  Jahrb.  Min.  1845,  299.  Uranbliithe  Zigpe^  Verb.  Ges.  Bohm.  Frag,  1824.  Zip 
peit  ndieL,  Handb.,  610, 1845. 

In  delicate  needles  ;  acicular  rosettes  ;  warty  crusts. 

H.=3.    Color  fine  sulphur-yellow,  lemon-yellow,  orange-yellow. 
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Oomp. — HjdrouB  sulphate  of  sesquiozyd  of  uraniam,  with  or  withoat  oi^  of  copper, 
lemoQ-  to  orange-yellow  when  withoat    ikjialyses  bj  Lindacker  (Vogrs  Min.  Joech.): 

S         9       Fe     Cu      Ca       ]& 

1.  WiOino  Copper    1806     67*86    017     061     l7-69=99*39. 

2.  Copper  var.  17*36    62*04     5*21      16*23=99-84. 

Formula  of  the  former  ^  5'+ 12  fi,  Vogl ;  of  the  latter,  ^*  5*  +  6  %  with  16  p.  a  oopper  vitnol 
aa  unpurity,  Ramm. ;  or  (6u',  #)*5'4-8fir,  in  which  0.  ratio  of  Ou, ^=1 :  12. 

Pyr.,  etc. — ^In  the  dosed  tube  water,  and  at  a  higher  temperature  sulphuric  acid.  With  salt 
of  phosphorus  gives  a  yellowish-green  g^ass  in  CF.,  becoming  emerald-green  in  £UF. 

Obs. — From  JoachimsthaL 

Named  after  the  mineralogist  Prof.  Zippe.  John's  basic  eu^phaie  is  a  yeUow  mineral,  and  may 
be  either  the  preceding,  or  what  Yogi  oaXla  Uranochre, 

709.  VOOUANITB.    Basic  Sulphate  of  Uranium  Vogl,  Min.  Joach.,  1857.    Vog^ianite  l^ona. 

In  soft  globular,  and  nodular,  earthy  coatings. 

Color  pistachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

Oomp.— 4(tr',^'S+(Ca,Cu)9+10£[,  or,  regarding  the  sulphate  of  copper  and  lime  ai 
Impurity,  (t*,  ^)*  S+2  &    Analyses  by  Lindacker  (Min.  Joaoh.) : 

'-'^  S       tr9     *e     Ctt      Ca      fl 

1.  Idmevar.        1284    79*60    012     1*66    6-49=9911. 

2.  Copper  var.     12*13    79*69    0*36    2-24    0*05    5*26=:99*72. 

Obs. — Item  Joaohimsthal  in  Bohemia. 

710.  URAOONITE.    Uranochre  Vogl^  Min.  Joach.    ?  Uraconise  Bnid,  Tr.,  ii  67S,  1831 

Uraoonite  Jkuuk 

Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 

Oomp. — Analyses  by  Lindacker  (La): 

S        6       9e      Ou     Ca       S 

1.  TeOow        7*12     70*94    0*41     0*24     20*88=99-6& 

2.  Oranife     10*16    66*05     086     2*62     20*06=99*76. 

Formula  deduced  by  Vogl  for  1,  ^5  +  14fi;  for  2,  i  6a5+^54-14tt 
Obs. — From  Joaohimsthal,  with  other  uranium  ores.    Uraconise  of  Beudaat  was  described  at 
a  yellow  pulverulent  ore ;  its  composition  is  unknown. 


711.  MONTANXTS.    K  A.  GerUK,  Private  contribution,  Jan.  19,  1868. 

Incrusting;  without  distinct  crystalline  structure. 

Soft  and  earthy.  Lustre  dull  to  waxy.  Color  yellowish  to  white. 
Opaque. 

Oomp.— fii  Te+2  d=TeIlurio  add  26*1,  ojjd  of  bismuth  68*6,  water  6*3=100.  Analysis: 
GeutU  (I  a) : 

Montana  Te  26*83        Bi  66*78        9e  0*56        ^b  0*80        1^6-94=100. 

Pyr.,  eto.~Yields  water  m  a  tube  when  heated.  B.B.  gives  the  reactions  of  bismuth  ana 
tellurium.    Soluble  in  dilute  muriatic  add. 

Obs. — Incrusts  tetradymite,  fhnn  whose  alteration  it  had  been  formed,  at  HighUnd,  in  Montana 
The  wazy  lustre  is  observed  when  the  incrustation  has  separated  from  the  scales  of  tetradymit& 
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T12.  KSfiSIENITE.     Selenbleispath  Ktrt^  Pogg.,  zlyl  2*77,  1839.     SelenigsauiGB  BleiozyGl 

(ksrm,    Selerite  of  Lead.    SeloDate  of  Lead.    Kerstenite  jDano. 

In  small  spheres  and  botrjroidal  masses.  Oleayage  distinct  in  one  direction.  H.^3 — 4.  Lus« 
tre  greasj — vitreous.  Color  sulphur-yellow.  Streak  uncolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten,  it  consists  of  selmioua  acid  aud  oxyd  of  lead,  with  a  small  proportion  of 
copper.  On  coal  it  ftises  readily  to  a  bleck  slag,  giving  off  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  ftises  and  forms  a  yellowish-green  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  with 
selenid  of  antimony  and  lead,  malachite,  etc,  at  the  Friederiohsgliick  mine,  near  Hilburghausen, 
and  at  Eisfeld.    May  it  be  a  selenate^  or  is  it  only  a  mixture  ? 


7.  CARBONATES. 

The  carbonates  have  a  hardness  not  exceeding  5,  and  consequently  will 
not,  when  pure,  strike  fire  with  a  steel.  The  anhydrous  come  under  the 
common  general  formula,  RO,  CO',  but  present  three  types  of  crystallization, 
a  rhombonedral,  with  H  A  H  near  105  ;  an  orthorhombic,  with  /A  /near 
120*^ ;  and  a  monoclinic,  with  /  A  /  near  105°.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  tvj>i- 
cally  spars.  The  hydrous  carbonates  vary  much  in  crystallization,  and  in 
some  cases  have  a  strongly  pearly  lustre.  All  effervesce  in  L^  acids,  and 
part  of  them  in  cold. 
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ARRANGEMENT    OF    THE    SPECIEa 


L  OALOITB  GROUP.    Rbombobedral ;  Ra  ff=106'— 108*. 


VIS.  Caloitb 

716.  BOLOMITB 

717.  ANKSBm 

718.  Maonssttb 

719.  Mxsrrm 

720.  PinoHESirB 

721.  SiDBBm 

722.  RHODOOHBOSm 

723.  SiaTBBONm 


(i  Oa+i  (Mg,  *e,  An))  0 
%C 

(tlig-4-i*e)C 
(iflg-fi*e)0 

linC 
ZnQ 


ee|e,|ea 
ee|e,|(i6a^fiMg) 

e  e|e  J(i6a + «l^.  Pe,  Mn)) 

ee|e,|Mg 

6^l^.|(*Mg+iFe) 

6e|e,|(iMg+iJ^) 

6e|0,|9e 

6eie,|zn 


IL  ARAGONITB  GROUP.    Orthophombia    /A/:^llfl*-.119'. 


724.  Aimaoirm 

725.  MANOANOOALOira 

726.  WlTHSBITE 


CaO 

(t  Aa+i  (Oa,  4g))  0 
^aO 


ee|e,|(tMn+J(6a»Mg)) 

eeie,|fia 


OZYQEN  aatuj/usuB. 


127.  Bstntun 

UB.+iC)C 

eeio.KtB.+iei) 

12$.  STBONTUHrrB 

SrC 

ee|e,isr 

129.  Cnunm 

tbC 

ee|e.|Pb 

nt.  EAETTOOAICITE  QRODP.    Monodlnlo,    I A  /=106'— 107'. 

730.  BAETTooiLDmi        uSft-t-iCi)0  ee|e,Ki9a+)ea) 


IT.  PABISITB  OBOUP.    Oarbonate  contaEniiiK  fluoiine. 
731.  Pakbiti  {C8,L.,I«)C+i{0«vCe)F 

BL«C  +  0e'O'+Co'F'+8fl 


V.  PH030ENITE  OOOUP.     Carboimte  MSbdnins  chloriiie. 
73S.  PHOeamn  PbC+PbOl 


71D.  OALOrra.  Marmar  (Uarble)  pt  Plin.  Lapis  CBlnrios.  Stxnni  calcia  {Cote  In  latii 
BteaMog  bqmt  Ume),  Ealcbitein  Jjris.,  De  Nut  Fobs.,  Sin,  laterpr.,  4GS,  1M6.  Ealkitct 
WaiL  MiQ.,  1747.  Spittig  Kalksteo,  Ealkspat,  Ormtt,  Uln.,  1»,  17SS.  Ealk,  EalkapBth, 
EaScstoiii,  Germ,  Call  aerata  Berjm.,  177*,  and  Opnac,  L  84  1780.  Calcareona  Spar;  lim* 
■toDB;  Carboiiate  of  Lime.    Ghaux  carbonate  A-.    Caktt  Eaid.,  Haodh,  498,  184G. 

Rhomboflldral.    Ji  A  H  (f.  550a,  over  a  tenninal  edge)=105°  6',  OaS 
1^135°  23' ;  0=0-8543.     Cleavage :  R  highly  perfect. 


Observed  forma:  1.  Hftomhohedrons ;  forma  whose  planes  are  in  the 
«ame  vertical  zone  with  R  Um&  of  which,  4,  is  shown  in  f.  559,  550b,  and 
three  of  the  minus  aeries,  m  -3,  -f,  — i,  in  f.  564,  550c,  d,  b)  ;  the  plM 
rhombohedrona  ranging  from  \R  (the  vertical  axis  of  which  ia  Jth  that 
of  R  relatively  to  the  lateral  axes)  to  28^,  the  plaiies  of  the  former 
nearly  coincident  with  the  basal  plane  o,  and  of  the  latter  as  nearly  with 
those  of  the  vertical  prisTn ;  the  minus  rhombohedrona  ranging  from  —^ 
to  -14 ;  the  fundamental  rhombohedron  R  (f,  650a)  uncommon,  except 
in  combination  with  other  planes,  or  as  a  cleavage  form  ;  -J  i?  (f.  550b,  often 
called  nail-head  apar)  eorreaponding  to  a  truncation  of  the  terminal  edge 
f>(  By  very  common,  and  especially  in  combination  (f.  552o,  553a,  b,  56i, 
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565) ;  -2ff  (f.  550o),  called  the  imerse  by  Haily,  because  the  angle  over  the 
lateral  e«^  is  near  that  over  the  terminal  of  B,  common  ;  -ili  (f.  550d). 


or  the  cnboid  of  Hauy,  its  angles  being 
rather  near  those  of  a  cube,  and  the  acnte 
form  m  (f,  550k),  also  common ;  13^ 
(f.  551)  of  not  unfreqnent  occurrence; 
165  (f.  553d). 

2.  Scalenohedrons.  (a)  Planes  bevel- 
ling the  lateral  edges  of  H,  f.  562, 
which,  when  more  extended,  take  the 
form  in  tlie  dotted  lines  of  the  same 
fignre,  or  the  complete  scalenohedron ; 
the  series  havin?  the  general  symbol  1°, 
and  inclnding  all  the  forms  in  the  table 
beyond  from  IH  to  1"  (the  1  signifying 
that  they  are  thna  related  to  the  rhom- 
bohedron  IS,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
as  compared  with  that  of  lH;  also  a 
mimie  aeries,  -1°,  having  the  same  relation  to  -iS',  three  of  the  minuM 
eoiee  are  combined  in  the  illustrative  figure,  f.  6R3,  and  two  of  the  j>^  in 
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f.  559) ;  Bcalenohedron  1*  (f.  552a,  dog-tooih  spar)  very  common,  both  simple 
and  in  combination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  distorted 
form  of  f.  555).  (b)  Planes  bevelling  the  lateral  edges  of  -2li  (f.  553c), 
and  having  the  general  symbol  -2^  (p)  Planes  having  tlte  same  relation  tci 
oth^  rhombohedrons,  but  if  referred  to  the  fundamental  rhombohedron, 
-ff,  rejplacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  561,  564). 
{(T)  The  last  mentioned  bevelling  the  terminal  edges  of  li  (as  \*  in  f.  564). 
having  the  general  symbol  m",  with  f  mn—i  m=l  when  the  scaleno- 
hedron  is  plies  like  the  li^  but  f  nm+im^=l  when  minus,  {e)  Bevelmeuta 
of  terminal  edges  of  other  rhombohedrons,  m/Ry  having  the  same  general 
symbol  m*,  but  with  Jmn— i  'ni'=^7n,\  when  of  like  signs  with  niR^  and 
)  mn-\'\  mz=im\  when  of  unlike  signs. 
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DerbyBhire. 
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8.  Regvla/t  sia^-^ided  pyramids  ;  general  symbol  fnr%  as  4-2,  f.  561. 

4.  Prisms,  (a)  The  regular  six-sided  prism  i,  very  common,  either  short 
or  long  (f.  552o,  558a,  b,  554,  670V  (J)  Prisna  t-2,  only  in  combination 
tnd  not  common,   (o)  Twelve-sided  prisms  i-f ,  i-^. 
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571 


670 
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• 

t 

/ 

672 


5.  Basdl^  plane  0^  as  in  552d,  553a,  o,  570,  far  less  frequent  as  a  termi- 
nation of  crystals  than  rhombphedral  and  scalenohedral  planes. 

Anchjbs  or  Bhoxbohedboks. 

i?  is  a  face  of  the  fundamental  rhombohedran  \R;  i?*  the  partioolar  rhombohedzon  below  ir 
each  line ;  o  the  basal  plane : 


Term.  Edge,  o  A  i? 

RMf 

Term.  Edga  o^R 

RMt 

\ 

166*  2' 

166'  9' 

149' 14' 

-« 

63' 61' 

10r28' 

128*  9* 

h 

152  85 

161  48 

153  86 

-» 

64  42 

102  42 

121  65 

142  56 

158  28 

156  56 

-4 

65  50 

104  17 

120  20 

184  67 

163  45 

161  48 

-4 

67  26 

106  9 

118  28 

«m 

116  62 

152  48 

163  35 

-V 

71  18 

110  14 

114  28 

129  40 

160  35 

164  48 

-♦ 

73  15 

112  5 

113  82 

u? 

105  6 

135  23 

180 

-V 

74  9 

112  66 

111  41 

82  66 

120  6 

164  43 

-I 

76  9 

116  16 

110  31 

73  15 

112  5 

156  43 

-2 

78  61 

116  52 

107  45 

69  24 

108  40 

153  7 

-¥ 

86  26 

121  58 

102  39 

¥ 

68  25 

107  20 

151  57 

-v- 

86  36 

122  49 

101  58 

66  60 

104  17 

148  50 

-1 

88  18 

124  6 

100  3 

V 

66  6 

103  24 

148  1 

-i 

90  55 

125  68 

98  39 

64  42 

102  42 

i47  19 

-i 

95  28 

129  2 

96  35 

62  43 

99  86 

144  18 

-» 

97  10 

130  11 

94  48 

62  1 

98  14 

142  61 

-f 

99  14 

131  35 

98  3 

61  14 

96  25 

141  3 

-1 

111  18 

139  12 

85  25 

60  36 

94  27 

139  4 

-* 

116  7 

141  43 

82  54 

16 

60  20 

93  38 

138  16 

-1 

123  10 

146  40 

77  67 

60  19 

93  18 

187. 60i 

-1 

127  39 

149  23 

75  14 

38 

60  8 

92  4 

136*41 

-4 

134  67 

153  46 

70  52 

-14 

60  31 

94  8 

138  45 

-i 

166  2 

166  9 

68  38 

-11 

60  60 

96  19 

129  18 

-k 

160  42 

168  60 

65  47 

-% 

61  33 

97  13 

127  25 

-h 

170  14 

174  22 

51  15 

Akglsb  or  S0ALBNOHEDBON& 


A' 


Long  E.  Short  EL  Mid.  E. 
154' 87'  146' 66'  61 '36' 
130  16  131  14  181  19 


i*  (C  677) 


48 


LongK  Short  E.  Mid.  S 
169' 24'  138'  6'  64' 54' 
146  10     138  15      93  20 
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LongE. 

Short  E. 

Mld.E. 

LongE. 

Short  E. 

Mid.K 

(}.& 

161'  68' 

133"  63' 

66"  81' 

^\u 

157M4' 

83' 66' 

140'*  40' 

*",a 

116  63 

110  48 

164  43 

loH? 

134  3 

66  44 

125  4 

1' 

164  I 

130  87 

67  41 

^H? 

166  10 

71  36 

1»2  37 

r 

162  40 

123  36 

90  20 

-8» 

169  :S9 

71  18 

129  3 

if 

166  67 

125  63 

69  16 

-6l 

164  59 

76  54 

132  1 

f» 

169  6 

122  87 

69  45 

-4fi  Rh. 

158  30 

83  34 

137  34 

gH» 

136  48i 

112  69 

133  63 

•   -i» 

169  4 

87  37 

130  46 

170  29 

120  14 

71  5 

-2l 

163  11 

86  6 

122  32 

}i>a 

174  26 

118  23 

71  36 

-2* 

159  20 

88  18 

127  29 

Af. 

172  30 

116  69 

72  1 

-2« 

163  16 

92  9 

135  19 

H"^,  Hg. 

147  4 

105  18i 

125  63i 

.2»? 

146  53 

96  22 

143  84 

1« 

171  48 

102  65 

88  16 

-2" 

142  30 

99  58 

149  21 

it 

168  1 

102  21 

94  1 

-2* 

139  36 

106  25 

168  24 

if 

166  33 

ln2  6 

97  67 

-IH? 

172  40 

84  45 

112  SO 

1».  Eg. 

169  66 

102  36 

91  18 

-jH?Da.a 

174  44 

85  32 

102  81 

If 

161  63 

101  55 

108  62 

-}>? 

147  HI 

98  33 

187  38 

ll 

160  18 

101  66 

106  34 

<' 

100  16 

96  22 

136  6 

ll 

159  17 

101  67 

108  7 

-ih  Da.5 

•  • 

164  8 

92  46 

111  46 

1« 

165  50 

102  11 

113  45 

-J^.a 

161  82 

83  15 

114  S5 

1* 

161  7 

102  62 

121  34 

-JJ? 

161  6 

99  6 

127  40 

1» 

144  24 

104  88 

182  68 

-ii 

167  6 

96  15 

103  40 

iV 

136  47 

107  48 

146  28 

.»» 

158  8 

96  51 

117  8 

1* 

134  28 

109  1 

150  44 

-fit  Wr. 

167  23 

98  2 

103  48 

iV.Hg. 

133  63 

109  34 

152  30 

-♦• 

165  7 

99  26 

119  6 

iV 

132  41 

110  3 

154  5 

-li? 

169  66 

102  36 

91  13 

iV,  Ml 

131  31 

110  36 

166  42 

-1* 

161  63 

101  55 

103  5S 

• 

V 

180  10 

111  39 

168  68 

-ll  1-.  iV 

,  1*,  same  88+1  ^t  1 

MV.i- 

!• 

127  60 

113  21 

168  30 

-4« 

146  15 

107  38 

124  39 

1" 

126  26 

114  24 

166  28 

-** 

164  7 

111  54 

108  4 

!■ 

126  47 

114  60 

167  85 

-i* 

167  6 

120  26 

S8  9 

1» 

126  80 

116  IS 

168  32 

-i« 

149  43 

117  23 

102  25 

tV 

166  69 

95  27 

105  24 

-i* 

142  32 

115  17 

117  50 

170  0 

91  34 

103  21 

-iV? 

140  44 

114  67 

121  39 

142  53 

100  55 

146  28 

-*' 

138  23 

114  84 

128  30 

a's^.Hg. 

144  30 

98  25i 

146  42 

-*• 

129  10 

115  5 

160  0 

2» 

142  30 

99  68 

149  21 

-i",Hg 

128  7 

115  21 

162  63 

¥• 

163  2 

91  12 

187  48 

-*r 

126  1 

116  4 

168  69 

♦• 

162  64 

90  46 

139  12 

-*» 

170  16 

140  18 

60  13 

3V 

143  60 

97  28 

151  61 

-»' 

144  6 

124  66 

100  47 

4l 

162  23 

80  10 

183  19 

-i' 

162  35 

144  45 

64  6 

4« 

162  29 

88  57 

144  29 

-i' 

141  41 

128  7 

99  68 

4» 

141  61 

98  40 

155  S9 

-i» 

158  19 

147  13 

66  € 

rhe  kmg  B.,  abore,  is  edge  T  (f.  662);  short  K,  edge  X;  mid.  B.,  edge  Z. 


Akglib  or  Ptehoda. 


Pyram. 

Basal. 

H 

161*21' 

69*  20' 

V-2 

139  44 

87  1 

H 

185  61i 

97  26i 

Pyram. 

BaaaL 

2-2 

128^52' 

119*20' 

f-a 

125  30i 

182  86 

4.S 

122  39 

147  28 
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flW 


V.2 


121'  59' 
121    SOi 


BasaL 

151"  60' 
149    22 


6-2 
8-2 


Fyram. 

121'  18' 
120    42 


BasaL 

167'  64' 
163      0 


Twins :  (1)  Composition-face  basal  (or  parallel  to  o\  as  f.  566  in  the  form 
f.  565,  f.  567  in  that  of  f.  553b,  f.  568  in  one  similar  to  f.  552a.  (2)  C- 
face  A,  f.  570,  the  vertical  axes  of  the  two  fonns  nearly  at  right  angles 
(90°  46'^,  since  o  A  i?=135°  23' ;  producing  complex  fonns  when  highly 
raodifiea.  (3)  C.-face  -2-ff,  as  f.  569,  in  the  scalenohedron  1*,  f.  552a. 
(4)  O.-face  -^H  (f.  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
another  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellflB  ;  and  often  occurring  as  lamellae  intersecting  different  forms, 
or  cleavage  rhorabohedrons ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5),  (5)  O.-face  prismatic  plane  t-2,  (6)  C.-faco 
plane  i  (f.  572). 

Also  fibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  granular ; 
from  coai'se  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

B[.=2-5— 3-5;  some  earthy  kinds  (chalk,  etc.^  1.  G.=2-508— 2*778 ; 
pure  crystals,  2*7213— 2'7234,  Beud. ;  fibrous,  lamellar,  and  stalactitic, 
2-70— 2-72,  but  when  pulverized,  2-729— 2-7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless ;  also  various  pale  shades  of 
gray,  red,  ^een,  blue,  violet,  yellow ;  also  brown  and  black  when  impure. 
Streak  white  or  grayish.  Transparent— opaque.  Fracture  usually  con- 
choidal,  but  obtained  with  difliculty  when  the  specimen  is  crystallized. 
Double  refraction  strong. 


The  following  are  some  of  the  irregular  forms  or  oonditions  in  the  orTstallization  of  caldte : 
(1)  With  curved  surfaces.  The  rhombohedron  ^R^  top  part  of  f  574,  and  the  hexagonal  prism 
f.  674A,  and  prism  of  f.  576.    (2)  Spirally 

groupy  f.  673.  in  which  the  spires  consist  of  578 

small  crystals  of  the  form  in  f.  562o.  (3) 
Grouped  in  curving  columns:  one  case  is 
mentioned  by  Kenngott  in  which  the  column 
was  a  pile  of  rhombohodrons  (form  in  f.  553b) 
in  a  single  series,  the  breadth  -^  in.  (4) 
Made  up  of  a  succession  of  unlike  forms :  in 
f  576  a  prism  is  surmounted  by  the  form  in 
t  553b,  the  crystal,  after  forming  as  a  hexa-  Fhenixyille. 

gonal  prism  with  a  rounded  summit  through 

indistinct  scalenohedral  planes,  having  l]ien  completed  by  a  form  wholly  dififerent ;  in  f  575  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (1*),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite;  f.  679,  in  which  the  sunken  piano  o 
lias  arisen  from  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  conditions  producing  that  modification  having  ceased.  (5)  Irregular  changes  in  the 
dtrelopment  of  the  same  fomi :  in  f.  574,  the  form  called  nail-head  spar  has  the  unusual  accompani- 
ment of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohodrons ;  lateral  develop- 
ment having  been  prevented  for  a  while  (perhaps  by  an  accompanying  deposition  of  sediment), 
and  the  form  consequently  elongating  upward  by  suooessive  additions  of  small  crystals,  but 
finally,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column  (6)  Symmelrical  arrangehient  of  impurities :  in  £  577,  578,  showing  the  tops 
of  a  prism,  like  f.  5520,  the  impurities  being  crystals  of  pyrite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  aocredited.  ar« 
from  Zippe,  Kryst.  rhomb.  Kalkhatoides,  Denkschr.  Ak.  Wien,  ill  1854.  For  the  others,  Hg 
iUnds  for  He«jsenberg,  Min.  Not,  iii.,  iv.,  v.,  vii.;  Wr.,  Wimmer,  Jahresb.  1854,  8tt6;  Rh.,  ? 
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l¥,   1',   16111,  -4^11,  -JJ,  -JS   -JV,  -Ifl,  -^i,   -i-V,  -J". 

Bee  aleo  on  the  crTBtaUognphj  of  oaldte,  F.  HoohBtetter,  Denkschr.  Ak.  Wleo,  tL  S9,  ISM. 

Kg;ureH  6T3,  SVS,  G77,  t>T8  are  from  a  paper  by  J.  L.  Sniith,  id  Am.  J.  8cL,  zz.  !5t,  the  Bgurei 

drawn  \>j  the  aatiior ;  and  f.  fill  ig  from  Pt^bram  ayBtals  In  the  cabinet  of  Pro£  Bruah.    Vig. 

BSI  Is  from  Hessenberg.    To  the  ennmerated  xcaleiKdiedrooa  add  (fr.  t.  Bath,  L  c.)  iV,  hariDR 

7=167°  23',  X=140*  40'.  Z=!l2*°  4B'. 

Oomp.,  Vai< — Oalmte  is  vajrbonate  of  lime,  OaC=Oarbouia  acid  H,  lime  66  =  100.    Uagnedo, 

protoijd  of  iron,  or  protozTd  of  maDganeae  frequantlj, 

619  and  s^ntia,  barjtea,  ozyd  of  alac,  or  oijd  of  lead  ocod' 

■tonally,  replace  part  of  the  lime. 

The  varieties  aro  very  numerous,  and  diverse  in  appeal^ 
ance.  They  depend  mainly  ob  the  foUoiring  points:  (1) 
diSbrences  in  cTjatalliEatlon;  (2)  in  Btructural  oondition, 
the  eitremea  being  perfect  crystals  and  eartiiy  masaiTr 
forms;  (3)  in  color,  diaphaneity,  odor  on  friction,  dne  to 
impurities ;  (4)  in  modes  of  origin, 
llie  foUovring  are  the  most  common  impurities  and  their 

Hed  oxyd  of  iroo  (Pal  produces  dlBbrent  shades  of  red, 
Koesie.  from  flesh-red  or  paler  to  opaqne  blood-red  and  brownisl)- 

red,  accoHlingto  the  proportions  present;  the  latter  Hans- 
nann  names  B(tm(Uoamil«  (frata  iiiia,  blood,  and  inn!,  powder,  Handb.,  1301,  1817),  as  in  the  marbl* 
Rouo  aaiko  oT  Italy.  The  bydraled  oiyd  <Pe'  S*)  canaes  yellowish  to  opaqne  odiT».yelIow  and 
Trilowisb-brown ;  the  deeper,  SideroamH«  of  Hansmann  (lb.,  1806).  Frotoxyd  d  iron,  oxyd  af 
thiome,  silicate  of  irou,  cause  shades  of  green. 
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Ottrbonaoeoas  matters,  oi  carbon,  giro  a  dear  yellowish  tint  to  some  cryBtallized  calc;be,  and 
rariouB  dull  colors,  from  pa.e  diab  and  buff  through  graj  and  bluish-graj  to  deep  black,  to  com 
pact  caldte  or  limestone ;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
shells,  corals,  etc,  out  of  which  the  limestones  were  originally  made,  or  from  the  plants  of  the 
same  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  causo ;  and  when  these  carbo- 
naceous  matters  are  allied  to  petroleum  or  bitiunen,  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
itances  and  not  to  metallic  oxyds  is  proved  by  the  rocks  affording,  when  burnt,  white  quicklime. 
The  black  marbles  thus  colored  are  named  Anthraconiie  (from  d^Opa^^  coal)  by  v.  Moll  (Ephemer., 
il  305,  1806),  Lucullan  by  John  (Gh.  Uuters.,  219X  and  LucuMe  by  Jameson  (Min.,  ii.  180^ 
1816);  they  indude  the  Marmor  LuciUleum  PUn.  (zzzvi.  6).  The  Nero  AnUco  of  the  Italiuna 
belongs  here.  The  bituminous  or  fetid  limestones  are  also  (»lled  anthraoonite  when  black ;  and 
also,  from  the  odor,  Swinestone  (syn.  SUiikslone;  Siinkaiein^  Sauaiein^  Stinkkalk^  GeroL),  some  being 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  oompaoi 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  calcite,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.    (See  under  Dolomite.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanically  by  crystallizing  caldta 

Mica,  talc,  chlorite,  serpentine  are  oflen  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  lime  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  doudings  or  variegated  colors  of  such  limestones. 

The  varieties  that  have  been  named  are  as  follows: 

A.  Well  orystaUtzed. 

1.  Ordinay.  Orystals  and  crystallized  masses  afford  easily  deavage  rhombohedrons ;  and  when 
transparent  they  are  what  is  csdied  Iceland  Spar,  and  also  Voubly'refracUng  Spar  (Doppel-spath 
Oerm.). 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  adoular,  and  take  a 
great  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  dassiflcation  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  ate  long  tapering  in  their  fhU  development  oocur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as  -i  or  i?),  or  a  low  scalenohedron  (as  ^'),  or  a  combination  of  these  forms ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  gpreatly  in  shape.  The  follow- 
ing groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet  They 
are  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed ; 
and  the  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  oommon.  {h)  o  group,  or  flat  tabular  (f.  663a)  ;  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  eta  (c)  Low  rhom- 
bohedral  or  nail-head,  -^R^  -^Rj  etc  (d)  R  group,  the  fundamental  rhombohedron  dominant 
(f.  660).  (e)  iR,  or  cuboid  group.  (J)  2R  group.  (3)  2R  abbreviated,  {h)  ^R  group,  (t)  4i2 
abbreviated,  (j)  Long  rhombohedron  group,  induding  the  longer  rhombohedrons,  of  which  11, 
13,  -14,  are  rather  oommon  (f.  651)l  {k}  Long  rhombohedron  abbreviated,  produdng  some- 
times forms  that  look  much  like  3«  or  6-9ided  prisms  (f.  668D).  (/)  Low  scalenohedron  group, 
^  i"f  Vi  eta  (771)  Ordinary  sosilenohedron  or  dog-tooth  group,  that  of  1',  one  of  the  most  com* 
mon  of  forms  (f.  652a,  666-569).  (n)  Same  abbreviated  (£  664,  665).  (0)  Long  scalenohedron 
group,  or  that  of  1^  1*,  eta  ip)  Same  abbreviated,  {q)  Prism-scalenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  i  (f*  664).  (r)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

Fretamerite  Esmark,  from  amygdaloid  in  Faroe,  is  caldte  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  Hght,  subtransparent  to  translucent,  and 
ohaloedonic  in  aspect. 

2.  Twin^erystcUe,    Qroups  o^  corresponding  to  the  different  kinds  described  on  p.  676. 

3.  Crystals  with  internal  impuriUes,  etc  (a)  Having  interior  planes  or  other  evidence  of  changes 
in  the  progress  of  their  formation  (f.  675,  576,  679).  (6)  Containing  impurities  symmetrically 
arranged. 

4.  Spiral  or  curved  aggregations  of  crystals,  (a)  Spirally  arranged  crystals.  (6)  Bent  01 
curved  crystallizations. 

6.  Ptseudomcrphous  oaiciie.  NaJtrocakite  indudes  pseudomorphs  of  caldte  after  eelestite  from 
Sangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

6.  Reichite  (Breith.,  B.  H.  Ztg.,  xxiv.  811)  is  a  pure  caldte  from  Alston-Moor  in  Cumberland 
white  in  color,  with  an  an^fie  of  105 **  20',  aooording  to  Brdthaupt's  measurements,  and  Q. =3*666— 
a-677. 
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B.  VcarieHe8f  crystaUiaed  as  weU  as  uncryslallizedj  baaed  on  the  presence  o/oiher  cariwiaUg,  and  of 

different  impurities, 

7.  IMomitic  eaiciie.  Contaiuing  carbonate  of  magnesia  and  lime  or  dolomite— a  fact-aaoertaio 
able  only  bj  chemical  methods,  unless  the  amount  of  magnesia  be  oc  asiderablOi  when  it  is  apparent 
in  crystals  in  the  angle  B  A  H. 

8.  FerroccUcite.    Oontaining  carbonate  of  iron,  and  turning  brown  on  exposure. 

9.  Manganocalcite,  Contmning  carbonate  of  manganese,  and  becoming  brownish-black  on 
exposure. 

10.  FlwnbocaJciie  Johnston  (Ed.  Phil  J.,  vi.  79,  1829X  white  to  yellowish  and  reddish-brown, 
and  having  iJAiJzrlOS"  61,  Breith.;  105"  6',  Dufr.;  105*,  Kenng.  G.=2*772,  v.  Hauer;  2*74« 
— 2'748,  Desd.    Contains  some  carbonate  of  lead. 

11.  Neoiype  Breith.  (Handb.,  313,  1841).  Gmyish-white,  and  occurring  in  rhombohedrons  2R\ 
RAR—lQt''  S',  Breith.  G.= 2  8 19— 2*840.  Contams  some  carbonate  of  barytea.  From  Cum- 
berland, England. 

12.  Spartaite  Breith.  (B.  H.  Ztg.,  xvil  63,  1868).  White,  grayish-white,  becoming  browiuah> 
black  on  exposure;  i?Ai?=104*^67f,  Breith.:  G.=2-808— 2*818.  Occurs  with  franklinite  and 
dncite  at  Sparta,  Sterling  Hill.  Hamburg,  N.  J.,  and  contains  some  carbonate  of  manganese.  Shep- 
ard  proposed  the  name  calcimangiie  for  the  mineral  from  Sterling  (anaL  6). 

1*8.  Stroniianocalciie  Gejiih  (Ftoo,  Ac  ScL  Philad.,  vi.  114,  1862);  in  opaque  white  crystals, 
occurring  in  globules  which  have  a  surface  consisting  of  the  terminations  of  acute  rhombohedrons, 
and  1L=3'5.  Contains  somj  strontia,  and  hence  gives  a  decided  red  flame  before  the  blow- 
pipe. 

14.  Ibniairi/ebkau  limestone  (Lassonne,  Mem.  Ac.  Paris,  1776,  Chaux  carbonatee  quartzifere  2, 
1801) ;  crystals  of  the  form  in  fig.  550c,  fi'om  Fontainebleau  and  Nemours,  France,  which  contain  a 
large  amount  of  sand,  some  50  to  68  p.  a  according  to  Delesse,  with  G.=2-58— 2*84,  the  latter 
from  one  contaiuing  67  p.  c.  of  sand. 

16.  Hislopiie  Haughton  (Phil  Mag.,  lY.  xvli.  16,  1859)  is  a  grass-green  deavable  caldte  from 
Central  Indila,  containing  about  14  p.  c.  of  a  siliceous  material  like  glauconite  (q.  v-X  to  whic2L  tbs 
color  is  owing. 

C.  Varieties  based  on  fibrous  or  lameUar  structure. 

16.  Satin  Spar;  fine  fibrous,  with  a  silky  lustre. '  Resembles  fibrous  gypsum,  which  is  also 
called  satin  spar,  but  is  mudi  harder  and  effervesces  with  adds. 

17.  Argentine  £irwan  (Min.,  i.  104,  17  »4  ;  Schieferspaih  Hofmann,  Bergm.  J.,  188,  1789;  Slata 
Spar).  A  pearly  lamellar  caldte,  the  lamellxe  more  or  less  undulating ;  color  white,  g^yish,  yel- 
lowish, or  reddish. 

18.  AphriiCj  in  its  harder  and  more  sparry  variety  {Schaumspath  Freiesleben),  is  a  foliated  white 
pearly  (»lcit6,  near  argentine ;  in  its  softer  kinds  (Schawnierde  W.,  Silvery  ChaXk  Eirwan,  Eatum 
de  Terre  H.)  it  approaches  chalk,  though  lighter,  pearly  in  lustre,  silvery-white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure. 

D.  Cfranuiar  massive  to  crypiocryslaUine ;  Limestone^  MarUe^  Chalk, 

19.  GramJa/r  limestone  (Saccharoidal  limestone,  so  named  because  like  loaf  sugar  in  fracture). 
The  texture  varies  from  quite  coarse  to  very  fine  granular,  and  the  latter  passes  by  imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  douded  and  give  a  handsome  effect  when  the  material  is  polished.  When  such 
limestones  are  fit  for  polishing?,  or  for  architectural  or  ornamental  use,  they  are  called  marbtea, 
(a)  Statuary  marble  is  pure  white,  fine  grained,  and  firm  in  texture.  The  Parian  marble  from  the 
island  of  Pares  (the  Dychnites  of  the  ancients),  Fentelican  from  the  quarries  near  Athens,  Luni 
marbles  of  the  coast  of  Tuscany,  and  the  Carrara,  of  Modeua,  Italy,  are  among  the  best  of  statu- 
ary marbles.  Architectural  marble  indudes  both  white  and  colored.  (6)  The  Cipolin  of  Italy  is 
white,  with  pale  greenish  shadings  flrom  green  talc ;  it  does  not  stand  the  weather  well,  (c)  dolls 
antico  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  whitish  spots,  {d)  The  Si^nna^  or 
Brocatello  de  Siennc^  is  yellow,  veined  or  douded  with  bluish-red.  having  sometimes  a  tinge  of  pur 

Ele.  (e)  The  Manddato  is  a  light  red  with  yellowish-white  spots.  A  red  kind  from  Tireo  in  Soot- 
ind  has  different  shades  of  red,  as  rose-red,  flesh-red,  reddish-white ;  one  from  Tennessee  is 
douded  with  brownish-  and  purplish-red.  (/)  The  Bardiglio  is  gray  with  crowded  dark  well-defined 
cloudings,  consisting  partly  of  serpentine,  from  Corsica,  {g)  ISirquoin-blue  marble,  from  the  quar- 
ries of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  color,  veined  with  white,  (h)  Verd-Antigui 
is  douded  green,  the  color,  o^ng  to  the  presence  of  serpentine  (see  p.  465),  yellowish-green  (c 
oluish-green. 

20.  Hard  compact  limestone.  Varies  from  nearly  pure  white,  through  c^yish,  drab^  bnfC 
fellowiBh,  and  reddish  shades,  to  bluish-gray,  dark  brcirish-gxay,  and  black,  and  sometimei 
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rtfiously  Teined.    The  colore  dnU,  excepting  ochre-yellow  and  ochre-red  varieties.    Many  kindi 
make  beautiful  marble  wheu  polished. 

(a)  Blacky  {b)  yellow,  (c)  red^  and  (d)  fetid  kiuds  have  been  mentioned  (pp.  676,  677). 

The  Porior  {d ,  called  sometimes  Egyptian  marble,  is  of  black  color,  handsomely  reined  with 
yellow  dolomite,  and  comes  from  Porto- Venere.  near  Spesda ;  the  rock  is  of  the  lower  Lias,  (ej 
Fanryo-di'Morte  (Death's  Robe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  Marble  of 
Languedoe  is  fine  deep  rod  or  brownish-red.  with  some  white  and  gray  due  to  fossils,  aud  is  from 
St  Beaume  in  France,  {g)  GrioUt,  from  the  DepL  of  Herault,  France,  has  a  reddish-brown  base, 
with  somewhat  regularly  arranged  spots  of  clear  red,  and  some  whitish  round  spots  due  to  gonia 
tites.  (A)  Saa-encoUn  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  gray  aud  yellow.  (t| 
Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central  New  York . 

{k)  Shell-marble  includes  kinds  consisting  largely  of  fossil  shells ;  {I)  Madreporic  marble,  thosa 
containing  corals ;  (m)  Encrinaij  those  containing  encrinal  (crinoidal)  remains,  {n)  Lumaclidle  is  a 
dark  brown  shell-marble,  with  brilliant  fire-like  or  chatoyant  internal  reflections  proceeding  from 
Ihe  BheUs,  and  from  Bleiberg  in  Garinthia ;  and  another  kind,  with  the  sheila  yellow,  comes  fh>n 
Astrachan. 

(o)  RtUn-marble  is  a  kind  of  compact  calcareous  marl,  showing,  when  polished,  pictures  of 
fortiflcatious,  temples,  etc.,  in  ruins,  due  to  infiltration  of  oxyd  of  iron :  from  Florence,  Italy. 

(p)  LiOiographic  stone  is  a  very  even-grained  compact  limestone,  usiially  of  buflf  or  drab  color; 
as  &at  of  Solenhofen. 

{q)  Breccia  marble  is  made  of  figments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  different  colors,  or  are  imbedded  in  a  base  that  contrasts 
well    The  colors  are  very  various. 

(r)  Pudding-^ione  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  calleci 
improperly  breccia  marble. 

(«)  Hydraulic  Umestone  is  an  impure  limestone.  The  French  varieties  contain  2  or  3  p.  a  of 
magnesia,  and  10  to  20  of  silica  and  alumina  (or  day).  The  varieties  in  the  United  Slates  contain 
20  to  40  p.  c.  of  magnesia,  and  12  to  30  p.  c.  of  silica  and  alumina.  A  variety  worked  extensively 
at  Bondout,  N.  Y.,  afforded  Professor  Beck  (Min.  N.  Y.,  78)  Carbonic  acid  31'20,  hme  25*50, 
magnesia  12*36,  silica  15*37,  alumina  9*13,  sesquioxydof  iron  2*25.  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Vicat  observes  that  in  the  best  French  there  are  20  to  30  p.  c.  of  clay,  and 
in  that  only  moderately  good  10  to  I'i  p.  a  Au  impure  limestone  of  France,  which  needs  no  sand 
for  making  the  cement^  it  containing  caldte  54  p.  c,  day  81,  oxyd  of  iron  1 5=100,'  is  called  plaste/t' 
esmeni  (Dufr.  Min.,  il). 

21.  toft  compact  lirrvesUme,  (a)  CfkaJk  is  white,  grayish- white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chaXk)  was  mostly  a  white  day,  true  chalk  being 
little  knowu  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

(&)  CkUcareoua  marl  (Mergelkalk  Germ,)  is  a  soft  earthy  deposit^  often  hardly  at  all  consolidated, 
with  or  without  distinct  foments  of  shells ;  it  generally  contains  much  clay,  and  graduates  into 
a  calcareous  clay. 

22.  Concretionary  massive,  (a)  Oolite  (Bogenstein  Germ.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
'wof,  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  aud  it  is  now  forming  about  the  coral  reefs  of  Florida.  (&)  Pisolite  (Erbsenstein  W.)  con- 
sists of  concretions  as  large  often  as  a  smiill  pea,  or  even  larger,  the  concretions  having  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  vidnity  of  the  Hot  Springs  at 
Carlsbad  in  Bohemia. 

23.  Deposited  from  calcareous  springs^  streams^  or  tn  caverns^  etc 

(a)  Sialaciiteii  are  the  calcareous  cylindere  or  cones  that  hang  from  the  roofs  of  limestone 
caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  these  watera  hold 
some  bicarbonate  of  lime  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  whou 
evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque ;  from  a  granular 
crystalline  structure  to  a  radiating  fibrous ;  from  a  white  oolor  and  colorless  to  yellowish-gray 
and  brown. 

(b)  Stalagmite  is  the  same  material  covering  tlie  floors  of  caverns,  it  being  made  from  the 
waters  that  drop  from  the  roofs,  or  ft-om  sources  over  the  bottom  or  sides ;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  these  are  very  irreg- 
ularlv  curTcd.  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor;  and 
polished  Bpecimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-Uko  bandings. 

Stalagmite}  is  the  Alabasirites  (alabaster-stone)  in  part  (if  not  wholly)  of  Theophrastus,  Pliny 
Lad  uiUer  ancient  writers ;  that  is,  the  stone  of  which  ointment  vases,  of  a  certaui  form  cal)e< 
atdbofiu^b.  were  made.    (See  GTFtiUX,  p.  64«).)    A  locality  near  Thebes,  now  well  known,  wof 
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largely  explored  by  the  ancienta,  and  the  material  has  often  been  henoe  called  Egjpdan  alababto* 
It  was  also  formerly  called  onyx  and  onychites;  Horace,  in  the  3d  book  of  his  Odes,  speaks  of  ai 
Mntment  vase  of  onyx.  Pliny  meutioQR  columns  of  "onyx,"  or  "alabaatritea,"  that  were  52  ft 
in  height,  and  mentions  Damatscus  as  aflbrding  a  kind  whiter  than  that  of  Thebes.  In  the  arti 
it  is  often  now  called  OrienkU  Alabaster;  and  sometimes  aUo  GibraUoT'Sione,  from  the  occurrenoE 
of  the  material  in  a  cavern  at  Gibraltar. 

(c)  Calc  sinter,  Travertine^  Calc  Tufa.  Travertine  (ConfeUo  di  Tivolt)  is  of  essentially  the  same 
origin  with  stalagmite,  but  is  distinctively  a  deposit  firom  springs  or  rivers,  especial^  where  in 
large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thickness.  It  has  a  very  cavemoas  and  irregularly  banded  structure,  owing  to  its  mode  of 
formation.  It  is  the  Lapis  Tiburiintts  of  Yitruvius,  il  &  7,  and  Pliny,  xxxvi  48,  eta  ;  the  word 
travertine  being  a  corruption  of  tiburUne.  It  includes  also,  especially  under  the  name  of  calc  iufai, 
cellular  depositions  from  the  waters  of  small  springs  or  sources,  which  o/ten  contain  fossil  leaves, 
twigs,  moss,  nuts  or  seed,  etc.  The  OtiooooUas  (Bmnwelle,  Beinbruoh)  Gesner  (p.  31,  1565),  "  qui 
ossa  fracta  intra  corpus  sumptus,"  as  was  thought  at  the  time  {osteocoUa  of  later  authors),  is,  as 
long  since  shown,  a  cellular  calc  tufa,  consisting  of  incrustings  of  fragments  of  reeds  or  oUier 
marsh  plants.    It  means  bone-glue,    InoUtey  Gallitzin,  is  aldo  cate-sinter. 

{d)  Agaric  mineral;  Rock-milk  (BerginUch,  Montmilchf  Germ.)  is  a  very  soft,  white  material, 
bieaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  in 
solution. 

(e)  Bock-^meal  {Berg-mehl  Germ.,  Farina  fossilia  Bruckm.,  eta)  is  white  and  light,  like  cotton, 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  common  near  Paris, 
especially  at  the  quarries  of  Nanterre. 

Analyses:  1,  2,  Stromeyer  (Gilb.  Ann.,  xlv.  225,  Unters.,  62);  3,  Schnabel  (Kamm.  Sd  SuppL, 
62);  4,  Ahrend  (Hauam.  Min.,  1324);  6,  Stromeyer  (L  c.);  6,  Jenzsch  (Pogg.,  xcvi.  147);  7, 
Bichter  (Bamm.  Min.  Ch.,  209);  8,  Tyler  (Am.  J.  Set,  II.  xxxix.  174);  9,  Gibbs  (Bamm.  3d 
SuppL,  62);  10,  11.  Monheim  (ib.) ;  12,  T.  a  Hunt  (this  Min.,  1864,  438) ;  13,  Johnston  (Edinb 
N.  J.  Sd.,  vi.  79^;  14,  Delesse  (Bev.  Sd  et  Ind.,  xii  118);  16,  v.  Hauer  (Ber.  Ak.  Wien,  xiL  701); 
16^  Eflsppel  (J.  pr.  Gh ,  Ivii  324): 

Ca 

66-15=100  Strom. 
66-98,  ^  0  10=100  StitMa 
65-30,  $  107  =  100-02  S. 
53-79=  100'58  Ahrend. 
66-0u=99-3«  Strom. 
48-75,  fl  0-32=98-35  J. 
47 -92 =100-30  Bichter. 
43-«6 =99-46  Tyler. 
50-76=100  Gibbs. 
60-10=100-22  Monheinv 
60-26,  Si  0-18=9967  M. 

OaC    *eCftgCl»bC 

93-90    4-64  1-69     =10013  Hunt    G.=2-715. 

7-8=100  Johnston. 
2-34=99-95  Delesse. 
7-74=100-17  Hauer.  G.=2-772. 

0-900   ^  Si  0-006,  J?e,  Ut\,  3tl  0-083,  sand  0-166. 

^  and  loss  0090= 100  KseppeL 
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43-62 
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§.  Schwarzenberg,  Schieffersp, 
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6i.  Sparta,       Spariaife 
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44-04 
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&  StirUng.  N.  J.,    "    G 
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4201 
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9.  Zinc  m.  of  Olkuck 

43-81 

0-61      

4-07 

0-85 

10.          "         Altenberg 

43-28 

6-78      

1-06 

11. 

43-06 

6-11       0-42 

0-65 

1 2.  Loc  ?,  FerrocaiciU 

13.  Wanlockhead,  PLwmJbocak.  [92 -2] 

14.  Leadhills,  **  97-ttl 

15.  "  "  92-43 

16.  Carrara  Marble  98*766 


Natrocalcite  afforded  Marchand  (J.  pr.  Ch.,  xlvi.  96)  Ca  C  94-37,  Xl,  ^e  1-16,  Oa  §  2-02,  tl  l-84» 
gangue  1-10=99*98.  Iodine  has  been  found  in  certain  fossiliferous  limestones,  as  at  Gonson,  by 
Lembert  (J.  d.  Pharm.,  IIL  xix.  240). 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  and,  if  containing  metallic  oxyds,  may 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red ;  aflei 
ignition  the  assay  reacts  alkaline ;  moistened  with  muriatic  acid  imparts  the  characteristic  iime 
color  to  the  flame.  In  borax  dissolves  with  effervescence,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  oxyds  color  the  borax  and  salt 
o!*  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to  a  clear  mass ;  on  charcoaJ 
vt  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  coal,  leaving  an  infusible  and  strongly 
luminous  residue  of  lime.  In  the  solid  mass  effervesces  when  moistened  with  muriatic  acri,  and 
fragments  dissolve  with  brisk  offervesoenoe  even  in  cold  acid. 

'^^•f Andreasberg  in  the  Hans  is  one  of  the  best  European  localities  of  crystallised  cakito 
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there  aie  other  localities  in  the  Tyrol,  Styria^  Carinthia,  Hungary,  Saxony,  Heese  Darmntadt  (at 
Auerbaoh),  Hesse  Cassel,  Norway,  France,  and  in  England  in  Det  byshire,  Oumberland,  Oomwali, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  (R)  over  6  ydd.  long  and  3  high  has  been 
observed. 

In  the  U.  States,  in  K  York,  in  St  Lawrence  and  Jefferson  Ck>s.,  especially  at  the  Bossie  load  mine ; 
orystals  highly  modiAed  (f.  660,  551),  and  often  transparent  even  when  large  ;  one  nearly  trans- 
parent! in  the  cabinet  of  Yale  Ck>llege,  weighing  165  pounds  ;  often  covered  in  part  by  crystals 
of  galenite;  at  the  Natural  Dam,  2  m.  from  Gouvemeur,  in  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gouvemeur.  and  the  Jepson  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Gouver* 
neur,  fine  geodes,  in  specular  iron ;  in  Jefferson  Ck).,  near  Oxbow,  on  the  laud  of  Mr.  Ben  con,  £h)ni 
a  decomposing  limestone,  largo  crystals  sometimes  as  clear  as  Iceland  spar ;  rose  and  purple 
Tarieties  vei'y  beautiful;  some  large  crystals  of  a  hundred  lbs.  and  upward;  4.  m.  &  of  Oxbow, 
In  Antwerp,  a  vein  of  caldte  and  lead,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Go.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  orystals  of  calcite  in  white  limestone ;  dog-tooth  spar  (f.  662a,  1'  and  also  I',  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  oelestite,  selenite,  and  anhydrite ;  in  Onondaga  Co., 
near  Oamillus,  along  the  railroad ;  good  crystals  in  Herkimer  Co.,  I  m.  S.  of  Little  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine ; 
on  the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  Co.  (H  562o) ;  at  Anthony-a 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  553a)  ;  at  Waiertowu,  Agaric 
mineral^  covering  the  sides  of  a  cave;  at  Schoharie,  flue  stalactites  in  many  caverns,  of  which 
Ball's  cave  is  the  most  famous ;  at  CamiUus  and  Schoharie  (near  the  barite  locality),  fibrosis,  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  Co.,  of  a  fine  satin  lustre.  In  Maine, 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N,  ffamp.,  at  the  iron  mines,  Fran- 
conia,  argentine.  In  Mass^  at  Williamsburg  and  Southampton,  argentiJie.  In  Conn.^  at  the  lead 
mine,  Middletown,  in  orystals  (i-2,  -^,  /,  short  or  long,  and  1",  R),  In  N.  Jersey,  at  Bergen,  fine 
crystallizations  of  yellow  calcite,  with  datolite,  eta,  m  trap  (f  552b)  ;  at  Franklin,  a  pink  variety, 
and  good  cleavage  specimens.  In  Penn,,  in  York  Co.,  Iceland  spar.  In  Virginia,  at  the  celebrated 
Wier's  cave,  stakuiUds  of  great  beauty;  also  iu  the  large  caves  of  Kenttucky.  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  often  oontaining  scales  of  native  copper. 

At  Warsaw,  Illinois,  in  great  variety  of  form,  lining  geodes  and  implanted  on  quartz  crystals ; 
at  Quincy,  IlL 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

Corals,  of  which  large  reefs  are  formed  in  tropical  regions,  consist  mainly  of  carbonate  of  lime. 
B.  Tillman,  Jr^  obtained  for  a  recent  species  of  Madrepora  (Dana^s  Report  on  Zoophytes,  and 
also  Am.  J.  ScL,  II.  i  189)  Carbonate  of  Ume  94*807,  phosphates,  fluorids,  etc.,  0'745,  organic  ma^ 
ter  4'448.  And  the  deposit  of  phosphates  and  fiuorids  lufforded  the  percentage — Si  12*5,  Ca  7*5, 
Ag  4-2,  Mg  F  26*62,  Ca  F  26*34,  lilg  1^  8*00,  M  and  Fe  14*84.    Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  either  granular  or  compact  hmestone.  These  rooki 
when  burnt  form  quicklime.* 

AIL — Calcite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limonite,  gothite,  red  iron  ore,  minium,  meerschaum,  chlo- 
rite, quartz,  chalcedony,  garnet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcasite, 
galenite,  blende,  native  copper.  The  change  to  dolomite,  as  Bischof  explains,  may  take  place 
through  bicarbonate  of  magnesia  in  solution ;  to  spathic  iron  (i'e  C)  through  sulphate  of  iron  in 
solution,  forming  8*jlphate  of  lime  and  carbonate  of  iron ;  or  by  carbonated  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution;  to  smithsonite  (ZuC)  through  sulphate  of  zinc  in  solu- 
tion; to  calamine  (2n'Si+li  £i)  probably  by  a  change  first  to  2nC  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution ;  to  malachite  through  a  solution  of  sulphate  of  copper,  which 
forms  carbonate  of  copper  and  sulphate  of  lime ;  to  gypsum  or  anhydrite  through  the  action  of 
sulphuric  acid,  which  add  is  produced  by  the  oxydatiou  of  sulphuretted  hydrogen  or  otherwise, 
thus  forming  sulphate  of  lime ;  to  quartz  by  waters  containing  alkaline  silicates,  which  afford  free 
silica ;  to  fluorite,  Umoniie,  and  other  species,  by  the  removal  of  the  Ca  0  by  waters  whkih  hold 
carbonic  acid  or  alkaline  silicates,  and  at  the  same  time  contain  the  ingredients  forming  the  replacing 
mineral.    Limonite  or  red  iron  ore  might  result  from  the  decomposition  of  pyrite  in  the  vicinity. 

Hollow  Bcalenohedrons  from  the  province  of  Arnsberg  were  found  by  Noggerath  (Verb,  nat 
Yer.  Bonn,  1863, 137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  hiyer  of  malachite. 

716.  DOIiOMim.    Pierres  calcaires  tres-peu  effervesoentes  aveoles  addes  D.  Do'omieu,  J.  df 
Phys.,  xxxix.  1,  1791.    Dolomie  Saussure,  Yoy.  Alpes,  §  1929,  1796.    Dolomito  Kirwan,  Min^ 

*  For  various  analyses  of  limestones,  see  Bammelsbeig's  Handw.  der  Min.,  and  Supplement^ 
Kenngott's  Uebers.  for  1844-1862;  the  Jahresberichtof  Berzolius,  and  its  oontmuation. 
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i  111,  1794.  Bitterhpaih,  Rhomboidalspath,  KohlcDsauerter  Kalkerde,  Bittersalserde  <vti 
anaL),  Klapr..  Schrift.  Nat  Fr.  Bert.,  v.  61,  1784,  Beitr.,  i.  300,  1796;  also  Beitr.,  iiL  297.  W 
204,  236,  y.  103,  vi.  323.  Spath  magnemen  DdametKy  Sciagr.,  L  207.  1792.  Miemit  Kz:-, 
Beitr.,  iii.  292,  lbU2  (disco v.  at  Miemo  by  D.  Thomson  in  I7bl,  and  sent  by  him  to  KL  laU- 
Magnesian  epar).  Rautenspath  pt.  Wem.,  1800.  Ludwig's  Werner,  i.  61,  154,  1SU3.  O^-zi 
carbonate  magiie8if(^re  pt,  C.  c.  aluminilere  (fr.  Sauasure's  anal),  ZT.,  Tr.,  IbOl.  Bitterkalk  7: 
Hausm.,  Handb.,  960,  1813;  Perlspath  pt,  Bauhkalk,  Kalktalkspath,  Germ.  Pearl  Spar  p 
Brown  Spar  pt.  Rhomb  Spar  pt,  Magnesian  Limestone.    Spath  porle  Fr, 

Conitea,  flintkalk,  Rdxius^  Min.,  1796.    Gonite  tkihumacher^  YerzeicLnisa,  eta,    2((,  l^^- 
Konit  Oena.    Gurhofian  KarsL^  Mag.  Nat  Fr.  BerL,  L  4^  267,  1807,  and  TabeH,  50,  l«u^. 
Tharandit  Freiedehefi,  Geogn.  Arbeit,  r.  212,  1820.    Brosait  Hvrzd,  ZS.  f  Pharm.,  24,  Ir:^ 

Ehombohedi-al.    E  A  ^=106°  15',  0  A  ^=136°  8^',  a=0-8322.     (/• 

served  planes  :  (?,  i-2,  jff,  4,  -2,  -J,  1",  1*  (hemihednii 
^  Oh  i-2=90°,  0  A  4=104°  35',  0  A  2=117°  29',  O :  5 

=154°  20',  i  A  i=135°  57',  2  A  2=79°  36'.  Ji  a  K 
varies  between  106°  10'  and  106°  20'.  An  increase: 
100°  C.  diminishes  the  angle  4'.  Cleavage  :  H  pert'e^  :. 
Faces  li  often  curved,  and  secondary  planes  usuali;. 
with  horizontal  strisB.  Twins  :  similar  to  f.  572.  jki^'c 
673.  Also  in  imitative  shapes ;  also  amorphous,  granular,  coarse  or  tiLt 
:ind  grains  often  slightly  coherent. 

H.=3*5— 4.  G.=2*8— -29,  true  dolomite.  Lustre  vitreous,  iucliiiinir  t 
pearly  in  some  varieties.  Color  white,  reddish,  or  greenish-wliite ;  al^ 
rose-red,  green,  brown,  gray,  and  black.  Subtransparent  to  traiisluceNr. 
Brittle. 

Oomp^  Var.— Normal  or  true  dolomite  has  the  formula  Ca  C  -(-  Mg  C=CSarbonato  of  liine  54 . ' 
carbonate  of  magnesia  46 '65.  Some  kinds  included  under  the  name  have  the  two  carbonates  i2 
other  pibportions ;  but  this  may  arise  from  their  being  mixtures  of  dolomite  with  calcite  or  c^ 
neaite.  Protozyd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite ;  so  alao  protoxyd  t/ 
manganese ;  and  more  rarely  oxyd  of  cobalt  or  zina 

The  varieties  are  the  following : 

(1)  CrystaUized     Pearl  spear  includes  rhombohedral  cryBtallizations  with  curved  llaoea. 

(2)  CMtcmnor  or  fibrous. 

Miemite^  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  aspaiaf» 
green  in  color. 

(8)  Granular^  or  saccharoid^  constitutes  many  of  the  kinds  of  white  statuciy  marble,  and  wh'te 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  caLri:' . 

(4)  Oompaci  massive,  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  globe  are 
here  included,  and  much  hydraulic  limestone,  noticed  under  calcite. 

(5)  Compact  porcellanous,  (Jurhofian;  snow-white  and  subtransluoent,  with  a  concfaoical  free 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  iu  lower  Austria. 

(6)  Fhrifavus;  Brown  spar,  iu  part.  Contains  carbonate  of  iron,  and  as  the  proportion  inoeaset 
it  graduates  into  ankerite  (q.  v.).  The  color  is  white  to  brown,  and  becomes  brownish  ou  expO' 
sure  through  the  oxydation  of  the  iron.  A  columnar  kind,  contaimng  10  p.  &  of  carbona:u  of 
iron,  has  been  called  BrossUe  (anal.  19);  G.=2  915.  Tkarandite,  from  Tharand,  near  Dresd^  e 
crystallized,  and  contains  4  p.  c.  of  J^e. 

(7)  Manganiferous.  Colorless  to  flesh-red.  B  Ai?=106''  23'  (anal.  20,  by  Ettling);  10^  Ih 
(anaL  21,  by  OU). 

(8)  CobalU/erous.    Colored  reddish  (anal.  23);  G.=2'921,  Gibbs. 

(9)  The  varieties  based  on  variations  in  the  proportions  of  the  carbonates  are  the  following: 
|a)  Normal  dolomite,  ratio  of  Ca  C  to  Jig  C  =  l  :  I  (uaaL  1-24);  {h)  ratio  li  :  1=3  :  2  (anal 
16-30);  (c)  ratio =2  :  1  (anaL  31-33),  includes  gurhofian  or  gurhojfite;  {d)  ratio  8  :  1  fanaL  Si' 
(e)  ratio=&  :  1  (anaL  35);  (/)  ratio  1  :  3  (anaL  36,  37),  or  conite.  The  last  (/)  may  be  dolomitk 
magnesite ;  and  the  others,  from  5  to  0,  dolomitic  calcite,  or  calcite  +  dolomite.  The  manner  ic 
which  dolomite  is  often  mixed  with  caldte,  fonning  its  veins  and  its  fossil  shells  (see  bdlow)^  ahon 
tbat  this  is  not  improbable. 
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Analyses:  Batio  1:1.  1,  Suckow  (X  pr.  OK,  yilL  408);  2,  Lavizzari  (Jahrb.  Min.  1846,  :i02, 
1846,  680) ;  3,  Abich  (G.  Beob.,  p.  iv.) ;  4,  J.  Both  (J.  pr.  Cli.,  Iviii.  82) ;  5,  Walterahauaen  (Fogg., 
xdv.  115);  6,  Hirzel  (Z&  Phann.,  1850,  24);  7,  Rammelsberg  (2d  SnppL,  25);  8,  GKibel  (Pogg., 
XX.  536);  9,  Scheerer  (Pogg.,  Ixv.  288);  10,  Laugier  (Mom.  Mus.  d'Hist.  Nat.,  xbc.  142  i;  11, 
Raniinelsberg  (Min.  Ch.,  2lJi)';  12,  Alaop  (Ann.  Lye.  N.  Y.,  viii.  1  4).  Containing  over  3  p.  c.  of 
carbanaie  of  iron.  13,  Moitzendorfif  (ib.,  213);  14,  Kiibn  (Ann.  Ch.  I'harm.,  hx.  363);  16,  i'cLe 
tier  (Ano.  Ch.  Phys.,  xiv.  192);  16,  T.  a  Hunt  (this  Min.,  1854,  442);  17,  (Irimm  (Jahrb.  U 
Reidis.,  vi.  98);  18,  Fiedler  (lb.);  19,  Roth  (J.  pr.  Ch.,  Iviii.  82);  20,  Hirzel  (L  a).  Containing 
manganese^  zinc,  or  cobaiL  21,  Ettling  (Ann.  Ch.  Pharm.,  xcix.  2«»4);  22,  Ott  (Baid.  Ber.,  ii.  4'ja); 
23,  Monheim  (Verb.  naU  Ver.  Bonn,  v.  41);  24,  W.  Gibbs  (Pogg.,  IxxL  664). 

Ratio  3  :  2,  2  :  1,  3  :  1,  6  :  1,  1  :  3.  25,  Beck  (Min.  N.  Y.,  254);  26,  Rammelflborg  (Handw^ 
i.  96);  27,  KJaproth  (Beitr.,  i.  800,  and  in.  297);  28,  Wackenroder  (Schw.  J.,  Ixv.  41);  29,  Abich 
(L  a);  80,  Kiihn  (1.  a);  81-38,  Klaproth  (Beitr.,  iv.,  v.,  vi.- ;  34^  86,  BLiihu  (L  o.)j  36.  Jolia 
(Sdhw.  J.,  V.  (TL?)  13);  37,  Hirael  p.  a): 


Batio  1  : 1. 


OaC    JkgO    ^eO    ^C 


1.  Jena,  cry«t,  tmcoL 

2.  St  Gothard,  oryat^  gyK-w, 

3.  y.  di  Sambuoo,  gran, 

4.  Monte  Somma 
6.  Binncn,  gran, 

6.  Tinz,  near  Gera 

7.  nfeld,  BauJikalk 

8.  Scheidama,    gran. 

9.  Gulbrandadal,  " 

10.  Spozzia,  " 

11.  Miemo,  Memiie 

12.  Westchester  Co.,  K  Y. 

13.  Zillerthal,  erysL 

14.  Tharand,  Tnarandik 
16.  Traversella 

16.  Roxbury,  Yt,  massive 

17.  Wermsdorf 

18.  Lettonitz 

19.  La  Yaleaciana,  Mox 

20.  TravcrsollAf  BrosiU 


66-2 

65-77 

56-57 

67-26 

65*06 

64-02 

65*62 

6501: 

66*88 

65-36 

67-91 

64-91 

6U'66 

64-76 

61-00 

63-90 

63-26 

64-21 

63-18 

52-71 


44-7 

43*59 

43*43 

42-75 
44-55 
45-28 
42-40 
42-67 
40-47 
41-30 
38-97 
43  63 
38-60 
42' 10 
44-82 
44-04 
38-84 
89*66 
84-35 
33*46 


0-79  — 

0-56  — 

1-54  — 

2-81  = 

200  = 

1-74  0-57  = 

1-28  — 

8-30  1-70= 

4.J  9 = 

4-68  = 

3-06  

6-33  , 

6-13  

10-46 

1113  2-84 


99*9  Suckow. 

99-36  Lavizzari. 

100  Abich.  . 

100  Roth.    G.=2-72. 

99*61  Walterah.    G.=2'846. 

100-09  Hirzel 

98*58  Rammelsberg. 

99-22  Gobel 

99*16  Scheerer. 

98-66  Laugier. 

99-19  Rammelsberg. 
msol  l'.SO=  100-07  Alsop. 

Iu0*26  MeitzendorfiEl 
=li»l-05  KUhn. 
=100  Pelletier.    G.=2-629. 
=  100*99  Hunt     G.=2-856. 
fi  1-01=98-43  Grimm. 
=99-89  Fiedler. 

ti  1-22,  l^e  0-22=99-43  Roth. 
=  100*14  HirzeL 


Ratio  1  :  1,  containing  manganese^  mnc,  or  oobaU. 


21.  Freiberg,  ^le^^tfi 

22.  Kapnik,  uncol 
28.  Altenberg,  zvncif. 
24.  Przibram,  cobaUif, 


63*20  4016  2*14  6*23=100*71  Ettling.     G.=2-830, 

62*46  41*16  109  5-41  =  100-12  Ott.     G.=2-89. 

64*31  48-26  0*99  0*56,  2;a  0  1-38=100*50  Monheim. 

66*77  35-70  *2-03  — ,  Co  0  7*42=2-03  Gibbs. 


26.  Lockport,  Pea/rl  spar 

26.  Kolosoruk,  crysL 

27.  Glucksbrunn,  yS6. 

28.  Liebenstein 

29.  Sorrento,  Italy 
80.  Bohemia 


Ratio  3  :  2=CaC  64*1,  &gC  35*9. 

69-00  89-60  1-60  =100  Beck. 

61-00  86-53  2*73  =100-26  Rammelsberg. 

6000  86  60  4-0O  =100  50  Klaproth. 

63-88  83*24  0*91  007=98*10  Wackenroder. 

65-21  84-70  —  =100  Abich. 

61-30  32  20  6-27  =9977  Kiihn. 


31.  Gurhof,  Ourhofian 

32.  Hall,    orysL 

33.  Taberg,  ** 


Ratio  2  :  l=Oa  0  70*4^  Mg  0  29*6. 


7o*50 

68-0 

780 


29-50 

26-5 

260 


1-0 


-=100  ElaprotiL 

-,  ^  2*0,  day  20=98-50  Elaprolh 

-,  Fe  2-26=100-25  Klaproth. 


94.  Bohemia 

86.  Kolosonik,  crysL 


77*68 
86-84 


Ratio  8  :  1  to  6 
18*77 


10-39 


8*67 
6*58 


1. 


=  100-07  Killm. 
-=101-76  Kiihik 
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Batio  1  :  3. 

OaC    figC    *oC 

86.  Meiflsner,  OmiiUe  28-0      67-4      3*5= 98*9  John. 

37.        "  "  27-53     67-97     605  =  100  56  HiiaeL 

Tlie  fdliowing  ore  analyees  of  some  ancrystalline  stratiiied  L'mestoues.     1,  Litton,  of 
liapmesian  limestone,  Galdferous  age  (Swallow's  G.  Rep.  Missouri,  1865) ;  2--5,  J.  D.  Wiiitoej 
of  Trenton,  Galeoa,  and  Niagara  limestones  (Rep.  G.  Iowa,  1858): 

CaC     MgC    *^eC 

1.  Warsaw,  Mo.,  Z.  MagjL     4701     .S8-86     — ,  Xl,  Pe  0'52,  Si  13'27=99"66  Litton. 

2.  New  Galena,       "  52-47    4213     1-78,  insoL  2  75,  Na,  K,  eta  0-87=100  Wbitnej. 
8.  CaaytonCo.,Iowa,7V«i<.X.  44*90    34-23     1-69,  insoL  18-36=9918  Whitney. 

4.         "  "  GaLL.    62-01     42-25    093,  insoL  4*43,  ]^a,  S C  0-88=100  Whitney. 

6.  Jackson  Co.,  Iowa,  Niag.  L.  5218    42-04      tr.,  insol.  ^-88,  £],  9e  0-63,  l^a^  i,  0  0-35=s^9-6S  W 

Yery  many  of  the  limestone  strata  of  the  globe  are  thus  partly  or  wholly  dolomitis,  Uioag-b 
usually  not  as  pure  as  iu  the  above  analyses.  T.  S  Hunt  says  that  dolomites  make  ap  the  chief 
part  of  the  Calciferous,  Clinton,  Trenton,  Guelph,  Niagara,  and  Onondaga  limestones  of  Canads 
(Logan's  Rep.,  1863,  456).  In  1857  (Logan's  Rep.,  1857,  200)  he  announced  that  the  Teins  and 
shells  of  some  ordinary  limestones  were  magnesian.  In  the  Portor  marble  (pi  679)  the  body  of 
the  rock  contains  only  1*0  p.  c.  of  carbonate  of  magnesia,  and  the  yeins  35*5  p.  a  A  limestone* 
from  Duds  well,  Cauuda,  contains  CaC  92*5,  MgC  1*8,.  sand  6*2;  and  the  fossils  are  of  similar 
composition ;  but  a  yellowiBh  material  enveloping  the  fossils  and  filling  veins  oonsutts  of  Ca  C 
56*60,  MgC  11-76,  FeC  3-23,  with  2n-72  insoluble =98-3 1.  This  being  a  mixture  of  dolomite 
and  QEdcite,  the  latter  was  removed  by  acetic  acid,  and  the  residue,  62  "p,  c.,  then  afforded  Ca  C 
61-75,  MgC  35-7X,  ^e  C  1252=  10«».  In  the  Trenton  limestone  of  Ottawa,  the  foewl  oorals, 
shells,  and  crustaceans  are  changed  to  whitish  dolomite;  and  a  fragment  of  an  OrtJiooons  gave 
Ca  C  60*00,  Mg  C  37  80,  i^e  C  5-^5=99*76. 

Pyr.,  etc. — B.B.  acts  like  calcite,  but  does  not  give  a  dear  mass  when  fused  with  soda  oa 
platinum  foil  Fragments  thrown  into  cold  acid  are  very  slowly  acted  upon,  while  in  powder  is 
warm  acid  the  mineral  is  readily  dissolved  with  effervescence.  The  ferriferous  dolomites  becosDe 
brown  on  exposure. 

Obs. — ^Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  in  various  regions. 
Crystalline  and  compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rocks, 
and  with  ordinary  lii^estones.  Some  of  the  prominent  localities  are  at  Salzburg,  the  Trrct, 
Schemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freiberg  in  Saxony,  the  lead  mines  at  Alston  in 
Derbyshire,  eta 

In  the  U.  States,  in  Vermont^  at  Roxbury,  large,  yellow,  transparent  crystals  of  the  rhomb-spar 
variety,  in  tala  In  Rliode  Island,  at  Smithfleld,  a  coarse  deavable  variety,  occasionally  presenting 
perfect  crystals,  with  white  talc  in  calcite.  In  N.  Jersey,  at  Hoboken,  white  hexagonal  crystals 
(f  580).  and  in  rhombohedrons.  In  N,  York,  at  Lod^port,  Niagara  Falls,  and  Rochester  with 
calcite,  celestite,  and  gypsum ;  also  at  Glenn's  Falls ;  In  Richmond  Co.,  at  the  quarantine,  cry^ 
talhzed  dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed,  St  Lawrence  Co. ;  on  Hnstis's 
farm  in  Phillips  town,  a  variety  resembling  Owrhofttef  with  a  semi-opaline  appearance  and  a  fracture 
nearly  like  poroelaui. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  magnesia; 
but  this  is  not  so,  unless  used  after  oedcination,  before  it  is  fiilly  air-slaked.  The  limo  it  aftords 
when  burnt  makes  a  more  durable  cement  than  common  limestone. 

Named  after  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rock  in  iTi^l 
— ^ita  not  effervescing  with  adds,  while  burning  like  limestone,  and  soluble  after  heating  in  acid^. 
He  observes  in  his  paper  that,  as  early  as  1786,  he  had  found  the  white  marble  of  many  of  the 
andent  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock ;  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  **  immense  quantities  of  similar  limestones  **  in  the 
Tyrol. 

Woulfe,  iu  the  PhiL  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  or  aniforito,  with 
some  analytical  determinations,  wliich  was  in  pearly  rhombohedrons,  resembling  somewhat  tliosa 
of  spathic  iron,  and  came  from  Joachimsthal.  "  In  its  natural  state  ^  it  effervesced  strongly  with 
*'  rectified  *'  muriatic  acid,  which  would  Indicate  the  presence  of  more  iron  than  he  obtained  (5  « 
6  p.  c.  of  Fe  0,  C  Oa).    It  may  have  been  ankerite. 

Alt. — Dolomite  occurs  altered  to  spothio  iron,  calamine,  steatite,  limonite,  red  iron  ore,  gothits 
pytoluBite,  and  qua^ta^  and  by  prooesses  similar  to  those  explained  under  ealdta 
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717.  ANKBRrm.  Dolomite  pt  Brown  Spar  and  Pearl  Spar  pt  Paratomeft  Calk-Haloid 
Mohs,  anmdr.,  L  636,  1822,  ii  116,  1824  Rohwand,  Wandsteiiif  Styrian  Miners.  Ankeril 
Said,  Mohs's  Min^  i  100,  1825.    Tautoklin  BreUJL,  Char.,  70,  1832,  Uib.,  20,  1880. 

Ehombohedral.  B  A  ^=106°  12',  Styria,  Mohs;  106"*  6',  Belxihausen 
(anal.  6),  Ettling.  Also  crystalline  massive,  coarse  or  fine  granular,  and 
compact. 

II.=3-5— 4.  G.=2-95— 3*1.  Lustre  vitreous  to  pearly.  Color  white, 
gray,  reddish.     Translucent  to  subtranslucent. 

Oomp.— Ca  C + (ttg,  ^e,  iSln)  C,  or  a  dolomite  in  which  the  magnesia  is  more  or  leas  completely 
replaced  by  protozyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
magnesian  carbonate  to  the  iron  and  manganesian,  the  mineral  graduates  into  true  dolomite.  The 
kinds  with  10  p.  a  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
having  G.  above  2*95,  under  ankerite. 

The  ratios  of  Ag  C  to  (^e,  libi)  C  in  the  analyses  below  are  as  follows : 


1. 

1:2 

0. 

1-7:1 

11. 

2-7  : 1 

2. 

1  :2i 

T. 

1-5:  1 

12. 

3:1 

3. 

1 :  1-1 

8. 

2:  1 

13. 

2*8:  1 

4. 

1-3  :  1 

9. 

2:  1 

14. 

3-1  :  1 

5. 

1  :  1 

10. 

21  :  1 

15. 

4:1 

Tautoelin  Breith.,  is  a  grayish-white  variety,  oontaining  about  16  p.  &  of  carbonate  of  irou,  and 
having  0.=2  961,  Ettling;  from  Beschertglilck,  near  Freiberg  in  Saxony  (anal  11). 

Anidyses  :  1,  Fridau  (Haid.  Ber ,  v.  1 ) ;  2,  Schrotter  (Baumg.  ZS.,  viil  1) ;  3,  Luboldt  (Pogg., 
di.  455) ;  4,  v.  Hauer  (Jahrb.  G.  Reicbs.,  iv.  827) ;  5,  Schmidt  (Ramm.  Min.  Gh.,  217) ;  6,  Ettling 
(Ann.  Ch.  Pharm.,  xciz.  204);  7,  Berthier  (Ann.  d.  M.,  viL  316,  U.  iii.);  8,  v.  Hauer  (L  c);  9, 
a  T.  Jackson  (Proc.  Soa  K.  H.,  Bost,  v.  246);  10,  Berthier  (I  a);  11,  Schmidt  (Ramm.  Min. 
Gh.,  217);  12,  Schnabol  (ib.);  13,  14,  Berthier  (L  c);  15,  Kiihn  (Ann.  Gh.  Pharm.,  lix.  363);  16^ 
Bchweicer  (J.  pr.  Gh.,  xxiii.  281) : 

OaC     MgC   t'eO      AnC 

insoL  0'16=98'34  Fridau. 

=100-35  Schrotter. 

=99-90  Luboldt    G.=3'0L 

=100  Hauer. 

=  101-37  Schmidt 

=  100-81  Ettling.  G.=3'008. 

99-8  Berthier. 

=100  Hauer. 

=99-70  JacksoD. 

99-1  Berthier. 

=99-33  Ettling. 

tL  0-15= 100-01  SchnabeL 

980  Berthier. 

99-4  Berthier. 

=101-73  Kiihn. 

insoL  0-76=»9-50  Schweizer. 

In  the  last  analysis  the  ratio  of  (^e,  An,  Ag)  0  to  Ca  C  is  1  to  less  than  1 ;  but  tho  specimen 
may  have  been  a  mixture. 

P5rr«,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag^ 
Qotic;  with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  effervescence  in  the  acids. 

Obs. — Occurs  with  spathic  iron  at  the  Styrian  miues,  and  at  the  locaUties  above  mentioned. 

Named  after  Prof.  Anker  of  Styria. 


CaC 

AgC 

i'eO 

AnO 

L  Admont)  Styria 

47-59 

13-73 

34-74 

2*18, 

2.  Styria 

50*11 

11*85 

35-81 

3*08= 

3.  Lobenstein 

51-61 

18*94 

27-11 

2-24= 

4.  Pinsgau 

49-40 

24*31 

26-29 

5.  Freiberg 

66-46 

18-89 

15-94 

10*09= 

6.  Belnhausen 

61*24 

27-32 

21-75 

7.  Golrath,  Styria 

511 

25*7 

20*0 

8-0= 

8.        "         " 

49-2 

30-0 

20*8 

9.  Nova  Scotia 

49-2 

30*2 

20*3       = 

10.  Gomiglion 

50*9 

290 

18-7 

0-5= 

11.  TatUociw 

49*07 

38*28 

14-89 

2-09= 

12.  ^iegen 

50-00 

8403 

18--26 

2-57, 

13.  Schnms,  Grisons 

01*6 

312 

14-8 

0-4= 

14.  Miihlen,       " 

62-8 

32*2 

14-0 

0-4= 

15.  Schneeberg 

52-64 

8«*36 

12-40 

0*34= 

16.  Tinzen,  Grisons 

46  40 

26-95 

26-40 

f 

718.  BAAONESTTE.  Eohlensaurer  Talkerde  MUekeU  dk  Lampadttis  (first  anal)  SamniL  pr.  Ch 
Abh.,  iii  241.  Reine  Talkerde,  Talcum  carbonatum,  Wem,,  Ludwig,  ii.  154,  1803.  Magnesite 
pt  BrongrL,  Min.,  I  489,  1807.    Magnesit  JTar^,  TabolL,  48,  92,  1808.    Carbonate  of  Magnesia 
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Magu^sie  carbonat^e  Fr.  KoblenBanrer  Talk,  Talkspath,  Otirm,  Baadisserite  DfSam^A, 
Min.,  ii.  1812.  Giobertite  BmdL,  Tr.,  410,  1824.  Breunnerite  Haid,  Moha's  Mln.  til,  I  AW 
1825.    Walmstedtite  Loofah^  Handb.,  297,  1826.    Brown  Spar  pt 

Rhombohedral.  ^  A  ^=107°  29',  C?  A  ^=136°  56';  fl=0-80i)5 
Cleavage :  rhombohedral,  perfect.  Also  massive ;  granular  to  very  com 
pact. 

H.=3-6— 4-5.  G.=3— 3-08,  ciyst. ;  2-8,  earthy ;  3—3-2,  when  ferriferous. 
Lustre  vitreous ;  fibrous  varieties  sometimes  silky.  Color  white,  yellowisl' 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidal. 

Var.— 1.  Ordinary,  (a)  Orystalliaed.  In  distinct  rhombohedral  crystals;  i?A  i?=107*  28', 
tr.  Snanim,  Breith.;  107^  16',  fr.  Tragossthal  (anal  4),  Foetterle.  (b)  Lamdkir;  deayable.  {c] 
Ccmipacij  fine,  granular ;  {d)  Compact,  and  like  imglazed  porcelain  in  fracture,  (e)  Earthy ;  being 
mixed  with  hydrated  sUicate  of  magnesia  or  sepioUte  (meerschaum) ;  including  the  Baudusseritef 
from  Baudissero,  near  Turin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongue 
Even  the  purer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate. 

2.  Ferriferous,  BreuneriUi;  containing  several  p.  c.  of  protoxyd  of  iron;  Gr.=3— Ji"2;  white, 
yellowish,  brownish,  rarely  black  and  bituminous ;  often  becoming  brown  on  exposure,  and  lience 
called  Brown  Spar.  RAR'm  mineral  fr.  Salzburg (auaL  16)  lO?*"  82\  Duft-. ;  fr.  Pfitseh  (anal  21) 
107'  2>V,  Mitscherlich ;  fr.  Tyrol  (anal  19)  lO?"  25',  Brooke,  107"  26^'  Breith.  The  name 
Breuneriie  was  originally  given  by  Uaidinger  (ader  BC.  Brenner)  to  the  variety  analyzed  by 
Htromeyer  containing  6  to  10  p.  a  of  protoxyd  of  iron  (or  8  to  1 7  p.  c.  of  carbonate) ;  and  Walm' 
aiediUe  to  an  included  kind  from  the  Harz,  analyzed  by  Walmstedt  (anal  18),  differing  only  in 
containing  a  little  more  protoxyd  of  manganese  than  usual  (2  p.  c), 

Comp. — Carbonate  of  maguosia,  Mg  0= Carbonic  acid  52 '4;  magnesia  47 '6 =100;  but  prot- 
oxyd of  iron  often  replacing  some  magnesia.  Tlie  ferriferous  part  may  be  present  as  mesitmt 
mixed  with  true  magnesite. 

Analyses:  1,  2,  Morchand  &  Scheerer  (J.  pr.  Ch.,  L  395);  3,  Miinster  (Pogg.,  Ixv.  292) ;  4,  T. 
Hauer  (Jahrb.  G.  Beichs,  1855,  68);  5,  Sommer  (Jahrb.  Min.  1866,  456);  6,'Lampadius  (La); 
7,  8,  Stromeyer  (Kastn.  Arch.,  iv.  432,  Unt.);  9,  Rammelsberg  (Handw.,  397);  10,  Marchand  A 
Scheerer  (L  a);  11,  Cornwall  (Ann.  Lye.  N.  Y.,  viiL  123);  12,  18,  "W.  Beck  (Verb.  Min.  St.  Pel., 
1862,  89): 


A.  Orystaliized. 


1.  SnBrum,yv. 

2.  .»* 
3. 


II 


II 


c 

61-45 
61-57 
5079 


0*79 
1-41 
2-26 


&n 


4.  Tragossthal,  w, 

5.  Salzburg 


52-24        0-43 
49  67  Pe  8-62 


0-28 


Mg 

47-29 
47  02 
45-36 

47-26 
44-53 


Ca       fl 


0-65 


0-47=100  Scheerer;  G.=3-0n 

"=100  Scheerer. 
0-26,  3fcl  1-12=99-79  Munster; 

G.=8'06« 

=99-92  Hauer;  G.=3'083. 

,  insoL  0-68=99*33  Sommer 


6.  HnibschUtz 

7.  Salem,  India 

8.  Frankenstein 

9.  " 
10.           " 


61-0 

51-83 

60-22 

52-10 

52-34 


B.  Compact 


0-21 


11.  Hoboken,  N.  J.,  uihik    50-00        0*56 

12.  Orenberg,  "(|)  5 1-80        0-41 
18.  L.  Urgun,  Bussio,  "  ($)  52-90        004 


47  0 
47-89 

48  36 
47-90 
47-66 
46-71 
46-13 
45-25 


0-28 


tr. 

1-20 
1-16 


1 '6=99*6  Lampadiiu. 

=100  Strom. 

1-39=100-18  Strom. 

=100  Bamm. 

=  100  Scheerer. 


0  30,  Si  0-23=97-80  ComwalL 
0-63,  §i  0-12=100*29  Beck. 
0-60,  Si  0-20=100*04  Beck. 


0.  Ferriferoua  Magnesile ;  Breuneriie,  WaXmaledHte. 

14,  T.  Hauor  (Jahrb.  G.  Beichs.,  ill  164, 1852) ;  15,  Btromeyer  (Schw.  J.,  M);  16,  Dnfr^oy  (Min. 
X);  17,  Stromeyer  (1  c.);  18,  Wahnstedt  (Schw.  J.,  xxxv  398,  1822);  19,  Brooke  (Ann.  PhiL,  II 
V.  38-i);  20,  Stromeyer  (I  a);  21,  Magnus  (Pogg.,  z.  145);  22,  Stromeyei  (L  c);  28,  Joy  (Bamxa 
othSuppl.,  161): 
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14.  Seromerinflp.  wJUte 

16.  Hall,  bkuJc 
IK.  Salzburg,        ** 

17.  St  Gk>thard,  yeUow 

18.  Hans 

19.  Tyrol,  yto,  eryst 

20.  Zillerthal,  yw, 

21.  Potschthal,  rbdn, 

22.  Fassa,  yw.'bn. 

23.  Zillerth.,  cryst. 


0 

50-46 
60-92 
60-60 
6o*82 
49-22 
6007 
49-92 
60'07 
60-16 
49-17 


3-19 
600 
6*20 
6*64 
6-22 
8-16 
8-A8 
9-63 
10-53 
16-09 


An       ftg  Oa        ^ 

42-49  2-18  ,  0  1-29=99-60  Hauer. 

1-61     42-71  ^,  0  0-11  =  100-25  Strom 

4310  ^,  Cttmfct=98-90Duf. 

41-80  =99-22  Strom. 

40-15  0-51,  C  1-62,  Si o-:^0=lOOWalm. 

40-98  =99-21  Brooke. 

0-42    40-88  =99-30  Strom. 

0-73    39-48  =99-96  Magnua. 

0-48    34-47 =100-64  Strom. 

81-60  1-97     1-17=100  Joy. 


Batio  of  liCg C  to  ^e  C  in  the  preceding  analyses: 


14. 

25:  1 

18. 

9:1 

21. 

7:1 

15. 

12  :1 

19. 

9:1 

22. 

6:  1 

16. 

12  :  1 

20. 

8:1 

23. 

4:  1 

17. 

11  :1 

T.  S.  Hunt  (Logan^s  Rep.,  1S63,  467,  611)  found  the  magnesite  rock  of  Oanada  to  contain  8  te 
10^  p.  c.  of  carbonate  of  iron,  with  8  to  40  p.  c.  of  insoluble  matters,  mostly  mixed  qnartft 
That  of  Sutton  afforded  MgC  83-35,  Pe C  9-02.  mixed  silica  803=100-40. 

The  wliite  portions  of  the  yerd-antique  of  ^xbury,  Mass.,  are  magnesite  with  about  4  pu  a  of 
oarbonate  of  iron,  as  shown  by  Jackson,  Hayes,  and  Hunt. 

In  the  baudisserite,  Berthier  found  C 41-80,  Mg  3900,  meerschaum  19-20=100  (Ann.  d.  M« 
1822,  H16).  A  variety  of  the  same  was  early  analyzed  by  Giobert  (J.  d  AI.,  xx.  291,  401,  1803), 
and  another,  from  Castollamonte,  by  Guyton  (Ann.  d.  Ch.,  xlviL  85,  1803). 

A  magnesite  from  Sasbach.  EAiserptutil,  contains  hydronaagnesite.  P.  Moyer  found  (Ann.  Gh. 
Pharm.,  cxy.  129),  after  separating  the  impurities,  C  45-27.  iig  47*69,  Ca  2*47,  ti  4*57,  oquiyalent  to 
MgC  82-88,  OaC  4-41,   Mg  8-14,  tl 4-57. 

P3rr.,  etc. — ^B.B  reFembles  calcite  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
l^  cold  acids ;  in  powder  is  readily  dissolved  with  effervescence  In  warm  muriatic  acid. 

Obs.— Found  in  talcose  schist,  serpentine,  and  other  magnesian  rocks ;  as  veins  in  serpentine, 
or  mixed  with  it  so  as  to  form  a  variety  of  verd-antique  marble  {magnesitie  ophioUie  of  Hunt}; 
also,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  from  Orgueil  (Descl.). 

Occurs  at  Hrubschiitz  in  Moravia,  where  it  was  first  discovered  by  Mitchell ;  at  Eraubat  and 
Tragossthal,  Styria ;  at  Frankenstein  in  Silesia ;  Snarum,  Norway ;  Baudissero  and  Gastellamonte 
in  Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
fibrous  masses,  traversing  white  limestone ;  at  Lynnfield,  Cavendish,  and  Roxbury,  Mass.,  mixed 
with  or  voining  serpentine;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
Goshen,  Chester  Co. ;  near  Texas,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
in  Canton  Upata,  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  the  fracture,  as 
observed  by  N.  S.  Manross :  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos..  California. 

Dclameth^rie,  in  his  Theorie  de  la  Terre,  ii.  93,  1795,  uses  the  name  magnesite  for  the  carbonate 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
niart,  in  his  Mineralogy,  ii.  489,  1807,  applies  the  name  to  a  group,  including  (I)  the  carbonate 
called  MitcfteWa  magnesitt,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brong^iart  and  Delameih^rie  gave  the  first  place  to  the  carbonate,  the  name 
magnesite  would  rightly  fall  to  it  in  case  of  tho  division  of  the  group.  Karsten,  in  his  Tabellen, 
1808,  recogniz«ed  this  division  of  the  species,  and  formally  gave  to  the  carbonate  the  name  mag' 
nesite.  The  German  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  alL  But 
in  France,  Beudant,  in  1824,  gave  the  name  gioberiite  to  the  carbonate^  leaving  magnesite  for  the 
silicate,  and  most  of  the  French  mineralogists  have  followed  Beudant  Giobert  analyzed  only  the 
siliceous  variety  from  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
Lampadius,  somewhat  earlier,  fh>m  specimens  brought  by  Mitchell  from  Moravia. 


719.  MSSITITfi.     Mesitmspath  pt  BnitK,  Pogg.,  xL  170, 1827.    Mesitin  BreWi,,  Pogg.,  Ixx 

148,  1847. 

Khombohedral.     H  A  ^=107®  14'.     Cleavage  rhombohedral,  perfect. 
H.=4—  4*5.     G.=3'33— 3*36.    Lustre  vitreous,  or  a  little  pearly.     Color 
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yellowish-white,  yellowish-gray,  yellowish-brown.     Streak  nearly  white,  oi 
colorless.     Transparent  to  subtranslucent. 

Oomp. — 2  lilg  O  +  te  O=0arbonftte  of  magnesia  59'2,  carbonate  of  iron  48*0=  1 00.    Analjaee 
1,  Gibbs  (Fogg.,  Izxi.  666);  2,  Fritzscbe  (Fogg.,  Ixz.  U6);  3,  Patera  (Raid.  Ber.,  ii.  296): 

1.  Travcrsella  4676    24-18    28'12     l-80=99-36  FritERche.    G.=3-86. 

2.  "  4606    26-61     27*12     0-22=100  Gibbe. 

8.  Werfen,  ytoJu-^n.     45  84    27*87     26*76     =97*97  Patera.         G.=3*88. 

Pyr.,  etCtf— B.6.  bladcene  and  becomes  magneda  But  sllghtlj  acted  upon  in  mass  bj  oolt) 
aoids ;  readily  dissolyed  with  efferyescenoe  when  in  powder  bj  hot  muriatic  add. 

Oba. — ^From  Trayersella,  Piedmont;  Werfen,  with  lazulite.* 

Kamed  from  ittvirm^  a  go-bdween^  it  being  intermediate  between  magnesite  and  siderite.  The 
species  as  first  described  included  pistomesite. 

720.  PISTOMB8ITE.    Mesitin  pt  Breiih.,  Fogg.,  xL  170,  1827.    Fistomesit  BreiOLt  Pog|^ 

Izx.  146,  1847. 

Rhombohedral.  i?  A  5=107°  18'.  Cleavage  rhombohedral.  CoanBe 
granular. 

H.=3-5-4:.     G.=3-412-3-417,  Thumberg,  Breith.;   3427,  Ettling. 
Lustre  vitreous,  or  somewhat  pearly.     Color  ySlowish-white  to  yellowish 
gray.     Streak  uncolored. 

Oomp. — figC  +  ]^eC=Oarbonate  of  mag^iesia  42,  carbonate  of  iron  58=100.  AnaljBes:  1, 
Stromeyer  (Breith.,  Fogg.,  zl  170);  2,  Fritzsche  (Fogg.,  Izz.  146);  3,  Kttling  (Ann.  Ch.  Fhann.* 
xdz.  204) : 

C         te       iig      (h 

1.  Trayersella  44-09    36*68    20  84    — =99*96  Stromejer. 

2.  Thumberg,  Piatom,    43*62    33*92    21-72    — =99*26  Fritzsche.    G.=3'41. 

3.  "  **         44*67     38*15     22*29    =100*01  Ettling.       G.=3*427. 

Pyr.,  etc«— Closely  resembling  mesttite.' 

Obs. — Occurs  at  Thumberg,  near  Flachau  in  Salzburg;  also  at  Trayersella  in  Piedmont 
Named  by  Breithaupt  firom  mfrr6s  and  fitaiTtis^  after  he  had  already  used  MesHinc  (q.  v.),  and 
because  pistomesite  is  nearer  the  middle  between  chalybite  and  magnesite  than  mesitine. 

721.  SIDERITB.  ?  Vena  ferri  Jecoris  colore  optima,  Chrm,  Stahelreich  Eisen,  Gtvner^  Foss.,  90, 
1565.  Spatformig  Jemmalm,  Ifinera  ferri  alba  spethiformis,  Wall.,  256,  1747.  Jam  med 
Ealkjord  forenadt,  GenrL  Stablstein,  Onmat^  29,  1758.  Fermm  cum  magnesio  et  terra  caIcB« 
rea  addo  aereo  mineralisatum  Bergrrk^  Opusc.,  U.  184^  1780.  Spathiger  Eisen,  Spatheisenstciiif 
(krm,  Fer  spathique  de  Liale^  iii.  281,  1783.  Calcareous  or  Sparry  Iron  Ore  Kirwan,  Spathic 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Carbonate  of  Iron.  Fer  carbonat^  Mine 
d'aoier,  Fr.  Kohlensaures  Eisen,  Eisenkalk,  Oerm,  Eisenspath  ffauarn,,  Handb.,  951,  952, 
1818.  Spherosiderit  Saturn^  lb.,  1070,  1818,  1847,  1853.  Siderose  BewL,  Ii  346,  1832. 
Jnnck^rite  Bufr.,  Ann.  Gh.  Phys.,  Irl  198, 1834.  Siderit  IFaid^  Handb.,  499,  1845.  Chalybit 
Glock,,  Syn,  241,  1847. 

Oligonspath  Breiih.,  Handb.,  ii.  235,  1841=01igon*.t  Hausm.,  Handb.,  1362,  1847.  Thomail 
Meyer,  Jahrb.  Min.  1845,  200.  Siderodot  BreUh^  Haid.  Ber.,  i  6,  1847.  Sideroplesit  Bniiky 
B.  H.  Ztg.,  xvil  54,  1858.    Thoneisenstein=Clay  Iron  Ore  pt 

Rhombohedral.  RhR=\OV,  6>A^=136^  37';  flj=0-81715.  Ob- 
Berved  planes :  rhombohedral,  1,  4,  -6,  -2,  -^ ;  scalenohedral,  1" ;  pyram- 
idal, ^-2 ;  prismatic,  /,  i-2 ;  and  basal,  0.  The  faces  often  curved,  ai 
below. 
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O  A  2=lir  63'  i  A  ^=136"  34'  4  A  4=66*  IS' 

O  A  |-a=132  30  1 A  ^=133  23  i-3  A  1*=155  45 

Cleavage:  rliombohedral,  perfect.  Twina:  plane  of  composition -J.  Also 
in  botryoidal  an.'  glubalar  forms,  snbfibrous  within,  occasionally  silk; 
fibrous.  Often  cleavable  massive,  with  cleavage  planes  undulating. 
Coarso  or  fine  granular. 


H.=3'5— 4-5.    G.=3-7— 3-9.    Lustre  vitreons,  more  or  less  pearly. 
Streak  white.     Color  ashtray,  yellowish-gray,  greenish-gray,  also  brown 
and   brownish-red,   rarely  green ;   and  sometimes  white,     Translucent- 
sub translucent.     Fracture  uneven.     Brittle. 

Oomp.,  V«r, — Carbooate  of  Itoe,  te  C=CM'bcinio  udd  il-V,  protoiyd  of  iron  Si'l,  But  port 
of  the  protozTd  ofiros  (f'a)  usual]  j  replarad  bj  manKDceM,  and  ofteD  by  magaeaia  or  lime. 

The  pnncipBl  TBrietieB  are  the  following: 

(1)  (Winary.  (a)  Oyjtatfwerf.  (ft)  QincrdioBary=Sptii!roaid/Tite;  io  globular  ooncreljons, 
either  toUd  or  conceutric  icaly,  with  usually  a  Sbrous  structure,  (r)  Oranular  la  compact  ma»- 
not.  (d)  OoHtit,  like  oolitic  limestone  in  structure.  '(6|  EarOiy,  or  stony,  impure  bota  mlztnre 
with  claT  or  sand,  constiCating  a  large  part  of  the  cla;  iron-stone  of  the  Coal  formation  and  other 
■tratifled  deposits;  H.=3to7,the  Isst  from  the  silica  present;  0.=:3-l)— 3'8,  or  mostlj  3-Ifr— 

s-ss. 

<2)  Tbrongb  differences  in  the  bsset  replacing  part  of  the  iron,  there  are  the  following  kinda: 

A.  Containing  little  or  qo  mangaaete  (Mn),  magneaia  {'diz'h  or  lime  |Ca).    0.== 

B,  Containing  B  to  12  p.  coffin,  with  little  Mg  or  Oa-7  Fe  C  +  Mn  C  to  ife  C  +  fin  0. 
0.  Containing  n  to  18  p  o.  of  Mn  =  2J  f^eC  +  MnC. 

D.  ContainiDg25p.c.  of  Mn  =  lif"eC  +  Mn  C;  the  o/iyiHMpar  of  Breitliaupt,  or  lrfi^£mti(^  hav- 
ing R  '\B=1QV  4';  Q.=3'714 — 3-743;  color  jellowinh  to  between  flesh- and  iron-rod;  Streak 
T^owlsh-white ;  remarkably  phosphorescent  when  heat«d.         _  * 

K  CoaCaining  little  nianganese  and  much  magnesia,  -1  Pe  O+Ag  C 

F.  Ditto,  2reC-t-MgC,  the  ridertjpten'/d,  Breith.,  from  P6W,  liaving  7?  A  .B=10T  6',  Breltll.; 
6.=S'6I3— S'660.  Also  fVom  other  localities.  Von  Zepharovich  obtained  lh>m  a  desTkg* 
rliombohedron  fnan  Salzburg  (anal  i\)  Jl ^  Rr=]ffj°  &'  Ifl',  BndO.=3'699. 

6.  Oontaining  2Q  p.  c;  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  giesD; 
fhxi)  Aitenberg;  formula  8  feC-f  2  Hn  C  +  BCaC. 

B,  I.  Other  miscellaneous  kinds. 

The  ndmdel  of  Breithaiipt  is  s  calciferons  spathic  iron  Itom  Badstadt  iu  Salsburg,  having  O. 
=3-41. 

Analyses:  Divimoa  A.  1,  Z,  Karston  [Karst  Archiv.,  ix.  220);  3,  Thomson  (Uin.  I  446);  4, 
StromeyorlUnlers.);  5,  Bisohof  (lUmrnelsb.  Min.  Chemie,  322);  6,  Berthier  (Ann.  d.  M.,  viiL  8BT); 
7,  Qlaason  (Ann.  Ch.  Pharm..  Ixii.  89).  B.  8-11,  Karaten  (Lc);  12,  Stromeyer  (L  o.);  13,  8cbi» 
bel  (Bamm.  Min.  Ch.,  223).  C.  14,  Schnabel  (Bamm.  3d  SuppL,  1 13).  D.  IS,  Uagnns  (Pogg.,  x 
I4B}.  Z.  16,  EhuGQ  iBamm.  Mln.  Ch.,  224).  F.  IT,  FHtcsche  (B.  H.  Ztg.,  xrtL  M);  IB-SQ 
Berthier  (Ann.  d.  M.,  viiL  887);  21,  Sonimer  (Jahrb.  Uio.  186fl,  466).  Q,  22,  HoDbeim  [J.  pr 
Ch.,  zlix.  SIB).  H.  33,  PeiacheI(BaiDin.  1st  EuppL,  ISSj;  34,  Sander  (Bamm.  Ifin.  CIl,  311]l  I 
35  T.  a.  Clmntira  rAm  J.  ScL,  sxir.  170): 
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▲.^1.  Babkovsky,  black 

2.  Enberg,  Styria 

3.  Durham,  Engl. 

4.  Hanau,  SphSrosid. 
6.  L.  Laach,      " 

6.  Pierre  Roiisse,  ladre 

7.  Bieber,  white 

B.— 8.  Hackenburgi  whiit 
9.  Siegen,  \fvi)h. 

10.  "         " 

11.  ICiiBen,  whUe 

12.  Stolberg 

13.  Stahlberg 


C  l^e  ftn  ttg     Ca 

36*61  57*91  1*61      tr,  0-69,  gangue  0*60=97'22  Eantea 

88-86  66-64  2*80  1-77  0-92=:t»9-4s*  Karsten. 

36-90  64-67  1'16  318,  fl  2-68=97  "48  Thomson. 

38-04  69-63  189 0-2«i=«9-9l  Stromeyer. 

3816  60-00  1-84=100  Bischof. 

88'0  63-8  1-7  3-7  10=98-2  Berthier. 

38-41  68^6  4-20  2*26  112,  gangiie  0-48=10001  Glasaoc 


38-64 
38-90 
38-86 
89-19 
88*22 
88-60 


50-41 
60-72 
47-20 
47-96 
48-20 
47  16 


7-61 
7-64 
8-34 
0-60 
7-07 
10-61 


2*86 
1*48 
3-78 
3*12 
1*84 
8*23 


— ^  gaugue  0*32=99-28  Kanten. 
0*40,       ''      0*48=99-62  Karsteo. 
0  68,       "      0  96=99  72  Karsten 
— =99-77  Karsteu. 
0-67,  ti  0-26=96  24  Stromeyer. 
0-60=100  SdmabeL 


01^14.  Siegen,  £^^09ui  38*22    43-69  17-87    0*24    0*08=100  SchnabeL 


D.— 16.  EhTOXifViedersdorf, 0/t^.  38-36     8681  26-31 


.=100*47  Kagnus. 


B.— 16.  Mitterberg,  Tyrol  39*61    61-16    1*62    7*72     =100  Khuen.    a=3-786. 


F.— 17.  Pohl,  Voigtiand  (1)41*98  46*06  12-16 

18.  AUevard,  Isere  41-8  42-« 16-4' 

19.  Autuu  4«r4  46-2  0-6     12*2 

20.  Vizellc,  isdre  42*6  43-6  I'O     12*8 


.=99-16  PritMche.    G.=8*ei6 
-=100  Berthier. 
=98-4  Berthier. 
•=100  Berthier. 


21.  Salzburg 


G.— 22.  Altenberg 

EL— ••iJ'.  Neudorf 

*j4.  Erzberg,  Styria 

I.— 25.  Plymouth,  Vt 


40-31     48  86     2*57  10-46    0*40,  Fe  4-07  =  101*76  Sommer. 


le^eC 
64-04 

79-34 
7987 


AnO 
16*66 

9-69 
0*16 


ftgO 


7-60 
10-86 


74*28        6*56        16*40 
*  9'T8  gaagaa  ninoTed. 


CaO 

20-12,  §1 1-10  Mouheim. 

6-43=101*06  PeischeL 
11*91=100*82  Sander. 

— ^  9e  0-30,  inaoL  1*40=98-84  C 


Schnabel  has  analysed  many  ores  from  different  mines  in  Siegen,  referable  to  division  B  (sM 
L  c). 

I^.,  etc. — In  the  closed  tube  decrepitates,  evoWes  carbonic  ozyd  and  carbonic  add,  bUdkeni 
and  becomes  magnetia  B.B.  blackens  and  fuses  at  4  6.  With  the  fluxes  reacts  for  iron,  and  with 
soda  and  nitre  on  platinum  foil  generally  g^ves  a  manganese  reaction.  Only  slowly  acted  npoo 
by  cold  add,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  acid.  Exposure  to  the  atmo- 
sphere darkens  its  color,  rendering  it  often  of  a  blackish-brown  or  brownish-red  color. 

Obs. — Siderite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  day  slate,  and  as  day  iron 
stoQC^in  connection  with  the  Goal  formation  and  many  other  stratified  deposits.  It  is  often  assod- 
ated  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  accompanies  tin 
It  is  also  found  accompanying  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc  In  New 
York,  according  to  Beck,  it  is  almost  always  associated  with  specular  iron.  Occasionally  it  is  to 
be  met  with  in  trap  rocks  as  apJieroxiderite! 

In  the  region  in  and  about  Styria  andOariuthia  this  ore  forms  extensive  tracts  in  gneiss,  whieb 
extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  into  Salzburg.  At 
Harzgerode  in  the  Harz,  it  occurs  in  fine  crystals  in  gray-wadce ;  also  in  Cornwall  Alston-Moor 
and  Devonshire. 

The  Sphenmderite  occurs  in  greenstone  at  Hanau,  Steinheim,  and  Dransberg,  and  many  other 
places.  Clay  iron-stone,  which  is  a  siliceous  or  aigillaoeous  carbonate  of  iron,  oconrs  in  coal  beds 
near  Glasgow ;  also  at  Mouiilar,  Magcscote,  etc.,  in  France,  etc. 

In  the  United  States,  in  Vermont^  at  Plymouth.  In  Mass.,  at  Sterling.  In  Chnn.,  at  Roxbury, 
an  extensive  vein  in  quartz,  traversing  gneiss ;  at  Monroe,  Lane*s  mine,  in  small  quantities.  In 
K  York,  at  the  Sterling  ore  bed  in  Antwerp,  Jefferson  Co.,  in  rhombohedral  crystals ;  at  the  Bos- 
iiie  iron  mineu,  St.  Lawrence  Co  In  K  Carolina^  at  Fentress  and  Harlem  mines.  The  argilla 
oeous  carbonate,  in  nodules  and  beds  (day  iron-stone),  is  abundant  in  the  coal  regions  of  Peon. 
Ohio,  and  many  parts  of  the  country.  In  a  day-bed  under  the  Tertiary  along  the  west  side  (^ 
(Ibesapeake  Bay  for  60  m. 
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Named  Spherosiderite  by  Hausmann  in  1818,  from  the  concretionary  yarietj,  and  retained  by 
him  for  the  whole.  Haidmger  reduced  the  name  to  Siderii/B^  the  prefix  sphtro  being  applicable 
only  to  an  unimportant  yariety.  Beudant's  name  Sideroae  has  an  unallowable  termination. 
ChaiybUef  Glocker,  sho^d  yield  to  Haidinger's  earlier  name  siderite,  as  recognized  by  y.  Kobell 
and  Kenngottk 

Alt. — Spathic  iron  becomes  brown  or  brownish-black  on  exposure,  owing  to  a  peroxydation 
of  the  iron  and  its  passing  to  UmoMte  (Fe*^*) ;  and  by  a  subsequent  loss  of  water,  it  may 
pass  to  red  iron  ore  or  specular  irtm  (Fe),  or  to  magneUte  (to  Fe),  the  last  at  tiroes  a  result  of 
deoxydation  of  9e  by  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
of  alkaline  silicates,  to  quariK, 

722.  RHODOOEOIOSITB.  Magnesium  addo  a£reo  mineralisatum  Ber^nk,  Sciagr.,  1782  (with- 
out descr.  or  loc).  Bother  Braunsteinerz  [=Bed  Manganese  Ore],  Bothspath,  Magnesium 
ochraceum  rubrum,  Oxide  de  mangan^  couleur  de  rose,  pU,  of  later  part  of  ISih  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Buprecht  in  1782,  and  Bergmann^s  anliouncement 
being  doubted).  Luftsaures  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt  Zens,  Min.,  ii  1794 
(with  mention  of  druses  of  small  crystals  in  "  Bhomben,"  others  in  "Pyramiden,V  but  with  cit 
of  Bnprecht's  anal.).  Manganese  oxyd6  carbonate  (after  Bergm.)  K^  TabL  oomp..  Ill,  1809. 
Dichter  Bothstein  pt^  HausTtu^  Uandb.,  302,  1818.  Bhodochrosit,  ?  Kohlensaures  Magnesium 
0]^dul  (fr.  Lampadius's  anaL  of  a  Kapnik  sp'n,  in  his  Pr.  Oh.  Abh.,  iil  289, 1800),  Hanum., 
ib.,  1081,  1813.  Carbonate  of  Manganese.  Manganspath  Wem.  Dialogite  Jasche^  Qermar, 
Sohw.  J.,  xxvL  119=:Bmttrige  Bothmanganerz  Jaache^  EL  Min.  Schrift,  4,  1817.  Diallogite 
(wrong  Orthogr.).  Bosenspath,  Himbeerspath,  Breiik.^  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1882). 

Ehombohedral.  R^Ii  =  lQ&'  51',  O  A  5  =  136°  31^';  a=0-8211. 
Observed  planes :  0 ;  rliombohedrons,  -ff,  -J,  -2 ;  scalenohedrons,  1",  J" ; 
prism,  i-2.  Cleavage  :  R^  perfect.  Also  globular  and  botrjoidal,  having 
a  columnar  structure,  sometimes  indistinct.  Also  granular  massive ;  occa- 
sionally impalpable ;  incrnsting. 

H.=3-5~4-5.  G.=3-4-3-7;  3-692,  Kapnik.  Lustre  vitreous  inclin- 
ing  to  pearly.  Color  shades  of  rose-red;  yellowish-gray,  fawn-colored, 
dark  rea,  brown.  Streak  white.  Translucent — subtranslucent.  Fracture 
uneven.     Brittle. 

Oomp. — An  C=Carbonic  add  38*6,  protoxyd  of  manganese  61*4 ;  but  part  of  the  An  nsnallj 
replaced  by  lime  (Ca),  and  often,  also,  bj  magnesia  (ftgX  or  iron  (^e) ;  and  sometimes  bj  cobalt 
(CoX  when  the  color  is  of  a  deeper  red,  and  G. =3*6608,  Bergemann  (anaL  11).  Analyses:  1, 
aruner  (Ann.  d.  M.,  III.  xyUL  61);  2,  Berthier  (Ann.  d.  IL,  yi  695);  8-5,  Stromeyer  (G.  Ana. 
Gott,  1081,  1848);  6,  Kersten  (J.  pr.  Oh.,  xxxviL  163);  7,  8,  R  Kane  (PhiL  Mag^  Jan.,  1848) 
9,  HUdebrand  (Verh.  nat  Nassau,  xiy.  434);  10,  Bimbacher  (Ann.  (JtL  Phann.,  xctUI  l44);  11, 
Bergemann  (Verb,  nat  Ver.  Bonn,  111,  1867): 

AgC 

0-8,  Sin  0-1 =99*7  Gruner. 
1-6=100  Berthier. 
7-26,  ti  0"05=99-84  Stromeyer. 
3-80,  fl  0-44=99*70  Stromeyer. 
ii*43,  fi  0*31 =99-96  Stromeyer. 
4-28,  d  0-83=99*44  SLersten.    G.=8-55S. 
— ,  day  0*33,  org.  matters  k  loss  10*11  Eanei 
— ,  day  0*37,  org.  matters  &  loss  6-22  Kane. 
4-28=100  HUdebrand. 
— =99-79  Birubacher. 
1-09,  Co  3*71,  Si  1-86=99*11  Bergemann. 

Pyr.,  eto.~B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  Int  is  inAisible 
^ith  salt  of  phosphorus  and  borax  in  O.F.  gives  an  amethystine-colored  bead,  it   B.F.  becomes 


IbC 

*eC 

CaC 

1. 

971 

0-7 

1*0 

2.  Freiberg 

89-2 

7-8 

8-9 

«.        " 

73-70 

576 

1308 

4  Kapnik 

89*91 

6-05 

6.  Nagyag 

86-64 

10-68 

6.  Yoigtsberg 

81-42 

3*10 

10*31 

7.  Ireland 

74-55 

15-01 

«f. 

8. 

79-94 

1104 

2*43 

9.  Obemdsen,  cryft 

89*55 

0  99 

5-18 

10.         " 

91-31 

806 

5*71 

11.  Kheinbreltbach 

90-88 

207 
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ook>rleB8.  With  soda  on  ^atinum  foil  a  UuiBh-green  manganate.  Dissolyes  with  efferveflcenoi 
in  wann  muriatic  acid.  On  ezposore  to  the  air  changes  to  brown,  and  some  bright  roo^red 
▼arieties  become  paler. 

Obfl. — Occurs  oommonlj  in  veins  along  with  ores  of  silTcr,  lead,  and  copper,  and  with,  other 
ores  of  manganese. 

Found  at  Scbemnits  and  Kapnik  in  Hungaxy;  Nagyag  in  Transylyania;  near  Elbingerode  in 
the  Harz;  at  Freiberg  in  Saxonj ;  at  Glendree  in  the  Oountj  of  Glare,  Ireland,  where  it  forms  a 
layer  2  in.  thick  below  a  bog,  and  has  a  jellowiah-graj  color  (anaL  7,  8);  botryoidal  at  Harts 
hill  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington,  Conn.,  on  the  land 
of  Joel  Gamp ;  in  New  Jersey,  with  franklinite  at  Mine  Hill,  Franklin  Furnace.  AbundaDt  at  the 
silver  mines  of  Austin,  Nevada ;  at  Placentia  Bay  Newfoundland,  in  slates,  fawn-oolored  and 
brown,  containing  84*6  Mn  C,  with  14'4  silica. 

Named  rhodockrosite  ftrom  ^oy,  a  nus,  and  xpc^K,  color;  and  didlogiUf  from  StaXoyH,  dout4.  The 
latter  name  is  attributed  to  Jasche  by  Germar  (1.  c.). 

Alt. — Quartz  pseudomorphs  occur  near  Klein-Yoigtsberg. 

723.  SBAITUSOM ITJU.  Galamine  pt  Oalmei  pt  Zmcum  acido  aero  mineralisatum  Ber^nL, 
Soiagr.,  144,  1782,  Opuso.,  il  209,  1780  (fh>m  his  own  anal.).  Zinkspath,  Kohlengalmei,  Oerm, 
Oarbonate  of  Zinc  Smithsonite  Beud.,  Tr.,  il  864, 1832.  Zinkspath,  Eapnit  (or  Capnit),  Breiik^ 
Handb.,  241,  236,  1841.  Herrerite  Dd  Rio  \b  Smithsonite  F.  A.  GerUh^  Proc.  Ac  Sci  PhDad., 
viL  282.    Diy-bone  Jftners. 

Ehombohedral.  H  A  ^=107°  40'  O  A  ^=137°  3' ;  <^=0-8062.  Ob- 
nerved  planes :  0 ;  rhombohedrons,  J?,  4,  -J")  ""^j  ~J>  "^  J  Bcalenohedron 
r ;  prism  i-2.  jt  A  ^=137°  7',  2  A  2=80°  33',  }  A  J=68°  14',  5  A  5=64^ 
17',  0  A  4=155^  2'.  a  generally  curved  and  rough.  Cleavage :  JR  per- 
fect. Also  reniform,  botryoid^l,  or  stalactitic,  and  in  crystalSne  incrus- 
tations ;  also  granular,  and  sometimes  impalpable,  occasionally  earthy  and 
triable. 

H.=5.  G.=4— 4-45;  4*45,  Levy;  4*42,  Haidinger.  Lustre  vitreous, 
inclining  to  pearly.  Streak  white.  Color  white,  otten  grayish,  greenish, 
brownisn-white,  sometimes  green  and  brown.  Subtransparent — ^translucent. 
Fracture  uneven — ^imperfectly  conchoidal.     Brittle. 

Oomp.,  Var. — 2n  0=Garbonic  acid  36*2,  ozyd  of  zinc  64*8=100 :  bnt  part  of  the  protoxyd 
of  zinc  often  replaced  by  Uiat  of  iron  or  manganese,  and  by  traces  of  lime,  magnesia ;  sometimes 
by  oxyd  of  cadmium  (anaL  9). 

Vimedea, — (1)  Ordinary,  (a)  Oryatallized;  (b)  botryoidcU  and  stahdUiCf  common;  {c)gramilar 
to  compaei  massive;  (d)  earikyj  impure,  in  nodular  and  cavemous  masses,  varying  fW>m  grayish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  surfhoes  in  the 
cavities ;  "  dry-bone  "  of  American  miners. 

Vab.  depending  on  Composition,  (1)  Containmg  less  than  5  p.  e.  of  any  other  carbonate,  and 
without  copper;  anaL  1-10. 

(2)  Ferriferow  (Zinkeisenspath),  containing  over  20  p.  a  of  carbonate  of  iron;  eopnife  Breith., 
having  i?  A  i?=  107"  7',  Breith,;  anal.  11-20. 

(8)  Mangardjerofvay  containing  over  5  p.  a  of  carbonate  of  manganese;  G.=8*95— 4'2;  anaL 
21-24. 

(4)  Cktpriferoits^  ffarerOe  of  Pel  Rio^  apple-green,  with  rhombohedral  deavage;  anaL  25.  There 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson's  J.,  vL  76);  S,  Heidingsfeld  (Bamm.  5th  SuppL);  4, 
Schmidt  (J.  pr.  Gh.,  li.  257);  5,  Elderhorst  (G.  Rep.  Arkansas,  158,  1858);  6,  7,  H.  Bisse  (Yerh 
nat.  Ver.  Bonn,  86,  1865);  8,  v.  Kobell  (J.  pr.  Gh.,  xxviiL  480);  9,  Long  (Jahrb.  Min.  1858,  289), 
10,  Marigny  (Ann,  d.  M.,  V.  xL  672);  11-15,  Monheim  (Bamm.  8d  SuppL,  181,  J.  pr.  COl,  zlix 
382);  16-20,  H.  Bisse  (L  a);  21,  Karsten  (Syst  d.  MetalL,  iv.  425);  22-24,  Monhei'o  (L  \);  25 
Qenth  (Am.  J.  ScL,  II.  rx.  119) : 

*e      ^b 

=100  Smithson.    a.=;4-8S9 

—  — =100  Smithson. 


C 

Zn 

A  ^1.  Somersetshire 

35*2 
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2.  Derbyshire 

34-8 

65-2 
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0 

d.  Alteuuerg  86-13 

4  Horesnet^  Belgium    33-78 
6.  Karion  Oo^  Ark.     [81*45] 


6.  Altenberg,  to,  orysL 
1.         "       bnh,    •• 

8.  Nertsdiinfik 

9.  Wieslooh,  yuih, 

10.  Algiers 

B. — 11.  Altenbergt  pn. 

12.  " 

13.  " 
14. 
16. 
1ft. 
17. 
18. 
19. 
20. 


ti 


ti 

M 
II 
M 


ywJk 


2qC 

98-24 
97-92 
96-00 
8997 

90-10 

60-36 
65-89 
68-62 
71-08 
40-43 
88-72 
84-92 
78-»2 
77-31 
67-89 


64-56 
6806 
66-97 

062 
2-26 
203 
0-67 


*e  ^b 

—  0*16,  Si  0'16=:100  Heidiagafeld. 

0-34  ',  Si  1-58,  ]ft  1-28=100-04  Schmidc 

<r.  — t  Oa  1-07,  quartz  1-61=100  Elderhorst 


015    0-23 
0-10     

0-32 


32-21 
36-46 
35-41 
23-98 
53-24 
l()-30 
13*46 
15-66 
15-43 
29-88 


4-02 
8-47 
3-24 
2-58 
2-18 
ir. 
0-43 
6*23 
116 
1-30 


1-74 
0-14 


0-10 
0-37 

tr. 
4-04 

ir. 


CaC 

0-20,  inaoL  0*07=99-41  Risne. 
^.=100  28  Bisae. 
— ,  l»bO  1 12=:99-15  KobelL 
2-43,  Oa  C  3-36,  Zn  ^  1*94,  Zo  S  0*47, 

sand  0-45  Long 
2-30,  Pb  0  0-44^  ^s  8-30,  Fe  1*50,  sand 

0-30=99-68  Marigny 
1-90,  calamine  2-49=101-11  M.  a=4-15 
2-27,  calamine  0*41  =98  60  M.    G.=4-04 
3*67,  calamine  0*48=  101*82  Monheim. 
2-54= 100-18  Monheim. 
6*09=100-94  Monheim. 
1-02,  insoL  0-18=100-32  BiSse 
1-08,  insoL  ^r.= 100*21  Risse. 
1-20,  insol  ^.=100-41  Bisse. 
1*66,  InsoL  1*07=100-67  Bisse. 
1-17,  insol  lr.=100-24  Bisse. 


a— 21.  Nertiohinsk 

22.  Herrenberg,  gn. 

23.  "  pale  gn. 

24.  Altenberg,  ywK'io. 


8914  10-71     — =99*86  Karsten. 

86*78  2*24  7*62  4*44  0*96,  Sl0'09,  ^«r.=101-15ll   a.=4*08 

74-42  3-20  14-98  3-88  1*68,  k  0*20,  fi  0'56=98'92  M.  a.=8-98 

84-92  1-58  6-80  2*84  1-58,  calamine  1*85=99-57  M.    a.=4-20 


D.— 26.  Albarradon,  Mez.        93-74 


1-50    0*29    1*48,  CuC  3-42=100*43  Gentb 


But  a  part  of  the  24  analyses  of  Altenberg  smithsonite  by  H.  Bisse  are  given  above.  He 
writes  the  formula  n2n  C+m(^e,  Mn,  Mg,  Ca)  C.  The  ratio  of  the  1st  to  the  2d  member  in  anal. 
16  (above)  is  7  :  1 ;  in  17,  5  :  1 ;  in  19,  3  :  1 ;  in  -20,  2  :  1. 

Pyt.,  etc. — In  the  closed  tube  loses  carbonic  add,  and,  if  pure,  is  yellow  while  hot  and  color- 
less on  cooling.  B.B.  infusible ;  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a  green 
color  on  cooling.  With  soda  on  charcoal  gives  zinc  vapors,  and  coats  the  coal  yellow  while  hot, 
becoming  white  on  cooling;  this  coating,  moistened  with  cobalt  solution,  gives  a  green  color 
after  heating  in  O.F.  Gadmiferous  varieties,  when  treated  with  soda,  give  at  first  a  deep  yellow 
or  brown  coating  before  the  zino  coating  appears.  With  the  fluxes  some  varieties  react  for  iron, 
copper,  and  manganese.    Soluble  in  muriatic  acid  with  effervescence. 

Obs.— Smithsonite  is  found  both  in  veins  and  beds,  especially  in  company  with  galenlte  and 
blende ;  also  with  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
associated  with  calamine,  and  sometimes  with  limonite.  It  is  often  produced  by  the  action  of 
sulphate  of  zinc  upon  carbonate  of  lime  or  magnesia. 

Found  at  Nertschinsk  \n  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognatzka  in  Hungary;  Bleiberg  and  Baibel  in  Garinthia; 
Wieslooh  in  Baden,  in  Triassic  limestODe;  Moresnet  in  Belgium;  Altenberg,  near  Aiz  la  Chapelle 
(Aachen),  in  concentric  botryoidal  groups.  In  the  province  of  Santander,  Spain,  between  the 
Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Yiesgo,  the  mountains 
being  only  four  leagues  ft^m  the  coast ;  the  smithsonite  here  occurs  in  mountain  hmestone ;  in 
other  places  it  is  found  in  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre- 
quently in  scalenohedrons  as  a  pseudoraorph  after  caloite.  At  Oiguenza,  5  mUes  E.  of  Santan- 
der, the  lode  varies  in  width  from  1  to  2  meters  to  1  inch;  the  mineral  is  drusy,  cavernous; 
blende  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occurs  like  chalce- 
dony, in  reniform  and  botryoidal  masses ;  it  sometimes  contains  galena  and  cerussite.  In  Eng- 
land, at  Boughten  GUI,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewhere ;  in 
Bsotland,  at  Leadhills ;  in  Ireland,  at  I)onega1. 

In  the  U.  States,  in  Oonn.j  at  Brookfield  in  very  small  quantities.  In  If.  Jersey^  at  Mine  HiU, 
near  the  Franklin  fUmaoe,  only  pnlverulent  from  decomposition  of  zincite.  In  Pentk,  at  Lancas- 
ter abundant,  and  often  in  fine  druses  of  crystals,  also  sometimes  pseud&morphous  after  dolot 
mite ;  at  the  Perkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scaleuohedronsi 
also  an  earthy  variety  abundant  as  au  ore.  In  Wisamsinf  at  Mineral  Point,  Shullsburg,  etc. 
oonstituimg  pseudomorphs  after  blende  and  calcite.    In  Minneaoia^  at  Swing's  diggings,  N.W.  of 
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Pubuque,  etc.    In  ifSsftniri  and  ArkanacUf  along  with  the  lead  ores  in  Lower  Silurian  1  mc 
itone. 

Alt. — Smithsonite  dhangea  through  the  action  of  alkaline  silicates  to  calamine  (2n*  Si+i  6) , 
jr  becomes  incrasted  with  silica  and  forms  quartz  pseudomorphs.  It  is  also  sometiroes  replaced 
b7  limonite  or  gothite.    The  concretionarj  variety  from  Spain  has  a  nucleus  of  calamine. 

724.  ARAQONim.  Spoth  calcaire  crist  en  prismes  hexagones  dont  les  deux  bouts  sont  strii'^i 
da  centre  i  ladroonference,  id.  dont  les  deux  bouts  sont  lisses  (&.  Spain),  J)avU€ki  CSat  Oab^  iL  5i\ 
62,  1767.  Arragonischer  Apatit  W&m.^  Bergm.  J.,  I  95, 1788 ;  Kkqar^  ib.,  L  299,  Orell'a  Ann^ 
L  887,  1788  (making  it  carbonate  of  lime).  Arragonischer  Ealkspath  Warn.,  Bergm.  J^  iL  74^ 
1790  (after  Klapr.  anaL).  Arragon  Spar  (var.  of  Gale  Spar)  Kirufon,  Min.,  L  87,  1794.  Arra- 
gonlt  Wem^  Estner's  Min.,  ii.  1089,  1796.  Excentrischer  Kalkstein  Karsten,  TabelL,  34,  74, 
1800.  Arragonite  (first  made  distinct  from  Gale  Spar  through  crjat)  ^ouy,  Tr.,  tl  1801,  and 
Broch.  Min.,  L  576, 1800.  Iglit  (fr.  Iglo,  Transylvania)  Esmark^  Bergm.  J.,  iii  99, 1798 ;  Igloit 
Kadelatehi  Zen&  Erbseustein  pt,  Faserkalk  pt,  SchaUenkalk  pt.,  Sprudelstein,  GentL  Gbim- 
borazite  R  D,  Clarke,  Ana.  PhiL,  IL  il  57,  147,  1821.  Tamovizit  BreOlu,  Handb.,  252,  1841 ; 
TamoTidt  ffaid^  Handb.,  1845.  Mossottite  Luca^  Oimento,  viL  453,  1858.  Oserskit  Breiih^ 
B.  H.  Ztg.,  xvii.  54,  1858. 

Stalactites  Flos  Ferri,  Marmoreus  nunnlosus,  LinuL,  Sjst,  183, 1768.  Stalagmites  ooralloidei 
Wall,  IL  888,  1778.  Goralloidal  Aragonite.  Chaux  carbonate  coralloides  K,  Tr.,  ii  1801. 
Bisenbluthe  pt  Wem, 

Orthorhombic.  /A  7=116°  10',  0  A  M=130°  50';  a:h:  (j=1-1571  : 
1  : 1'6055.  Observed  planes :  O;  vertical,  /,  i-X,  i-l ;  domes,  i-ij  1-i,  |h[, 
2-i,  34,  5-i,  64,  94 ;  1-t ;  octahedral,  1,  6,  9,  1-S,  2-2,  6-|. 


0  A  14=130°  50V 
O  A  1=126  15 
0  A  1-2=137-15 

588 


0  A  2-2: 
<?Ai4: 
0A14: 


:118°  25' 

160  11 
144  13 


24A24,  top,=69°30' 

14  A  14,  top,=108  26 

/Aa=121  55 


584 


685 


I? 


U 


ii 


5841 


y/ 


Crystals  usually  having  0  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age: / imperlect;'t4 distinct ;  14 imperfect.  Twins:  composition-face/. 
(1)  Consisting  of  two  individuals  /  (a)  the  two  parts  with  the  planes  f4 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic angles  116°  10'  (=/ A  I)  and  121^  55'  r=/Ai-i)  with  the  reentering 
angle,  and  also  the  opposite  salient,  116^  10  ;  (J)  i4  undeveloped  on  one 
side,  and  the  form  consequently  a  six-sided  prism,  f.  585^  and  a  section  in 
f.  588a,  and  having  three  angles  of  116°  10'  (namely,  /A  /,  /'  A  /',  and 
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U  A  aO^  twoof  121^  65'  (/A  i-J).  and  one  of  127*'  40'  (/A  /') ;  the  simple 
form  of  f.  585  is  shown  in  f.  583 ;  (c)  similar  to  f.  584,  but  penetration 
twins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
f.  586,  a  transverse  section  of  which  is  shown  in  f.  587  (it  may  also  be 
regarded  as  consisting  of  4  individaals,  arranged  as  represented  by  the  4 
nucleal  rhombs  at  the  centre  of  f.  587,  but  two  by  intersectioil  may  produce 
the  same  result).     (2)  Consisting  of  more  than  two  individuals  /  (a)  com 

687 


588F 


• 

bined  about  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
f.  588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relations 
of  the  constituent  parts ;  by  extension  of  the  combined  crystals  the  form 
may  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion ;  also  consisting  of  more  than  three  individuals,  588o ;  (J)  combined 
about  the  obtuse  angle,  as  in  f.  588d,  which,  by  the  extension  of  the 
parts,  may  become  a  hexagonal  prism  with  or  without  reentering  angles ; 
also  in  f.  588k,  in  which  the  three  individuals  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
parts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
very  unequally  developed  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  otner)  and  also  of  very  unequal  dimensions.  Figures 
588b  to  E  are  views  of  base  of  prism,  showing  the  usual  strise  parallel  to 
the  shorter  diagonal ;  angle  m=r=116°  10',  n=  127''  40',  «=168^  30'.  (3) 
Twinning  often  many  times  repeated  in  the  same  crystal,  producing  suc- 
cessive reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
itmcture  illustrated  in  f,  688f  ;  ofl»n  so  delicate  as  to^produce  by  the  suc- 
cession a  tine  striation  of  the  faces  of  a  prism  or  of  a  eleavage  plane. 

Also  globular,  reniform,  and  coralloidal  shapes ;  sometimes  columnar, 
composed  of  straight  or  divergent  fibres ;  dso  stalactitic ;  incrusting. 

H.=3-5-4.  Q.=2'931,  Haidinger;  2*927,  Biot;  2-945-2-947,  small 
crystals,  and  others  when  pulverized,  Beudant;  2*932,  fr.  Kammsdorf 
8chmid.     Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  of 
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fracture.     Color  white ;  ako  gray,  yellow,  green,  and  violet ;  streak  imctil- 
ored.     Transparent — translucent.     Fractui'e  subconchoidal.    Brittle. 


Var< — 1.  Ordinary,  (a)  GryBtallixed  In  simple  or  compound  ciyBtals,  the  latter  raudi  the  mosA 
common ;  often  in  radiating  groups  of  acicnlar  caystala.  (b)  Golumnar ;  a  fine  fibrouB  Tariet; 
with  silky  lustre  is  called  Satin  spar,    (c)  Massive. 

2.  Scaly  massive;  snow-white  (Sc?uumkalk) :  G.= 2*984;  from  Wiederstadt,  a  pseadomorpb 
rtfter  gypsum. 

8.  StaiactiUc  or  stalagmitic  (either  compact  or  fibrous  in  structure);  as  with  caldte;  Spruddr 
stein  is  stalactitic  from  Carlsbad. 

4.  CoraUoidal;  in  groupings  of  delicate  interlacing  and  coalesdng  stems,  of  a  snow-white  color, 
and  looking  a  UtUe  l&e  coraL 

6.  IbmavicUe;  a  kind  containing  carbonate  of  lead,  from  Tamowitsin  Slesia;  it  has  /A/s 
116*  13',  and  0  A  1-1=144"  16',  Websky. 

MossotHle  is  a  light  green,  columnar,  radiated  yariety,  from  the  Lias  cf  Gerfalco,  in  Tuscany, 
containing  nearly  7  p.  a  of  carbonate  of  strontian  and  a  trace  of  copper;  G.=:2*884.  OsarskOe  is 
only  columnar  aragonite  from  Nertschinsk,  Silesia ;  G.=2*854— 2  855. 

Slender  crystals  from  Grosa-Kammsdor^  near  Saalfeld,  owe  their  tapering  form  to  ttxe  planes 
9-1,  6,  and  9  (Schmid,  Pogg.,  czxvi.  147).    Figs.  583,  586,  588  are  from  Naumann. 

Oomp.— Ca  C,  like  calcite,= Carbonic  acid  44,  lime  56=100.  Analyses:  1-4,  Stromeyer  (De 
Arag.;  also  Schw.  J.,  xiil  862,  490,  Gilb.  Ann.,  xliiL  xlv.  zlviL  xlix.  IL  liv.  IziiL) ;  5,  6,  Nendtwich 
(VersammL  ung.  Naturf.  Nousohl,  1 846) ;  7,  Bottger  <Pogg.,  xlyiL  497) ;  8,  Stieren  (Arch.  Phaniu 
IL  bdL  81);  9,  Winkler  (B.  H.  Ztg.,  zxiv.  819): 


1.  Brisgan 

2.  Nertschinsk 

3.  Eschwege 

4.  Aussig 

6.  Herrengrund 

6.  BetEbanya 

7.  Tamowitzite 

8.  Papenberg 

9.  Alston-Moor 


CaO 

97  0963 

97*9834 

96*1841 

98*00 

98*62 

99-81 

95-940 

«7-89 

97-35 


&rC 

2-4609 

1*0983 

2-2:t90 

1*0145 

0*99 

0*06 


^bO 


H 

0*4102 
0-2578 
0-3077 
0*2139 


Fe»a* 


.=99*9674  Stromeyer. 
-=99*3345  Stromeyer. 


3*859 


2-22  — 


0-2207=98*9515  Stromeyer. 

01449=99*8733  Stromeyer. 

017    Fe  0*11  =99-89  Nendtwich. 
0-33  OuC  0"19=99*89  Nendtwich. 

0-157        =99*956  Bottger. 

=tL  0-39=  100  Stieren. 

,  Mg  C  2-49,  Ca  F  <r.=99*84  W. 


Delesse  finds  in  the  aragonite  of  Herrengrund,  near  NeuFohl.  Hungary,  no  strontia,  and  0*13 
p.  a  of  water.  A  Thurnberg  variety  afforded  £.  Riegel  (Jahrb.  pr.  Pharm.,  zxiii  348),  2*2  p.  a 
of  carbonate  of  stroutian.  A  fibrous  yariety  from  Dufton  in  Cumberland  afibrded  4*25  p.  a  of 
MnO. 

Kersten  detected  2*19  p.  &  of  carbonate  of  lead  in  one  specimen.  The  Spntdelstein  of  Carisbad 
contains  069  p.  c.  of  fluorid  of  calcium  and  0*27  of  arsenia  Jenzsch  reports  most  aragonites as 
containing  fluorine,  and  finds  in  one  of  unknown  locality  CaF  3*:d7,  Ca'P  1*24  p.  a ;  G. =2*830. 

Luca  gives  for  the  MossoiUte  CL  c)  C  41-43,  Ca  50-08,  Sr4  69,  Cu 0*95,  Fe 082, F  <r.,  fi  1*36^^ 
99-83.    Plattner  found  only  carbonate  of  lime  in  the  oserskite. 

Aragonite  and  calcite  were  the  first  case  of  dimorphism  observed.  Kirwan  suggested  in  1794 
that  the  prismatic  form  was  due  to  the  presence  of  strontia,  which  Stromeyer  disproved  fai  1813. 

Pyr.,  etc. — ^B.B.  whitens  and  fails  to  pieces,  and  fiometimes,  when  containing  strontia,  imparts 
a  more  intensely  red  color  to  the  flame  than  lime ;  otherwise  reacts  like  calcite. 

Obs.— The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  ooralloidal  formsi,  and  is  denominated .;lo»-/ern,  ^^ flower  ofiron^\  basalt,  and  traprodi ; 
occasionally  it  occurs  in  lavas.  It  is  often  bssociated  with  copper  and  iron  pyrites,  galenite,  aod 
malachite.  It  is  forming  at  an  old  mine  in  Monte  Vasa,  Italy,  at  a  temperature  below  the  boiliag 
point  of  water.  It  constitutes  the  pearly  layer  of  shells.  Minute  pointed  crystals  occur  in  drusy 
cavities  in  the  sinter  of  the  thermal  springs  of  Baden. 

First  discovered  in  Aragon,  Spain  (whence  its  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  and  Valencia,  near  Mig^nilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  fermginoas 
clay.  Since  found  at  Bilin  in  Bohemia,  in  a  vein  traversing  basalt  hi  fine  prisms ;  at  Breisgau  in 
Baden ;  at  Baumgarten  and  Tamowitz  in  Silesia ;  at  Leogang  iu  Salzburg,  Austria ;  in  Waltsch, 
Bohemia,  and  many  other  places.  The  flos-ferri  variety  is  found  iu  great  perfection  in  the  Sty* 
rian  mines,  coat.ing  cavities  and  even  caves  of  considerable  extent,  and  associated  with  spathic 
Iron.  At  Dufton,  a  silky,  fibrous  variety,  called  satin  spar^  occurs  traversing  shale  in  thin  veins. 
{2:eii6rally  associated  with  pyrite.  In  Buckinghamshire,  Devonshire,  etc.,  it  occurs  in  stalactitir 
forms  iii  caverns,  and  of  snowy  whiteness  at  Leadhills  in  Lanarjcshire. 
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AragOD'te  in  fibrous  tsnia.t  and  other  (bmu  oamra  \n  Krpentine  at  Hobolcen,  K.  J.  (IthM 
beeuialled  nu^eBiM).  Coralloidal  nnigoolte  oooura  sparingljat  Lockport,N.y.,  costing  gypamii 
iu  geodes:  st  EdenTiUe,  N.  Y.,  lining  cnviUee  or  orsenopTTite  and  cube  ore;  at  the  E^rish  ora 
bed,  BoBsie,  S.  T. ;  at  HaddA^^  Oonn.,  in  thin  aeama  between  laTera  of  goeiaa ;  at  New  Qardeii. 
in  Oheater  Oo^  Penn. ;  at  Wood's  Mine,  lancaster  Oo.,  Penn. ;  M  Warsaw,  HI,  lining  geodes ;  oi 
the  north  boundary  of  the  l^eelc  aatioa,  16  m.  ttora  the  crossing  ot  the  Arkauaas,  In  hexagonal 
gtyntala  nearlf  ^  in.  through. 

Alt — Acagonile  niaj  undergo  similai  ohanges  wiUi  caldCe.  it  also  passes  to  caldte,  tbrougb 
panunoipbiaiD.  FMQdomorifa  of  copper  after  aragonite  are  repoited  from  BoliTia,  and  olsa 
nrom  Oorocoro,  Peru. 


736.  MAHaANOOArOITB. 


Manganocaloit  £reiOi, 
BraunspUh  Wem. 


'.,  liis.  4SS,  1B16.    Faariger 


In  rhombic  priBma  like  aragonite,  and  closely  related  to  that  speciee. 
Cleavage  lateral,  also  brachydiagonal.     Itadiateo  fibrous  or  colnmaar. 

H.=4— 5.  G.=3-037.  Lptre  vitreous.  Flesh-red  to  dull  reddish- 
white.     Streak  colorless.     Translucent. 

Oomp.— 2  An  C+(Oa,ttg)C,  witha  little  of  the  manganese  replaced  bj  Iron;  or  of  the  generd 
tomnlR  &  G.  Analysea:  1,  Rammelsberg (Pogg.,  IzviiL  611};  2,  Miaaondakis  (Jahrb.  MIn.  IBiB, 
«U): 

1.  tin  a  67-18        Pa  C  3-23        Hg  0  9-97        Ca  G  18-81^99-18  Eamm. 

2.  77*98  B'31  18-71  =  10()iauoudakla. 


rooium  Uajer  (Jahrb.  Win.  ig4S,  300).  A  oarbooate  of  Iron,  ooourring  In  pjmoldal  orjfr 
taUixBtiODS  wbidi  are  said  to  be  orthorboinbic ;  also  maasive.  Q.=8-10.  Lustre  peor^.  An 
analysis  by  Meyer  afforded  C  38-89,  f"e  63-7!,  Mn  0'«6,  lig  0*3,  Oa  1-63,  Si  4-25,  Si  6-M=llM, 
ITroia  Sleis-Baoh,  io  Siebengebirge.    Named  after  Prof.  Thomi  of  Wiesbaden. 

Jwickeriu  of  OuTranof  was  described  as  having  the  same  characters,  but  proved  to  be  (ml]' 
common  apathia  iron ;  and  the  same  Me  maj  befidi  tbomait& 

730.  WTTHBRITB.  Terra  ponderoea  aoraU  WWming,  TrL  Bergm.  Sdagr.,  29,  1783,  PhD. 
Tmm.,  288,  nu.  Witherit  Wen^  Be^jm.  J.,  1790,  ii.  226.  Aerated  Barytes  Woo,  Mem. 
Manchester  Sac,  iu.  S9B,  1790.  Barolite  Kinoan,  ICn.,  L  131,  1791.  Koblansaurer  BaiTl 
Otrm,    fiarjte  oarbooat^  .fV. 


Orthorhombic.     /a /=118''  30',  (?Al-i=128''  45';  a  :  J  :  fl=l-2 


1 :  1-6808.    Observed  planes,  /,  i,  i,  1,  f  2.     Oh  1  =  124"  35*',  /A  l=a 
146°  241',  /A2=160''  58*', /a  J=155'  18*',  7a  1=125°  57f,  lh\^ 
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109**  55f ,  1  A  1,  mac.,  =:  130°  13',  brach.,  89°  57',  baa.,  110°  49'.  Twins  : 
all  tlie  annexed  figures,  composition  parallel  to  /;  reentering  angles  some- 
times observed.  Cleavage:  /distinct;  also  in  globular,  tuberose,  and 
botryoidal  forms;  structure  either  columnar  or  granular;  also  amor- 
phous. 

H.=3— 3*75.  G.=4:"29— 4*35,  Lustre  vitreous,  inclining  to  resinous, 
on  surfaces  of  fracture.  Color  white,  often  yellowish,  or  grayish.  Streak 
white.     Subtransparent — translucent.     Fracture  uneven.     Brittle. 

Oomp. — BaC=Carbonic  acid  22*3,  baryta  77*7=100.  Analyses  of  the  Anglezarke  mineral: 
Elaprolh  (Beitr.,  L  260,  iL  84)  obtained  C  22,  Ba  78;  Withering  (1.  c.),  C  21-4,  Ba  78*6. 

Thomson's  Sulp?iaUhcarbonaUt  of  Baryta  (Bee.  Gen.  Scl,  i.  875,  1835,  and  Min.,  i.  lOG)  is  wither- 
ite  incnisted  by  barite,  as  shown  by  Heddle  (PhiL  Mag.,  IV.  ziii.  637),  who  analyzed  specimcna 
ft^m  Hexham  in  Northumberland,  and  Du^n  Fells  in  Westmoreland. 

P3rr.,  etc.— B  B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  green ;  alter  fusion  reacts 
alkaline.  B.B.  on  charcoal  with  soda  Aises  easily,  and  is  absorbed  by  the  coal.  Soluble  in  dilute 
muriatic  acid ;  this  solution,  even  when  very  much  dilutbd,  gives  with  sulphuric  acid  a  white 
precipitate  which  is  insoluble  in  adds. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  associated  with  galenite,  in  veins  traversing  the 
coal  formation ;  at  Fallowfield  near  Hexham  in  Northumberland,  in  splendid  crystals,  sometimes 
transparent,  and  occasionally  6  in.  long ;  at  Anglezarke  iu  Lancashire,  a  fibrous  variety ;  at  Arken- 
dale  in  Yorkshire ;  near  St  Asaph  in  Flintshire ;  Tamowits  in  Silesia ;  Szlana,  Hungary  :  Lm>- 
gangin  Sabsburg;  Peggau  in  Styria;  Zm^ff  in  the  Altai;  some  places  in  Sicily;  the  mine  of 
Arqueros,  near  Uoquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington,  Ky.,  with  barite. 

Witherite  is  extensively  mined  at  Fallowfield,  and  is  used  in  chemical  works  In  the  manufac- 
ture of  plate-glass,  and  in  France  in  making:  beet-sugar. 

Alt. — Witherite  is  altered  to  barite  (Ba  S)  through  the  action  of  sulphate  of  lime  in  solution 
at  the  ordinary  temperature,  or  by  the  action  of  other  sulphates  iu  solution,  or  of  water  contain- 
ing sulphuric  acid. 

727.  BROMUTE.  Barytoealdte  J,  F.  W.  JolmsUm,  Phil  Mag.,  IIL  vl  1,  1835,  x.  373,  1837. 
Bksaloareo-carbonate  of  Barytes  (f^om  a  wrong  anaL)  Tkomaon^  Bee.  Gen.  ScL,  i  373,  183& 
Bromlite  Thorns.^  PhiL  Mag.,  xi.  45,  48,  1887.    Alstonite  BreUh.^  Handb.,  ii.  255,  1841. 

Orthorhombic.  /A  7=118°  50',  Desel,  0  A  l-i=128°  39' ;  a:bic= 
i"2604  :  1  :  1'6920.  Observed  planes:  O  ;  prism,  /;  octahedrons,  1,  if; 
domes,  14,  2-t.  0  A  14=143°  32*',  14  A  14,  bas.,=72°  56',  24  A  24,  bas., 
=111°  50',  1  A  1,  mac.,=130°  27',  1  A  1,  brach.,=89°  40'.  Twins :  double 
six-sided  pyramids,  with  angles  122°  30',  and  142° ;  reentering  angle  178^ 
61'.     Cleavage:  /and  {?  rather  indistinct. 

H.=4-— 4'5.  G.=3-718,  Thomson;  3*706,  Johnston.  Lustre  vitreouj*. 
Colorless,  snow-white,  grayish,  pale  cream -color^  pink.  Translucent.  Frac- 
ture granular  and  uneven. 

Oomp.— daC  +  CaC,  like  t)ar7tocalcite=Carb.  baryta  66*8,  carb.  lime  33*7=100. 
Analyses:  1,  Johnston  (1.  c.);  2,  Thomson  (Phil  Mag.,  zL  45);  8,  Delesse  (Ann.  Gh.  Phja^ 
JTI.  xiii  425);  4,  v.  Hauer  (Ber.  Ak.  Wien,  iv.  882,  1853) : 


BaC 

OaC 

SrC 

ttnC 

1.  Bromley 

62-16 

30-29 

6-64 

=99*9  Johnston. 

2.  IVOlowfleld 

60*68 

80*19 

9*18=100  Thomson. 

8.          " 

65-31 

32-90 

1-10 

,  Si  0-20,  Mn  0*1 6=99-6 1  Delesse. 

4.           " 

66-71 

34-29 

,  Si  «r.=100  Hauer. 

Pyr.,  eto« — Same  as  in  barytocalcite. 

Obs. — Found  at  the  lead  mine  of  Fallowfield,  near  Hexham  in  Northumberland,  with  witiiefttto 
and  at  Bromley  Hill  near  Alston  in  Cumberland,  in  veins  with  galenite,  whence  the  name  Broja 
Uiey  given  by  Thomson.     Most  English  mineralogical  authors  have  set  aside  The  mson's  nann^ 
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although  the  earliest  and  of  British  origin,  for  Breithaupt's.    There  appears  to  be  no  suffideni 
reason  for  this. 

728.  STRONTZANXTB.  Strontianit  Suher,  Lichtenberg's  Mag.,  vii.  3,  68,  Bergm.  J.,  1791,  L 
6,  433.  Strontian  Wem,  Strontianit.  Kohlensaure  Strontianerde,  JClapr.,  Grell*B  Ann.,  1793f 
iu  189;  1794,  I  99;  Beitr.,  L  268.  Mineral  f^om  Strontian,  Strontian  Spar  {not  Strontites= 
StrontiaX  Bdpe^  Edmb.  Trans.,  It.  8,  1798  (Art  read  Ko7.,  1793).  Carbonate  of  Strontian. 
Stroutiane  carbonated  Fr, 

Emmonite,  Oaloareo-oarbonate  of  Strontian,  I%am9onf  Bea  Gen.  Sou,  iii  415,  1836.     Bary- 
Btrontianite,  Stromnite,  5.  Traill,  Ed.  PhlL  J.,  L  380,  1819. 

Orthorhombic.  /A  7=117°  19',  0  A  1-^=130°  5' ;  a  :  J  :  c=l-1883  :  1  : 
1'6421.  Observed  planes :  octahedrons,  i,  4,  1,  |^,  2,  3,  4,  8 ;  domes,  ^4, 
1-t,  l-l,  24,  44,  64,  84,  124. 


0  A  14=149*^  ir 
0  A  4=145  11 
<?  A  1=125  43 


0  A  14=144°  6' 
14  A  14,  ba8.,=71  48 
24  A  24,  ba8.,=110  44 


1  A  1,  mac., =130°  1' 
1  A  1,  brach.,=92  11 
1  A  1,  ba8.,=108  35 
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Cleavage:  /  nearly  perfect,  ^4  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  usually  striated 
parallel  to  the  shorter  diagonal.  Also  in  colum- 
nar globular  forms ;  fibrous  and  granular. 

H.=3-5-4.  G.=3-605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.      Color   pale   asparagus-gi*een,   apple- 

freen ;  also  white,  gray,  yellow,  and  yellowish- 
rown.     Streak  white.      Transparent — translu- 
cent.    Fracture  uneven.     Brittle. 

Oomp. — Carbonate  of  Strontia,  Sr  O=0arbonlc  add  29*8,  stroutia  70*2 ;  but  a  scnall  part  of  the 
strontia  often  replaced  by  lime. 

Analyses:  1,  Klaproth  (Beitr.,  L  270,  u.  84);  2,  Stromoyer  (Unters.,  L  193);  3,  Thomson  (Mul, 
L  108);  4,  Stromeyer  (L  c);  5,  Jordan  (Schw.  J.,  Ivil  344);  6,  Bedicker  (Pogg.,  L  191);  7, 
Sohnabel  (Bamm.  5th  SuppL);  8,  Yon  der  Mark  (Verh.  nat  Ver.  Bonn,  tL,  Jahrg.,  272): 


&r 

da 

1.  strontian. 

30-0 

69-5 

2.        " 

30*31 

65*60 

3-47 

8.        " 

30*66 

65*53 

8-52 

4.  Braansdorf,  Sax. 

29*94 

67*52 

1*28 

6.  Ciausthdl  while 

80*59 

65*14 

8*B4 

6.  Hamm,  Westph. 

SO-80 

65*30 

3-82 

7.       " 

80-86 

64-32 

4*42 

8.       " 

80-84 

63-57 

4*80 

9e 


Un     ]ft 


0*07 


001 

0*09 


0-5=100  Klapr. 
0*U7= 99*52  Strom. 

=99-72  Thomson. 

0*07=98*90  Strom. 
0*25=99'6-i  Jordan. 
0-08=100  Bedicker. 

=99*60  Sohnabel. 

=99*21  Mark. 

Thomson  obtained  in  his  emmanUe  (L  a)  Sr  C  82*69,  CaC  12*50,  ^e  1*00,  zeolite  3*79=99*98. 
Traill's  siromnile  afforded  him  &r  C  68*6,  Ba3  (barite)  27*5,  OaC  2*6,  ozyd  of  iron  Ol ;  color 
grayish-white;  G. =3*703.  It  is  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  from  near 
Stromness,  on  Pomona,  one  of  the  Orkneys. 

Pyr..  etc.— B.B.  Rwells  up,  throws  out  minute  sprouts,  fUses  only  on  the  thin  edges,  and  colors 
the  flame  strontia-red ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  add  aiiil 
treated  either  B.B.  or  in  the  naked  lamp  g^ves  an  intense  red  color.  With  soda  on  charcoal  the 
pure  mineral  Aises  to  a  clear  glass,  and  is  entirely  absorbed  by  the  coal ;  if  lime  or  iron  bo  present 
they  are  separated  imd  remain  on  the  surface  of  the  ooaL  Soluble  in  muriatic  acid;  the  dilute 
loluiion  when  treated  with  sulphuric  acid  giyes  a  white  precipitate. 

Obs.~Oocurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenite  and 
earite,  in  acicular  diverging  and  fibrous  groups,  rarely  in  perfect  crystals ;  in  Yorkshire,  England 
Giant's  Oauseway,  Ireland;  Clausthal  in  the  Harz;  BraunsdoH;  Suony;  Leogang  in  Saltzburg 
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In  tij«s  U.  States  it  oou  JS  at  ddiohaiie,  N.  Y^  in  grannkr  and  ookmnar  masM^  and  also  ii 
cryatala,  forming  nesta  or  geodea,  often  large,  in  the  hydranlic  limestone,  asaodated  with  barite 
pjrite,  and  caldte.  At  Mnacalonge  Lake  a  massiye  and  fibrona  Tariety,  of  a  white  or  greenisii 
white  color,  is  sometiniea  the  matrix  of  fluorite.  Chanmont  Bay  and  Thereaa,  in  Je£Ef»r8on  Co 
N.  Y^  aze  other  localitiea. 

Alt.— Strontianite  is  altered  to  celestite  in  the  same  waj  aa  witherite  to  barite. 

729.  CZ2RUSBITB.  ^<//«9iey  Thoofhr^  etc.,  CemssaP/ML,  eta,  Auric^  hot  only  the  artificLl 
Cerussa  natiya  ex  agro  Yicentino  (Tem^r,  Fos&,  85,  1565.  Blyapath  (=Bleispath  Gtrm,) 
Minera  Flumbi  apathacea,  WaJL,  Min.,  295,  1747.  Plomb  apathiqae  fh  TrL  WaU.  IGn^  L  536 
1753.  Bly-Spat,  Spatom  Plumbi  (the  hard);  Bly-Odira,  Ceraasa  nativa  (the  pnlrenileat . 
CroML,  Min,,  1758.  Plnmbnin  addo  aereo  mineralisatDm-BefyiiL,  Opuso,  iL  426, 1780.  Weiss- 
bleierz  Went. ;  Plombe  blandie  F\r. ;  White  Lead  Ore.  Kohlenaaurea  Blei  OerriL  ;  OarboDatt 
of  Lead;  Flomb  carbonate  !>*.  Ceruse  Beud^  Tr.,  it  863,  1832.  Gemaait  JEToadL,  Handb^  5«>3, 
1845.    Ifi^^aiaaite  (Zino-Bleiapath  Karslen)  Iftaot,  Min.,  618,  1841. 


597 


598 


69(^ 


600 

■•••. 


0  A  1=125^  46' 
O  A  H=149  21 
0  A  14=144  8 
0  A  2-5=124  40 
/Aa=121  24 
a  A  24=146  20 
a  A  i4=109  53 


24  A  24,  ba8.,=110^  40^ 
14  A  14,  ba8.,=71  44 
i4  A  H  ba8..=39  45 
i-S  A  i-8,  ov.  t4,=122  43 
1  A  1,  mac.,=130 
1  A  1,  brach.,=92  19 
1  A  1,  ba8.,=108  28 


Cleavage :  /often  imperfect ;  24  hardly  less  bo.  Crys- 
tals osnally  thin,  broad,  and  brittle ;  sometimes  stoat 
Twins :  very  oommon ;  composition  face  I^  producinc; 
usually  cruciform  or  stellate  forms.  1.  Consisting  of  two  individuals  ;  (a) 
fimilar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  lefk  of  the  three 
rays  were  wanting ;  (i)  cruciform,  similar  in  mode  of  intersection  tof.  586, 
687,  p.  695.  2.  Consisting  of  more  than  two  individuals  ;  (a)  three-rayed, 
f.  600,  a  view  of  a  section,  showing  at  centre  the  position  Qf  tne  three  com- 
bined crystals ;  (J)  six-rayed,  f.  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twin ;  the  forms  sometimes  thin,  as  in  f.  599,  but  often  consistiug 
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of  Btout  crystals  similar  in  form  to  f.  597,  the  planes  /  in  this  form  having 
the  same  position  as  /,  Tin  f.  599. 

Rarely  fibrous,  often  granular  massive  and  compact.  Sometimes  stalao* 
titic. 

H.=3— 3*5.  G.=6-465— 6*480;  some  earthy  varieties  as  low  as  5*4. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some 
of  the  salts  of  copper;  streak  uncolored.  Transparent — subtranslucent. 
Fracture  conchoidal.     Very  brittle. 

Oompr— ^b  Cs=OarboDic  acid  16*5,  oxyd  of  lead  83-6=100.  Analyses:  1,  Westnimb  (L  a); 
2,  Elaproth  (Beitr^  liL  167);  3,  J.  A.  PhUlips  (Q.  J.  Gh.  Soc.,  !▼.  176);  4,  Bergemaxm  (Chem. 
Untera.  Bleib.,  167,  175);  5,  J.  L  Smith  (Am.  J.  SoL,  H.  zx.  246) : 


C 

Ph 

1.  Zellerfeld 

1600 

81-20,  te  0'60,  Ca  0-90=98-60  Westromb. 

2.  Leadhills 

16 

82=98  Klaproth. 

8.  Dnrham 

16-05 

83-56=99  61  Phillips. 

4.  Eifel 

16-49 

88*61=100  Bergemann. 

6.  Phenizville,  Pa. 

16-b8 

83-76=100-14  Bmith. 

Stalactites  from  Brigham's  diggmgs,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Bep.,  291,  1862) 
Carbonate  of  lead  93-84,  of  lime  0*18,  of  magnesia  tr^  sesquiozyd  of  iron,  etc.,  1*42,  day  and  sand 
3*43=99*27.  Kersten  obtained  for  the  igUnasite  (Schw.  J.,  Ixy.  365)  i»bC  9210,  ZnO  7*02= 
9912=6  tbC  +  2nC. 

P3rr.,  etc. — In  the  closed  tube  decrepitates,  loses  carbonic  add,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charcoal  Ibses  very 
easily,  and  in  R.F.  yields  metallic  lead.    Soluble  in  dilute  nitric  add  with  effervescence. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphid  of 
leadX  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  fdund  at  Johanngeorgenstadt  in  beautiftil  crystals ;  at  Kertschinsk  and 
Beresof  in  Siberia ;  near  Bonn  on  the  Rhine ;  at  Olausthal  in  the  Harz ;  at  Bleiberg  in  Carinthia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Retzbanya,  Hungary  (  in  England,  in  Gomwall,  in  the  mine 
of  St  Minvers ;  delicate  crystals  10  in.  long  were  formerly  found  near  Si  Austell  and  elsewhere; 
at  E.  Tamar  mine,  Devonshire ;  near  Matlock  and  W  irks  worth,  Derbyshire ;  in  Cardiganshire, 
Wales ;  at  Leadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals ;  in  Wickk>w,  Ireland, 
magnificent,  sometimes  in  heart-shaped  mades.  In  psendomorphs,  imitating  anglesite  and  lead- 
hiilite,  at  Leadhills. 

Found  in  Mass,,  sparingly  at  the  Southampton  lead  mine.  In  Penn.^  at  Phenixville,  in  fine  crys- 
tals, often  large ;  also  good  at  Perkiomen.  In  2i,  York,  at  the  Bossie  load  mine,  but  rare.  Id 
Virginia^  good  crystals  at  Austin's  mines,  Wythe  Co.  In  K  Carolina^  at  King's  mine,  Dayidson 
Co.,  good.  At  Yalle's  diggings,  Mo.,  but  seldom  orystalliced ;  in  Wisconsin  and  other  lead  mines 
of  the  northwestern  States,  rarely  in  crystals ;  near  the  Blue  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactites. 

Alt. — Ceruasite  occurs  altered  to  pyromorphite,  or  phosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  solution ;  also  to  galenite  (PbS)  through  theactiou 
of  sulphuretted  hydrogen,  and  minium  by  ozydation ;  also  to  breunerite,  malachite,  and  chryao* 
eolla. 


780.  BARTTOOALOTTB.    Brooke^  Ann.  PhiL,  II.  viiL  114,  1824. 

Monoclinic.  0^=73^  52',  7 A  7=106^  54',  <?  A  14=149^;  a  :  &  :  e= 
0-81035  :  1  :  1-29583.  0  A  l-t=147°  34',  O  A  i^=106°  8',  U  A  l-t=138* 
34',  a  A  t-i=124°,  ^i  A  2-J,  over  6-6 ,=95*  8',  64  A  6-6,  adj.,=146°  6'. 
Clea\rage  :  Ij  perfect ;  0,  less  perfect ;  also  massive. 
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eo4 


fl^ 


2f 


6r 


66^ 


22 


B[.=4.  G.=3-6363-3'66.  Lustre  \it 
reous,  inclining  to  resinous  Color  white 
grayish,  greenish,  or  yellowish.  Streak 
white.  Transparent — translucent.  Frac- 
ture uneven. 

Oomp.— Ba  C+da  C=(i  Ifta+i  Ca)  C=:Oarbonate  of 
baryta  66*8,  carbonate  of  lime  33-7  =  100.  Analjaes :  1, 
GhUdren  (Ann.  PhU,  yiiL  115);  2,  Delesse  (Ann.  Cfa. 
Pharm.,  III.  xiil.  425) : 

:ftaC     CaC      Si 

1.  65*9      83-6       =99-5  Oliadren, 

2.  66*20    81-89    0*27 = 98*36  Delesse. 


Pyr.,  etc. — B.B.  colors  the  flame  yellowish-green, 
and  at  a  high  temperature  flises  on  the  thin  edges  and  assumes  a  pale  green  color  (raauganate  of 
baryta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  fluxes  reacts  for  manganese. 
With  soda  on  charcoal  the  lime  is  separated  as  an  infusible  mass,  while  the  remainder  is  absorbed 
by  the  coaL    Soluble  in  dilute  muriatic  acid. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massive,  in  the  Snbcaiw 
boniferoas  or  mountain  limestone.  Fig.  604  is  from  Brooke  and  Miller.  Crystals  2  in.  long  hxn 
been  obtained. 


731.  PARXSTTB.    Musite  Afedici-Spada,  1835.    Parisit  Medid'Spadaf  Bunsen,  Ann.  Gh. 

Pharm.,  lui  147,  1845. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  truncated 
apex;  basal  angle  164*^58',  pyramidal  120^^34'.  Cleavage:  basal,  very 
perfect. 

H.=4'5.  6. =4-35,  Bunsen;  4*317,  Dufr.  Vitreous;  cleavage-face 
pearly  or  resinous.     Color  brownish-yellow ;  streak  yellowish-white. 

Oomp.— (Ce,  La,  t>\)  C+i  (Ca,  Ce)  P;  whence,  making  Ce  :  La  :  l)i=4  :  1  : 1,  as  in  Damour  A 
Deville^s  anaL,  the  percentage  is,  carbonic  acid  24*5,  protozyd  of  cerium  40*3,  protozyd  of  lantha- 
num 10*2,  protozyd  of  didymium  10*4,  fluoridof  calcium  14*6=100.  These  chemists  show  that 
the  water  found  by  Bunsen  is  aoddental.  Analyses :  1,  2,  Bunsen  (la);  3,  Damour  k  BeTiUe 
(0.  R,  lix  271)  : 


Oe       La       iH      Ca       ^      CaF 


1. 
2. 
3. 


28-51 
23*64 
23  48 


42-52 


'  ■■y    ■ 
59-44 
60-26 
8*26 


9*58 


8-17  2*88  11*51 
315  2-42  10-53 
2-85     —    1010,  CeP  2*16,  An  <r.=98-95  D.  Sl  D. 


Pyr.,  etc. — In  the  closed  tube  yields  no  water,  but  gives  off  carbonic  add  and  becomes  lig^tof 
m  color.  B.B.  glows  and  is  infusible.  With  fused  salt  of  phosphorus  in  the  open  tube  gives  B.E 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  gives  a  glass, 
roUow  while  hot  and  colorless  on  cooling.     Dissolves  slowly  in  muriatic  acid  with  efferveseenoei 

Obs. — From  the  emerald  mines  of  the  Muso  valley.  New  Granada,  where  it  was  discovered  by 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  from  whic^  place  it  was  sent  in  1 835  to  Medid-Spadai, 
of  Rome,  by  CJoL  Acosta. 

Named  after  J.  J.  Paris.  The  earlier  name  Musite  (sometimes  written  Musaitef  the  name  of  the 
valley  being  written  both  Muso  and  Musso,  as  well  as  Muzo)  is  objectionable,  beoaase  of  the  xM 
of  the  name  Mwsite  for  a  variety  of  ami^bole. 
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32.  RISCUTlMiTil.    Kischtim-Parisit  T.  Koravaeff,  Bull  Ac.  St  Pet^  !▼.  401,  1861,  J.  pr 
Oh.,  Izxxt   442,  1862.    Klschtimite  G,  J,  Bnuhf  Am.  J.  SoL,  II.  zzxy.  427,  1863 

Amorphous. 

G  =4'784.  Lusti-e  between  greasy  and  vitreoufl.  Color  dai'k  brownish 
yellow.  Streak  much  lighter  than  color.  In  small  pieces  translucent. 
Friable. 

Oomp — 6LaCH-Ce»0'4-0e"F"+2fi,  or  3  LaO  +  Oe*(y|0)'+fi,  Koro7aeft;=0arbonic  adc* 
17-6,  lanthana  37*7,  cerium  25*2,  fluorine  7  6,  oxygen  9 '6,  water  2*4=100.  The  water  is  probabi} 
unessential,  as  in  parisite.    Analysis :  Korovaeff  (L  a) : 

C         La       Ce        F         0         d 
(1)1719     36*66     27-81     6*36     [9*89]     220 

P3rr.,  etc. — B.B.  at  a  moderate  temperature  becomes  dull,  opaque,  and  opaline  yellow;  at  a 
high  heat  glows,  and  on  cooling  has  a  high  lustre  and  is  brick-red.  With  borax  in  the  outer  flame 
a  yellow  glass,  in  the  inner  fiEunt  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened with  sulphuric  acid  gives  off  fluohydric  acid.  Dissolves  in  muriatic  add,  evolving  carbonic 
acid  and  chlorine. 

Obs. — From  the  gold  washings  of  the  Borsovka  river,  in  the  district  of  Kischtim,  Urals. 

733.  PHOSGENITB.  Homblei  Karau,  Tab.,  78,  1800.  Salzsaures  Bleierze  Klapr.,  Beitr.,  ill 
141,  1802.  Corneous  Lead.  Bleihomerz,  Chlorbleispath,  Germ.  Plomb  carbonate  muriati- 
fBre,  Plomb  chloro-carbonat^,  Plomb  com^  Dr.  Phosgen-spath  Brei2^,  Char.,  61,  1832.  Kera- 
sme  BeuiLj  Tr.,  ii.  502,  1832.  Phosgenit  BreUh,j  Handb.,  iL  183.  1841.  Galenoceratite,  Blei- 
kerat,  Glocker,  Syn.,  248,  1847.    Gromfordite  Greg  A  Lettatm,  Min.,  421,  1858. 


Tetragonal.     ^  A  l.i=132°   37';  a=l-08n.     Ob- 
served planes,  as  in  the  annexed  figure. 
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C^  A  1=123°  2' 
0  A  2-2=112  21 
0  A  /=90 
0  A  2-i=114:  42 


/A  1=146°  68' 

1  A  1,  pyr.,=107  17 

I A  i-i=135 


Cleavage :  /  and  i4  bright ;  also  basal. 

H.=2-75— 3.  G.=6— 6-31.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— translucent.     Kather  sectile. 


Sardinia. 


Oomp.— ^b  C+Pb  Cl=Carbonate  of  lead  49,  ohlorid  of  lead  61  =  100,  or  oxyd  of  lead  81-9, 
carbonic  acid  8*1,  chlorine  130= 102*9. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  141,  modernised);  2,  Bammelsberg  (Pogg'i  Izxxv.  141);  8, 
R.  A.  Smith  (Phil.  Mag.,  lY.  ii.  121);  4,  Krug  v.  Nidda  (Za  G.,  ii.  126) : 


1.  Oromford 

2.  " 

3.  •« 

4.  Tamowitz 


^b  0  Pb  01 

48-4  53-5=101*9  Klaproth. 

48-45  50-93=99-38  Ramm.     a.=6-306. 

48-22  61-78  =  100  Smith. 

49-44  50-46=99-89  K.  v.  Nidda. 


Pyr.,  etc.— B.B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  white  and  crys* 
>alline.  On  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  ohlorid  of  lead.  With  i 
salt  of  phosphorus  bead  previously  saturated  witii  oxvd  of  copper  gives  the  chlorine  reaction 
Dissolves  with  effervescence  in  nitric  add. 
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Obs. — At  Crawford  near  Matlock  in  BerbTshire,  where  some  of  the  crjstalB  were  2  or  8  i£ 
long;  Terf  rare  in  Cornwall;  in  minnte  oygtala  at  a  lead  mine  near  Elgin  in  Scotland,  sonK 
cryvtala  recently  obtained  at  Cnwford  B(dd  for  16  to  20  pounds  sterling  each ;  in  large  iTjrtftali 
at  Gibbas  (f.  606)  and  Monteponi  in  Sardinia;  near  Bobrek  In  Upper  Silesia. 

Beoent  paper  on  crjst,  Eokacharof;  BnlL  Ac.  St  Pet,  ix.  231,  1865,  from  whidi  th«  abnvi 
figure  and  angles  are  taken. 


DL  HYDROUS  CARBONATES. 


ABRANGEMENT  OF  THE  SPECIE& 


I.  Containing  ammonia  or  sodik 


1Z5,  TlBGEKKAOBnOTB 

f  86b  Natboh 

T37.  THBBMOirATBIIl 

T3a  Tbova 
739.  Gatlusbite 


(iNH*0+lHO)C 

fTaC-i-lod 

iTaC+tt 

(t»a+ifi)+fl 

(jJra+i0a)C+2ifi 


6e|e,KiAm,+iH») 
6e|e,iNa«+I0aq 
OOfOtlNat+aq 
e^l^«K|Na,+lH,)+aq 
e  eiOsKi  Na,+i  e$)+^  at 


n.  Containing  lime  or  magnesia. 


740.  HTDBOMAGHEBm 

741.  Hydeodolomits 

742.  Pbbdazzitb 

743.  PBHOATm 

744.  HoTm 


figC+|ftgfi+A 

(ea,Mg)C+ifi 

CaC+ili[g£[ 

(iOa+ift)C+aq 


ee|e,|Mg+iMgH,e,-f.ai 

eO|e,|(6a,Mg)+iaq 

eeie,|6a+iMgH,e, 

ee|e,|(i6a+JH,)+tq 


IIL  Containing  ozjd  of  cerium,  lanthanum,  or  yttrium. 


746.  LAJTrHASTTB 

746.  TsNOKBm 


LaC+3£[ 


ee|e,i^+3aq 


ly.  Containing  zinc,  oobatt^  nickel,  copper. 


747.  Zaratitb 

748.  BExnroTONm 

749.  HYDBOZiNGrn 

750.  aubiohaloitb 
761.  Malaohitb 

762.  AZUBITB 


]!riC+2*rifi+3fl 

Oo,C,A 
2n0+2  2n^ 
2nC+}(Cu,2n}£[ 
CuC+Onfi 
CuO+iCufi 


e  e|e,|  m+2  m  H,e,+8  m 

e  e|Oi|  2n + 2  Zn  HiOi 
eefOsI  Zn+i  (Ou,  2n)  HiO^ 

ee|e«|eu+enH,e, 
eoie,|e3+ienH.e» 


y.  Containing  bismuth  or  uranium. 

768.  Bismmn  £i'  ^',1^* 

764.  Lbbiqir  ?^C+CaO+20B 

756.  yoGLmi  t,  Oa,  Or  C,  fir 
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735.  TBSCHmffAOHllKlTll.    Bicarbonate  of  Ammonia  E,  F.  Tsackemach/Br^  PhIL  Mag., 

zxWil  648,  1846.    Teschemacherite  Dcma^ 

In  crystals  having  two  brilliant  cleavages  meeting  at  112^.  G.=1'46. 
H.=1'5.     Yellowish  to  white. 

Oomp.-^(iNH^0+^H0)C= Ammonia  32*9,  carbonic  add  56*7,  water  11*4=100.    Anal^ 
sis :  Phipson  (J.  Ch.  Soc.,  II.  L  74) : 

0      NH«0     ft      Ca 
Ohincha  Islands  61-58    2976   11*00  6*02,  P  0*60,  fig,  S,G1^.,  alk.  and  nric  add  109=100  Phips. 

The  material  analyzed  by  Phipson  was  white,  compact,  crystalline,  and  fhigile,  and  had  a  strong 
odor  of  ammonia,  from  which  he  infers  the  presence  either  of  Aree  ammonia  or  of  sesquioarbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  volatilized,  giving  the  odor  of  ammonia,  a 
white  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
with  acids.    Reacts  alkaline  to  test  paper. 

Obs.— From  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as 
announced  by  Teschemadier;  and  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

Btoarbonate  of  potash  has  been  announced  by  Pisani  (G.  B.,  Ix.  918,  1865)  as  found  under  a  doad 
tree  at  Chypis  in  Y alais,  as  a  result  of  recent  decomposition,  and  has  been  called  by  him  Kalidne ; 
he  regarding  it  as  a  mineral  as  much  as  struvite.  (Struvite  has  better  claims,  however,  as  it  occurs 
in  guano  deposits,  some  of  which  date  Arom  the  Post-terciary  at  least)  He  obtained  for  its  com- 
position Carbonic  add  4220,  potash  42*60,  water  7*76,  Ca  C  2*50,  iig  6  1*34,  sand,  etc.  3-60=100. 

736.  NATRON.    Nir^oir,  Nitrum,  of  (he  Awienis.    Carbonate  of  Soda.    Sonde  carbonate 

Monoclinic:  C=58°  52'  /a/=76°  28',  0  A  l-i=140°  9^'.  Cleavage : 
0  distinct ;  i-l  imperfect ;  I  in  traces. 

H.=l— 1'5.  G.= 1-423.  Vitreous  to  earthy.  White,  sometimes  gray 
or  yellow,  owing  to  impurities.     Taste  alkaline. 

Oomp. — ^^a  C  + 10  d= Carbonic  add  26*7,  soda  18*8,  water  64*5.  Effisrvesces  strongly  with 
nitric  add. 

Obs. — Occurs  in  nature  only  in  solution,  or  mixed  with  the  other  carbonates  of  soda.  See 
under  Trona  and  TliermonaSirite, 


737.  TH  M  KMON ATKITII.  Nirpoy  and  Kitrum  pt  VeL  Natron,  Alkali  orientale  impurum 
terrestre,  Jordblandadt  Alkallskt-salt,  Wall,  Min.,  174^  1747.  Naturliches  mineralisohes 
Alkali  Wnm.;  Thermonatrit  ffaid.,  Handb.,  487,  1845.  Thermonitrit  HauarrL,  Handb.,  141  It 
1847.    Sonde  carbonat6e  prismatique. 

Orthorhombic.  Observed  planes:  /,  ^-2,  i-f,  1-i,  i,  /A  i-i=138°  5', 
iri  A  1-2,  front,=58°  14',  lat.,=121^  46',  1-i  A  14,  top,=:107°  60  ,  i-i  A  1-t 
=126^  5',  U  A  i=109°  6',  /A  i=116°  5',  /A  /=96*  10'.  In  rectangular 
tables  flattened  parallel  to  i-i,  with  sides  bevelled  by  /  and  l-I.  Usual  as 
an  efflorescence. 

H.=l— 1'5.  G.=1'5— 1*6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Oomp.~]^a  C+d=Oarbonio  add  35*5,  soda  60*0,  water  14-5=100.     Ajialyses:  1,  2,  fien- 
dant  (Tr.,  iL  .310) ;  S,  Keiffer  (Ann.  Ch.  Pharm.,  Izxxiz.  219) : 

45 
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Pyr.,  etc^— In  the  doned  tube  gLves  off  water  and  oarbonio  add.  B.B.  infuBible,  bat  whitaii^ 
and  the  assaj  reacts  alkaline  to  tnnneric  paper.  Soluble  in  acids ;  the  crystalline  oompact  Tarie 
ties  are  but  slowly  acted  upon  by  cold  add,  but  dissolve  with  effervescence  in  hot  acid. 

Oba.— Occurs  at  Hrubschitz,  in  Moravia,  in  serpentine;  in  Negroponte,  near  Kumi;  at  Kai 
serstuhl,  in  Baden,  impure.  In  the  U.  States,  crystallized,  with  serpentine  and  brudte,  neai 
Texas,  liincaster  Co.,  Pena.,  at  Wood*s  and  Low's  mines;  also  in  a  similar  way  at  Boboken, 
N.  J.,  in  adcular  crystals  like  natrolite :  at  the  latter  place  in  earthy  crusts.  The  brudte  of 
Uoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagnesite. 

The  above  angles  and  figure  were  taken  by  the  author  from  a  Hoboken  crystal  j^  in.  broad, 
in  which  the  summit  planes  were  smooth  and  brilliant,  the  prismatic  striated.  The  rhombic  prisn 
in  one  ciyutal  gave  the  angles  95*"  20'  and  84'*  60';  but  other  crystals  gave  different  results, 
and  no  constant  value  was  obtained.    The  spedes  is  isomorphous  with  woUastonite  (p.  166). 

The  Lancasteiiie  of  Silliman  (L  c)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  bmdte 
and  hydromagnesite. 

Found  pseudomorphous  of  brudte  at  Wood's  mine. 

741.  HYDRODOLOMTTB.  Hydromagnesit  v.  KobeU,  J.  pr.  Oh^  xzxvl  304,  1846.  Kalk 
magnesit  ffausm^  Handb^  1404,  1847.  Hydromanganooaldt  ffarimann^  Kadir.,  299.  Hydro 
magnocaldt  pt  Hydrodolomlt  Ramm,  Hydronickelmagnesite  SIup.^  Am.  J.  Sd.,  XL  vi  260^ 
1848.    Pennite  Barm^  J.  pr.  Ch^  xlvii.  13,  1849. 

Massive.  In  stalactitic  and  stalagmitic  ibrms,  and  globular  concretions 
and  crusts. 

G.=2'495,  Kamm.     Color  yellowish-white,  grayish,  greenish. 

Var.— (1)  Hydrodolomite  of  Yesuvius  is  stalactitic  or  sinter-like;  G.=:2-495.  (2)  J^nmie  of 
Hermann,  firom  Texas,  Pa.,  is  in  apple-green  to  whitish  crusts,  having  a  surface  of  minntt 
spherules;  the  color  is  due  to  nickel ;  6. =2 -86. 

Oomp. — (Oa,  Mg)  C  4-i  Ift,  Bamm.,  from  his  anal,  of  si>edmen  received  from  Soacchi,  of  Naples; 
Hermann's  analysis  affords  (iC'a+i]itg)C+ilft;  von  Kobell's,  B*0'4:&  Analyses:  1,  v. 
Kobell  (L  a);  2,  Bammelsberg  (Min.  Ch.,  234);  3,  Hermann  (I  c): 

C         Ca        Ag      ffi      te     3fn       & 

1.  Vesuvius  83*10    26-22     24 28     1740  EobeD. 

2.  "  43-40    26-90    2323     6*47  Bammelsberg. 

3.  Fmnite  44*64    2010    2702     1-25    0*70    0*40      6*84^  ^016=100  Hermann. 

P3rr.,  etc. — Like  dolomite,  but  yields  water  in  the  dosed  tube. 

Obs. — The  Yesuvian  mineral  is  found  on  Mt  Somma.  Pennite  ocoors  on  serpentine  and 
chromic  iron,  with  zaratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  zaratlte;  also  at  Swina- 
neas  and  Haroldswiok,  in  Unst)  Shetlands. 

742.  PRSDAZZITZ2.    PdzhokH  pt,  Beitr.  Geogn.  Tyrol,  194^  1848. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=3-6.     G.=2'634.    Lustre  vitreous.    White  to  grayish-white. 

Oomp.— 2  Oa  0  +  Mg]&=Oarb<mic  add  34*1,  lime  43*4^  magnesia  16'6,  water  YDsIOO.  Aiud 
yaes  by  Both  (J.  pr.  Ol,  liL  346): 

C  &g  Ca  & 

1.  Predano    38-61        14*61        44-89        6-99=100. 

2.  **  84-26        14-16        42*97        7-06=98*44 

In  the  analyses  some  Si  and  Xl  were  obtained. 
Pyr.,  etc« — ^like  hydrodolomite. 

Obs. — From  Oanzaooli,  near  Predazzo,  in  the  southern  Tyrol,  where  it  occurs  as  a  marbl^UlDi 
rode.    The  rode  in  some  places  contains  brudte.    May  it  be  a  mixture  ? 

743.  PBNOATITB.    Both,  ZS.  a.  Gee.,  iii.  140,  143. 

Similar  to  the  predazzite,  and  fi"om  the  same  region ;  G.=2'613,  Both  * 
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2'57,  Damour.    Also  as  a  bluish-graj  limestone,  somewhat  yello\v  ish,  iroiA 
Vesuvius  ;  H.=3  ;  G.=2-524,  Koth;  2-634,  in  powder. 

Oomp.— OaC+Mgd=OQrbonio  add  2*7*9,  lime  35'4^  ma^esia  25-3,  water  11-4=100.  Amd 
jsea :  1,  2,  Damour  (Bull  Soc.  6.  Fr.,  IL  iy.  1052, 1847) ;  3-6,  Roth  (J.  pr.  Olu,  III  360,  Za  O, 
m.  140): 

C        Mg        Oa         & 

1.  FradazBO      26*00    24  82    85*42     10*89,  Fe  0*46,  Si  0-60=96*68  Damour. 

2.  "  26-40     24-64    36-47     10*60,   "    0-60,  "  0*55=9806  Damour. 

3.  "  29-23     24-78     85*70     10*92  =  100-63  Roth. 

4.  "  28*10     24-47     86*97     10-97=9751  Roth. 

5.  Yesuviua      2966    23-68    35*45  [10-59],  ^  Fe  062=100  Roth. 

In  two  determinationB  Roth  obtained  for  the  last  11*75  ^  10*78  ]&  The  YeBuvian  mineral  is 
the  same  that  Klaproth  analyzed  (Beitr,  y.  91)  without  finding  the  magnesia.  Roth  obseryes 
thaty  as  the  water  is  retained  eyen  to  360**  and  400**  C,  tha  mineral  must  be  regarded  as  a  chem- 
ical compound.    Damour  obsenred  pure  hydromagnesite  in  clefts  in  the  Predamo  rock. 

Named  after  Marzari  Pencati,  of  the  Tyrol 

744.  HOVmi    Hoyite,  Natiye  Carbonate  of  Alumma  and  lime,  XKdb  0.  OladtUme,  Fhfl. 

Mag.,  lY.  xxiii  462,  1862. 

Soft,  white,  and  friable;  earthy  in  fracture. 

Ck>mp.— (i  Ca+il^C+aq=Garbon!c  acid  44*4,  carbonate  of  lime  28*8,  water  27*8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  collyrite^  a  hydrous  silicate  of  alumina. 

J.  H.  ft  G.  Gladstone  state  (L  c.)  that  there  is  carbonic  acid  enough  in  the  coUjrrite  to  form  a 
hiearJxmate  with  the  lime  present ;  but  this  yiew  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
suggest  that  the  excess  of  carbonic  add  may  be  combined  in  the  mineral  with  alumina,  making  a 
hydrous  carbonaie  of  aluminck  and  itme^  or  perhaps  replaces  part  of  the  silica  in  the  alumina- 
silicate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  m  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina,  like  coUyrite, 
in  which  there  is  present  much  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  a 
carbonate  of  the  formula  aboye  giyen ;  especially  since  a  carbonate  in  which  2cl  or  Fe  enters  is, 
as  the  suthors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  oollyrite  containing  the  carbonate,  by  J.  H.  ft  Gt.  Gladstone  0.  a): 


Si 

0 

21 

(h 

ti 

1. 

6*22 

10*91 

41*04 

7-37 

33-16=98-70. 

2. 

5-87 

14-77 

89*58 

11-22 

28-66 

8. 

5-41 

18-16 

36-82 

11-62 

29-16' 

4. 

5-30 

1414 

40-51 

9-18 

'30-87 

The  excess  of  C  oyer  that  neutralizing  the  lime  is  in  1,  5*12  p.  a ;  in  3,  5*96 ;  8,  9-02 ;  4|  6-94 
p.  a 

Obs. — From  Hoye,  near  Brighton,  in  an  dd  quarry  in  the  upper  ohalk,  in  fissures  that  cot 
through  layers  of  fiint,  along  with  collyrite. 

.746.  ZJkN*^ZANmi.  Kohlensaures  Oereroxydul  Ber»^  Z&  f.  Min.,  IL  209,  1826;  KohL  Ger 
oxydul  Btsinger,  Afh.  Mm.  Geog.  Sohwed.,  144,  1826.  Carbonate  of  Oerium.  OarbooMnc 
Bnid,  Tr.,  il  864, 1832.  Lanthanit  Haid^  Handb.,  600, 1846.  Hydndanthanit  G^tocfar,  Synops. 
248,  1847. 

Orthorhombic.  7  A  7=93°  80'— 94°,  Blake,  92°  46',  v.  Lang;  /A  1= 
142°  36' ;  a:b:o=:  0*99898  :  1  :  1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  in  the  annexed  figureib 
Cleavage  micaceous.    Also  fine  granular  or  earthy. 
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0 

'  H  =2-5--a      a=52-666,  (?)  Blake ;  2*605,  Genth.     Lustre  pearly  oi 
dnlL    Color  grayish-white,  delicate  pink,  or  yellowish. 

609  610 


Smocm  YaDej,  Pa.  Saiioon  Yalley,  Pa. 

Oomp.— La  C+3  fi=LaiithaDa  62*6)  carbonic  add  21-6,  water  261=100.  AnalyaeA :  1,  i,  / 
L  Smith  (Am.  J.  Sd,  IL  xvl  2S0,  zyiiL  378);  8,  F.  A.  G«nth  (ib^  xxiiL  425): 

0  La  ft 

L    SauocmTaltof        22-58        64-90        24*09  Smith. 
2.        «  **  21*95        55-03        24  21  Smith. 

8.        «  "  2108        54-95      [23-97]  Gcnth. 

There  is  some  oxyd  of  didymium  with  the  lanthana,  aooording  to  Smith. 

Blake  obtained  La  54*27,  54*98,  54 64,  C  1913,  0+^  (by  ign.)  4507,  45*36. 

Hisinger  found  in-a  Swedish  spedmen,  probably  impure,  La  75*7,  C  10*8,  £[  lS-5,  whence  tht 
formula  La*C+8l^. 

Pyr.,  etc. — In  the  dosed  tube  yields  water.  B.6.  inftisible ;  but  whitens  and  becomes  opaque^ 
ailyery,  and  brownish;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on  cooling; 
with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  cold,  the  beaid  becoming  opaqns 
when  but  slightly  heated,  and  retaining  a  pink  color.    Effervesces  in  the  adds. 

Obs. — Found  coating  cerite  at  Bastnas,  Sweden ;  also  in  SUurian  limestone  with  the  sine  ores 
of  the  Saucon  vaUey,  J^high  Co.,  Pa.,  in  masses  consisting  of  aggregated  minute  tables ;  at  the 
Sandford  iron-ore  bed,  Moriah,  Essex  Co.,  N.  Y.,  in  delicate  s^es,  and  a  thin  scaly  crust,  in 
Ossures  in  the  ore,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  occurring  at  the  Oantoo 
mine,  Ga.,  in  pink-colored  crystals,  lining  carities  of  botryoidal  white  pyrite. 

On  cryst,  W.  P.  Blake,  Am.  J.  ScL,  II.  xyL  228, 1858,  and  this  Min.,  1854^  with  the  aboye  figa. ; 
▼.  Lang,  PhlL  ICag^  17.  zxr.  43,  1868;  both  on  Pennsylirania  ciystals. 

946.  TBNOSBITB.    Eolsyrad  Yttorjord  A.  F.  Swmberg  and  C.  TeHger,  Arab.,  zriiL  206^  18SS. 

Ytterspath  GervL    Tengerite  Dana. 

Palvemlent.    In  thin  coatings.    Sometimes  an  appearance  of  radiated 
rrystallization. 
Lustre  dull,  or  like  that  of  chalk.    Color  white. 

Oomp. — ^A  carbonate  of  yttriai  aooording  to  S?anberg  and  Tenger,  bat  no  analyaa  has  been 
(mblished. 

Pyr.,  etcr— In  the  dosed  tabe  yields  a  considerable  amonnt  of  water  (Pnish).  BCtervesces 
with  adds. 

ObSd — Occurs  as  a  thin  coatmg  on  gadolinite  at  Ytterby,  and  is  evidently  a  resuH  of  its  alter- 
ation. 


747.  ZARAHTB.  Bjdniifi  of  Nickel  (fr.  Tbxas,  Pa.)  SiiiimM^  /r..  Am.  J.  Sd.,  IL  iii  407, 
1847;  Emerald  Nickel  td,  ib.,  yi.  248,  1848.  Nickel  Smaragd  Germ.;  Texasit  Etnmff^  JCn., 
1853.  Carbonate  hidratado  de  Niquel  (fir.  Spain)  A,  Casares^  A.  IL  Aldbar  in  Min.  BeTtsli 
of  Madrid,  304, 1650;  Zaiatita  Oaams,  ib.,  176»  Mardi,  1851.    Zamtit  wrtmg  arikogr.    ' 

Incmsting;  often  small  stalactitic  or  minute  mammillary ;  sometimef 
appearing  prismatic  with  rounded  summits.    Also  massive,  compact. 
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H.=3— 3*25.  G.=2'57 — 2-693.  Lustre  vitreous.  C!olor  emerald-green. 
Streak  paler.     Transparent — translucent.     Brittle. 

Oonp.— JriO+2  ^ili+4  tt=Carbomc  add  11*7,  oxyd  of  nidcel  69-4^  water  28*9=100.  Mag' 
nesia  soems  to  roplace  at  times  part  of  the  ozyd  of  nickel,  and,  correspondingly,  the  color  becomet 
paler;  the  mineral  at  Texas  thus  graduates  toward  pennito,  which  has  the  same  ooncretionaijf 
aspect  as  much  of  the  zaratite. 

Analyses :  1,  B.  Silliman,  Jr.  (la);  2,  Smith  and  Brush  (lb.,  xvL  62) : 

C  Si  fi 

1.  Texas,  Pa.  11-69        58-81        29-60=100  Silliman. 

2.  *'  11-63        66  82        29  87,  Mg  1-68=100  8  <bB. 

Pyr.,  eto. — In  the  dosed  tube  vielda  water  and  carbonic  ad<^  and  leayes  a  graylsh-bladc  mag- 
netio  residue.  B.B.  infusible.  With  borax  in  O.F.  gives  a  bead  yiolet  while  hot  and  reddisli-brown 
on  cooling ;  in  B.F.  the  bead  becomes  gray  and  opaque  from  reduced  nidceL  C^olyes  easily 
with  effervescence  in  heated  dilute  muriatic  add. 

Obs.— Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine ;  also  at 
Swinaness  in  XJnst,  Shetland. 

Also  in  Spain,  near  Gape  Hortogal  in  Gklicia,  where  it  occurs  as  an  incrustetion  on  a  magnetite 
in  wbidi  there  is  some  sulphid  of  nickel;  it  is  in  dear  emerald-green,  vitreous  crusts,  some- 
times  transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nickel  with  o 
little  carbonate  of  magnesia. 

Named  after  Sen.  Zarate  of  Spain.    Casares^s  name  antedates  that  of  KenngotL 

748.  BBMINOTONTTS.    J.  0.  BooQi,  Am.  J.  SoL,  II.  xiv.  48,  1862. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak  pale  rose- 
colored. 

Oomp. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  add  with  a  slight  effervescence,  making  a  green  solution,  the  color  due  to  iron.  Cobalt 
reaction  with  borax. 

Obs.— Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and  epidote, 
at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 

749.  RTOROZmorrB.  Calamine  8mWw»^  PhiL  Trans.,  12, 1803.  Zinkbluthe  JTar^t,  TabelL, 
70,  99,  18o8  Hydro-carbonate  of  Zlna  Earthy  Calamine.  Zinoonise  .BnidL,  Tr.,  ii.  367,  1832. 
Zino-Bloom.  Hydrosinkit  KeMig^  Min.,  1863.  Marionite  EUUrhant^  O.  Bep.  Arkansas,  158, 
1868. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.     At  times  reniform,  pisolitic,  stalactitic. 

H.=2— 2-5.  G.=3-68— 3-8.  Lustre  dull.  Color  pure  white,  grayish 
or  yellowish.    Streak  shining.    Usually  earthy  or  chalk-like. 

Oomp^-In  part  2nC+2  2n£[=0arbonio  add  18*e,  oxyd  of  sine  75*3,  water  ll'l=ilOO 
Smithsou's  analysis  gives  I  fi  additionaL  For  anal  w,  10, 11,  the  0.  ratio  for  2n,  C,  6=  13  :  6  :  9 ; 
whence  5  2nC+8  2n^+tt,Goebel=Carbonic  acid  16-3,  oxyd  of  sdnc  73*4,  water  11*3=100 
The  analyses  of  Sullivan  (Nos.  11,  12,  13)  give  the  formula  3  2nC+6  2nlir=  Carbonic  acid  16*2 
oxyd  of  zinc  74*5,  water  10*3=100,  which  agrees  very  well  with  several  of  the  oflier  analyses 

Analyses  :  1,  Smithson  (1.  a,  the  specimen  a  white  dialky  incrustation) ;  2,  3,  Karsten  (Syst.  d 
Met,  iv.  429);  4,  Reiohert  (Ramm.  Hin.  Ch.,  239);  5,  Schnabel  (Pogg.,  cv.  144);  6-8,  Braun 
Petersen,  and  Yoit  (Ann.  Ch.  Pharm.,  cvUi.  48);  9,  Koch  (Bamm.  Min.  Ch.,  239);  10,  Terrell  (0 
R.,  xlix.  658);  11-18,  SuUivan  (Dublin  Q.  J.  Set,  ii.  136);  14,  Bonnet  (B.  H.  Ztg.,  xxiL  164);  16 
A.  Goebpl  (Bull  Ac.  St.  Pet,  v.  407) ;  16,  Elderhorst  (I  c.): 

C         2n  & 

1.  Bleiberg  18*6        71*4        16*1=100  Smithson. 

2       *«  14*78      72-76      12-26=99*79  Karsten. 
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5.  Baibol 

4.  HoUanthol 

6.  Bamsbeck 
&  Santandor 


u 


7. 

8. 

9. 
10. 
11. 
12. 
13. 

14.  Guipuzooa 
16.  Taft,  Persia 
16.  Arkansas 


It 
ti 

14 
tl 


it 


C  2q        & 

14*U  72-84  12-30=99*88  Karsten. 

16*26  71-69  1 1-90=99-74  Reichert. 

12-30  6404  15-61,  Ca  052,  Cu  0*62,  £l,  9e,  and  inioL  6'36=  99*46  3 

14-32  73-83  1 1-87  =  1 0002  Braun;  a.=3'262. 

16-1  73-1  ll-8=IOiiP.  &V. 

13-82  74  78  1145  =  100  P.  &  V. 

13-60  74-46  12-04  =  100  Koch. 

1406  72-72  13-23=100  Terrea 

16-07  74-76  1017  =  100  SuUivan. 

16-U2  74-87  1 1  U = 1 00  SuUivan. 

16-13  74-34  10-53=100  SuUivan. 

16-01  73-88  1111  =  100  Bonnet 

(t)  15-17  73-36  11-13=99-66  GoebeL 

1601  73-26  11-81  =  100-08  Elderhorat 


The  compact  mineral  loses  2-04  p.  c.  of  water  and  carbonic  add  on  heating  to  130^  C,  and  14*42 
p.  c.  more  on  heating  for  6  h.  to  160'*  to  180''  G.  (Sullivan). 

Schonichen  describes  (B.  U.  Ztg.,  xxiL  164)  a  snow-white,  massiva  subtranslucent  material 
ftt)m  near  LaKestosa  in  Guipuzcoa,  Spain,  which  contained  Si  31-60,  ii  26-43—20*27,  2n  21*36 
—28*45,  ^  18*32—19-65.    It  is  probablj  a  mixture  of  hydrozincice  and  kaolinite. 

Pyr.,  etc. — In  the  closed  tub^  yields  water ;  in  other  respects  resembles  smithsonite. 

Obs. — Occurs  at  most  mines  of  zinc^  and  is  a  result  of  the  alteration  of  the  other  ores  of  this 
metal 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in  Spain, 
along  with  calamine,  smithsonite,  and  blende,  covering  the  floor  of  an  extensive  cavern  to  a  deptli 
of  a  yard  and  a  half,  and  lianging  in  dazzling  white  branching  stalactites  from  the  roof;  part  ia 
concretionary,  pisolitic,  nodular;  it  is  intimately  mixed  with  silicate  of  zinc^  and  is  pseudomor- 
phous  after  it ;  and  opal-like  masses  of  silicate  and  hydrous  carbonate  are  common,  formed  by 
the  faJling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the  mines  of 
Las  Nievea  and  La  Augustina ;  at  Bleiberg  and  Raibel  in  Gariuthia ;  near  Reimsbeck,  in  West- 
phalia; in  Hollenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  in  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  FriedensviUe,  Pa. ;  at  Dnden,  in  Wisconsin,  as  a  concretionary  fibrou£ 
white  crust  on  smithsonite;  in  Marion  Co.,  Arkansas  {marioniU\  in  concentric  and  contorted 
iaminsQ  and  botryoidal  crusts. 

Beudant's  name  zinconiat^  fh)m  zinc  and  <cdvi(,  powder,  has  priority,  but  is  too  badly  formed  to 
be  retained. 

Artif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates  of 
the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the  air,  is  a 
related  compound,  containing,  according  to  Bonsdorff,  C  1419,  2n  71*25,  ^  14  66=100,  agreeing 
with  Smithson^s  analysis  above. 


960.  AURIOHAIiCim.  Calamine  verdAlre  (containing  "une  bonne  quantity  de  cuivre"^ 
Mine  de  Lai  ton  [= Brass-ore],  Pairin^  Apergu  d.  Mines  en  Sib^rie,  in  J.  de  Phys.,  xxxiiL  81, 
1788.  Mine  de  Laiton  de  Pise  en  Toscane,  Aurichulcum  of  Uie  ancients  ?,  Sagt^  J.  de  Phya, 
xxzviiL  155,  1791.  Messingbliithe  Germ,  Aurichalcit  BoUger,  Pogg.,  xlviiL  495,  1839. 
Buratite  DeUsse^  Ann.  Ch.  Phys.,  IIL  xviil  478,  1846.    Orichalcit  Glocker^  Syn.,  230,  1847. 

In  acicular  crystals  forniing  drusy  incrustations ;  also  columnar,  diver- 
gent; plumose;  granular;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometimes 
sky-blue.     Streak  pale  greenish  or  bluish.     Translucent. 

Comp.,  Var. — A  cuprous  hydrozincite.  For  the  original  aurichalcite,  0.  ratio  for  Cu,  2n,  C, 
fi=2  :  8  :  4  :  8.  2  Ou  0+3  Za  ^,  Bottger ;  or  2  2n  C  +  3  (Cu,  Za)  ^=Garbonic  acid  16%  oxyd 
of  copper  29*2,  oxyd  of  zino  44*7,  water  9*9= 100. 

For  buraUie^  or  the  so-called  lime-aurichalcite,  according  to  Delesse,  fi  C-f^l^.  in  which  ft= 
On,  2u,  Oa,  in  the  ratio  10  :  14  :  1  In  the  Chessy  mineral,  and  7  :  8  :  3  in  the  Altai  But  the 
lime  is  probably  from  mixed  calcite,  as  suggested  by  Berzelius;  and,  this  removed,  the  formula 
is  that  tibove  given,  as  shown  by  Rinse. 

A  Santander  variety,  analyzed  by  Bisse,  containing  much  less  copper  (anaL  6^  7),  afGarda  thi 
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rormula  (Cu.  2n)  C-h2  2n  fi,  with  Cu  to  2ii  in  the  first  member  as  8  :  1,  the  0.  ratio  fcr  Cu, 
Za,  C,  £[  being  3:9:8:8. 

Analyses:  1,  2,  Bottger  (I  c);  8,  Connel  (EA  N.  Phfl.  J.,  adv.  36);  4^  5,  Delesse  (L  c);  C,  7 
H.  Bisse  (Verb.  oat.  Yer.  Bonn,  96,  1865): 


1.  Altai,  Aurichak, 

2.  "  " 
8.  Matlock,  *< 
4.  Altai,  BuraUU 
6.  Gheeaj, 
6.  Santander 
1. 


1606 
16-08 


9-95 
9-93 


27-6 


M 


2145 
19*88 
14-08 


1080 


ii 


24  69 


Cu  Zn        Oa 

28-19  45-84  — =10006  Bottger. 

28-86  45-62  =99*99  Bottger. 

32-6  42-6        ^.=102'5  ConneL 

29-46  82*02  862=100  Delesse. 

29-00  4119  2-16=99-86  Delesse 

18*41  65*29  — ,ganguel-86=l«Hj-44Ris80. 

16*03  66*82  — ygangne  1*69=99**23  Risse. 


Pyr.,  etc. — In  the  doeed  tube  blackens,  and  yields  water.  B.B.  invisible;  colors  the  fiame 
deep  green.  With  soda  on  oharooal  g^ves  a  coating  of  ozyd  of  zinc,  yellow  while  hot  and  white 
on  cooling;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green ;  the 
fused  mass  remoyed  from  the  coal  and  triturated  in  a  mortar  affords  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  acids  with  effervesoence. 

Oba. — Aurichaldte  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  calcite  and  limonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre;  at  Roughtcn-Gill,  in 
Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sci.,  II.  xz.  412). 

The  buratite  comes  fVom  Loktefskoi;  Chessy,  near  Lyons;  Fremont,  Tyrol;  Retzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  calciferous) ;  Gampiglia  in  Tuscany. 

The  mineral  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (L  c.),  and  called  Brass  ore  (Mine  de  Laiton),  '^because,"  as  he  says,  **the  compound  of 
copper  and  zinc  is  here  made  by  nature.".  Among  the  brass  or  copper  ores  of  the  ancients, 
aunchalcum  was  reputed  the  best  (Pliny,  xxxiii.  2);  and  Sage  was  thence  led  to  suggest  (L  c, 
1*791)  that  the  cupriferous  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  audent  avrichalcum.  As  the 
ore  {»  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  aurichalcum 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  aurichaicum  is  regarded  by  some  good  authorities  as  derived  Arom  ^optixaXtcoi 
{=moufUain  brass) ;  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichalcum.  But  others 
regard  it  as  a  hybrid  word  (fh>m  the  Latin  aururn,  goid^  and  x'^^'^^h  ^o^  or  bronze)^  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  o.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichalcite  to  orichaldtie;  but,  whatever  the  derivation,  as  the 
use  of  aurichalcum  dates  from  before  Pliny's  time,  we  modems  may  as  well  let  it  stand  without 
correction. 

750A.  ZiNKAZUBlTB  Bt'eHK^  B.  H.  Ztg.,  1852,  101.  A  blue  mineral  in  small  crystals,  having 
i>.=3'49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the  reactions 
of  copper  and  zinc.  According  to  Plattner,  it  consists  of  sulphate  of  zinc^  carbonate  of  copper, 
vid  some  water. 


761.  MAZiAOHITB.  XpocroirtfXXa  pt  Theophr.^  Dioscar.,  etc.  ^cf<!iri  Lfiao>,YS,s  [False  Emerald 
of  Copper  Mines]  pt,  Theophr,  COiryBOOolla,  Molochites,  pt,  P/m.,  Agric  Berggrun,  Cfemi. 
Molochit,  Agric.,  Interpr.,  1646.  w£rugo  native,  Yiride  montanum  pt,  Koppaigron,  Barggront 
pt,  Malachit  WalL,  Mm.,  278,  279,  1747.  Guivre  carbonate  vert  L'Abbe  IbtUana,  J.  de  Phys.,  il 
609,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  Copper;  Qreen 
Malachite ;  Mountain  Oreen  pt    BerggrAn  pt  Oerm,    Atlaserz  [fib.  var.]  Gferm. 

Monoclinic.    (7=88**  32' ;  /A  /=104°  28',  i4  A  -l-i=118°  16',  Zepharo- 
vich  ;a:b:  c=0-51155 : 1 : 1-2903.   Observed  planes :  O ;  vertical,  L  t-i,  iA  \ 
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22',  Zeph.  obfl. ;  ^-i  A  |-t,  reent  in  twin,  163*"  20'— 36',  Lang  obs.  ^  Cam 
men  form,  f.  611 ;  also  same  with  other  terminal  planes ;  also  with  m 
wanting;  also  with  i-iy  iA  very  large,  making  a  rectangular  prism  ;  also 
with  the  vertical  prism  very  short,  as  in  f.  612.  Crystals  rarely  simple. 
Twins  :  composition-face  i-t,  f.  611 ;  the  reentering  angle  varying  with  the 
terminating  planes ;  often  penetration  twins,  as  in  l  612,  in  which  the  upper 
and  lower  halves  in  front  are  continued  respectively  in  the  lower  and  upper 
halves  behind,  as  iUustrated  in  f.  612a,  a  clinodiagonal  vertical  section  o( 
612 ;  also  under  the  terminal  planes  of  611  in  613.   Cleavage :  basal,  highly 


eii 


612 


612a 


<3«    Ai 


perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  incrusting,  with 
surface  tuberose,  botryoidal,  or  stalactitic,  and  structure  divergent ;  often 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  oi 
earthy. 

n.=3"5— 4.  G. =3-7— •4*01.  Lustre  of  crjrstals  adamantine,  inclining 
to  vitreous ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  bright  gi'een.  Streak  paler  green.  Translucent — subtranslucent — 
opaque.    Fracture  subconchoidal,  uneven. 

Oomp.— Ou*  0-f-fl!=6a  C  +  Cu  ]^=OarboDio  acid  19*9,  protoxjd  of  copper  7 1  '9,  water  8-2= 100. 
Analyses:  1,  Elaproth  (Beitr.,  li.  287,  1797);  2,  VauqueUn  (Ann.  du  Mus.,  xx.  1);  %  PhiUip^fX 
Boyal  Inst,  It.  276) ;  4,  J.  L.  Smith  (Am.  J.  ScL,  II.  xx.  249) : 


C 

Ou 

£[ 

1.  Tuijinak,  Ural 

2.  Ohessy 

3.  " 

4.  Phenixville 

180 

21-26 

18*5 

19-09 

•yo-s 

7010 
72-2 

71-46 

11-6=100  Klaproth. 
8-75=lO0-10  Vauquelin. 
9-3=100  PhiUipa. 
9-02,  Pe  0-1 2 -99-69  Smith. 

Fontana,  the  first  analjrst  of  the  species,  obtained  G  c.)  C  19*4,  Xi  5-6,  leadng  75  p^  e.  for  tiw 
fiopper.  Other  analyses  :  ores  from  the  UrsUs  and  Finland,  by  A.  K  Nordenskiold  (Act  Soc.  So. 
Fenn.,  iv.  607);  Ural,  by  Stnive  (Verb.  Ges.  St.  Petersb.,  1860-61,  lO.i). 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.  B.B.  fuses  at  2,  coloring  the  flaxnn 
emerald-green ;  on  charcoal  is  reduced  to  metaUic  copper ;  with  the  fluxes  reacts  like  melaoonite. 
Soluble  in  adds  with  effervescence. 

Oba^— Green  malachite  accompanies  other  ores  of  copper.  Perfect  crystals  are  qnite  rare 
Ckxnirs  abundantly  in  the  Urals ;  at  Ghessy  in  France,  in  the  old  mine  at  Sand  lodge,  in  Shettand 
at  Schwatz  in  the  Tyrol;  in  Cornwall  and  in  Cumberland,  England;  Sandlodge  copper' min^ 
Scotland ;  limerick,  Waterford,  and  elsewhere,  Irelaod  ;  at  Grimberg,  near  Siegen,  in  Germany. 
At  the  copper  mines  of  Nischne  Tagilak,  belonging  to  M.  Demidofi^  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite ;  one  mass  measured  at  top  9  by  1 S  ft. ;  and  the  portioo 
nncovered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handsooie 
■t  Bembe,  on  the  west  coast  of  Africa  *  with  the  copper  ores  of  Cuba;  Ch.li ;  Australia. 
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Occurs  in  Coim^  at  Cliesbire.  In  Ni  Jeney,  at  Schujier's  mines,  and  stfll  better  at  New  Briiii» 
wick.  In  Pennsylvania,  in  the  Blue  Ridge,  near  Kicbolson's  Gap ;  near  Murgantown,  Berks 
Oounty;  at  Ooruwall,  Lebanon  Ooi,  in  good  specimens;  at  the  Perkiomen  and  Phenizyille  lead 
mines.  In  MatyUMd^  between  TancTtown  and  Newmarket,  £.  of  the  Mouocacj;  in  the  Catoctin 
Mta.  In  Wiaconeiny  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In  Califofma,  at  Hnghea*! 
mine,  in  Calaveras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  into  tables,  smtflT* 
boxes,  Tases,  etc 

Named  from  naXax^i,  maUotos,  in  allusion  to  the  green  color. 

Recent  papers  on  cryst,  y.  Lang,  PhiL  Mag.,  lY.  zxr.  432,  zxriiu  602  ;  y.  Zepharoyich,  Ber. 
Ak.  Wien,  IL  112 ;  Hessenberg  Min.  Not,  Nos.  iii.  yL  yil 

t5lA.  Mybobin.  Massiye.  G.=2*62.  Soft  Color  blackish-brown,  when  pore;  usuallj  green 
or  red,  fit)m  mixture  with  malachite  and  red  ozyd  of  iron.    Fracture  conchoidaL 

Cbmp.— According  to  Thomson  (Min.,  L  601,  18S6V  Carbonic  add  16*70,  ozyd  of  copper  60-t5, 
sesquiozyd  of  iron  (mechanically  mixed)  19*50,  silica  2*1 0,  loss  0'96,  Giyes  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hindostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala- 
ohite. 

t6lB.  Ldo-Malachits  (Kalk-malacbit  Zineken^  B.  H.  Ztg.,  L  1842).  Massiye^  reniform,  botry- 
Qidal;  structure  fibrous  and  foliated.    H.=:2*5.    Lustre  silky.    Color  yerdigris-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterbeig  in  the  HanL 

762.  AZURITB.  CeBruleum,  Lapis  armenins  pi,  PUii.,  xzziiL  5*1.  CaBrulemn,  Cfenn,  Lasur^ 
Berglasur  pt,  Agric,  217,  eta  Koppar-Lazur,  Cuprum  lasureum,  Caeruleum  montannm,  WaH, 
Min.,  280,  1747.  Bleu  de  montagne,  Cuiyre  azur^  J^.  Trl  Wall,  L  506,  1753.  Kupferlasur 
Warn.  Bergblau  Germ.  Abbe  IbntOMt,  J.  de  Phys.,  il  1778  (with  anaL  making  it  a  carbon- 
ate). BlueCarbonateof  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuiyre 
carbonate  bleu  I\r.  Azurite  BeucL,  Tr.,  417,  1824.  Lasur  Haid.^  Handb.,  508,  1845.  Chessy- 
lite  B.  &  Jf,  Min.,  594,  1852.    Lasurit  v,  KdbeU,  Tafehi,  32,  1858. 

Monoclinic.  C=%r  39' ;  /A  7=99°  32',  0  A  14=138°  41' ;  a  :  I :  c- 
1-089  :  1  :  1-181.  Observed  planes :  0 ;  vertical,  /,  i-i^  i4,  i-2,  i-f  >  ^^  > 
clinodomes,  ^,  |4,  f-l,  ^4,  f4, 14,  f 4,  24,  34 ;  hemidomes,  1-i,  2-t,  -J-i, 
-1-i,  -2^ ;  hemioctahedral,  f ,  1,  2,  -1,  -2 ;  2-2,  4-4 ;  |-i,  f  i.  f  i^,  4-^,  «2-i, 
-|-i ;  |-d.     0  usually  striated  parcdlel  with  the  clinodiagonaL 

O  A  7=91°  48'  U  A  i-i=115°  35'  W* 

0  A  t^=92  21  14  A  1-i,  ba8.,=82  38 

OAl-i=132  43  24  A  24,    "    =120  46 

0  A  1=125  8  i-2  A  i-2=134  8 

O  A  2=108  35  ^  A  i^=121  10 

0  A  -1=127  28  i-i  A  i-i=118  60 

1  A  1,  front,=116  7  ii  A  2-i=153  51 
-1  A  -1,  ''  =118  16  i4  A  7=139  46 
i-i  A  1-/=134  56 

Cleavage :  24  rather  perfect ;  i-i  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition ;  also  dull 
and  earthy. 

H. =3-5— 4*25.  G.=3'5— 3-831.  Lustre  vitreous,  almost  adamantines. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue, 
lighter  than  the  color.  Transparent — subtranslucait.  Fracture  conchoidal 
Brittle. 

Oomp.— 2  du  0+OxL  ^=0&rbon{c  acid  25*e,  ozyd  of  oopper  69'2,  water  6*2=100.    Analyse« 
1,  Klaproth  (Beit?.,  iy.  81,  1807) ;  2.  PhiUips  (J.  Roy.  Inatitution,  iv.  276) ;  8,  YanqneUn  (Anp.  di 
Hub.,  zz.  1);  i^J.h.  Smith  (Am.  J.  ScL,  XL  zz.  250) : 
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C        Ou        fl: 

1.  TorjiDsk  24  70  6=100  Elaproth. 

2.  Ghessy  26*46        69*08        6  46=100  Phillipft. 

3.  "  250  68-5  6-5VauqueIin. 

4.  Phenixville        24*98        6941        6'84=100'23  Smith. 

Abb^  FoDtana  obtaiiied  0-  c)  C  81*42,  Ou  68*573,  with  only  1007  of  water. 

Pyr.,  etcw— Same  as  in  malachite. 

Obs.— Occurs  in  splendid  crystaUizations  at  Ghessji  near  Lyons,  whence  it  derived  the  mat 
Chessy  Ckfj^>er.  Also  in  fine  crystals  in  Siberia ;  at  Moldawa  in  the  Bannat ;  at  Wheal  BoUer, 
near  Redruth  in  CSornwall ;  also  in  Devonshire  and  Derbyshire,  England ;  in  small  quantities  8l 
Alston-Moor  and  Wanlockhead,  etc. ;  at  Porto  Oabello,  S.  A. 

Occurs  in  Penn.,  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  gale- 
nite,  blende,  and  cerussite ;  at  Phenizville,  in  crystals ;  at  Cornwall,  in  crystals  on  red  sbale ; 
near  Nicholson's  Gap,  in  the  Blue  Bidge.  In  N.  York,  near  Sing  Sing.  In  N.  Jersey,  near  Nev 
Brunswick.  In  Wisoonsirij  at  the  old  copper  diggings  near  Mineral  Point,  in  good  crystals ;  also 
at  the  Bracken  mine,  in  small  but  line  crystals.  In  CaH/omiOf  Calaveras  Co.,  at  Hughes's  mine, 
in  ciystals. 

When  abundant,  azurite  is  a  valuable  ore  of  copper.  When  ground  to  an  impalpable  powder, 
it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  Uttle  value  as  a  pigment,  on  account  of  its  lia* 
bility  to  turn  green. 

Alt. — Azurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  acid. 

752  A.  Atlaseti  BreHh.,  B.  H.  Ztg.,  zxiv.  310,  1865.  A  carbonate  of  copper  from  OhafiarciUoio 
Chili,  containing  chlorine.  It  much  resembles  atacamite.  It  is  coarse  or  fine  columnar,  with 
U.=8— 4;  G.=S*889— 3*869;  lustre  vitreous  to  silky;  color  between  celandine  and  emerald- 
green,  nearer  the  first;  streak  verdigris-green.    T.  Erhard  obtained  for  it  (L  a) : 

C  16*48        Ou70I8        1^9*80        a  4*14        gangue  0*70=100*80, 

whence  he  derives  the  formula  7(Cu'C+fi)+CuCl+3]S^,  equivalent  toT  of  malachite,  1  of « 
hydrous  chlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  Ou,  10  ^  1  Cu  CL  If  now  the  CuCl  ii 
from  mixed  atacamite,  it  is  combined  ^ith  3  Cu  tl.  The  remainder,  1 1  Cu,  7  C,  7  ^,  correspond^ 
excepting  an  excess  of  water,  very  nearly  to  the  composition  of  azurite ;  11  Cu,  7i  C,  3|  £[,  would 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  8^  parts  of  azurite  with  1 
part  of  atacamite. 

763.  BISMUTITU.    Bismutit  BreUh.,  Pogg.,  liii  627,  1841.    Kohleusaures  Wismuthoxyd, 

Wismuthspath,  Oerm,    Bismuthite.    Carbonate  of  Bismuth. 

In  implanted  acicular  crjstallizationB  (pseudomorphonB) ;  also  incrnsting 
or  amorphouB ;  pulverulent. 

H.=4— 4-5 ;  3-5,  specimens  that  have  lost  their  lustre ;  earthy,  1*5. 
G.=6-86— 6-909,  Breith. ;  7*67,  from  South  Carolina,  Kammelsberg.  Lus- 
tre vitreous  when  pure;  sometimes  dull.  Color  white,  mountain-green, 
and  dirty  siskin-green  ;  occasionally  straw-yellow  and  yellowish-graj. 
Streak  greenish-gray  to  colorless.     Subtranslucent— opaque.     Brittle. 

Oomp.— According  to  Plattner's  examinations  (Pogg.,  liiL  727X  it  is  a  carbonate  of  bismuth, 
containing 


the , .  _,  . , , ^ ,  „ 

8*5=100.    Analyses:  1,  Bammelsberg  (Pogg.,  Ixxvi.  564,  1849)-,  2,  8,  Qenth(Am.  J  Set.  ii 
ZZUL427): 

C  Bi  fi 


1.  Chesterfield  Dist 

6-66 

90-00 

3-44=100  Bamm. 

2.           "           " 

7-04 

89*05 

3-91=100  Gknth. 

3.           ••           " 

7-30 

87-67 

5*03=100  Gtonth. 

Pyr.,  etc. — ^In  the  closed  tnbe  decrepitates  and  gives  off  water.    B.B.  fuses  readily,  and  ot 
duurooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.    D^flolves » 
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oitric  add,  with  slight  effervesoenoe.    DissolTes  in  muriatio  add,  affording  a  deep  yello  w  solit 
tion. 

Oba. — ^Bifliputite  occurs  at  Schneeberg  and  Johanngeorgenstadt,  withnatire  bismuth,  and  neai 
ilirschberg  in  Russian  Voigtland,  with  brown  iron  ore,  native  bismuth,  and  bismuthinite ;  at 
Joachimsthal ;  near  Baden ;  also  in  the  gold  district  of  Chesterfield,  S.  C,  at  Brewer's  mine,  in 
porous  jeUowish  masses,  sometimes  reddish  from  oxjd  of  iron  ;  surface  of  fracture  white  and 
ritreous,  resembling  somewhat  calamioe ;  in  (Gaston  Co.,  N.  C,  in  yellowish-white  concretions. 

753A.  With  the  bismutite  of  Joadhimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
crystals,  yitreous,  siskin-green  to  dove-brown,  translucent  It  contains,  according  to  Lindacker 
(VogVs  Min.  Joach.,  168),  oiyd  of  bismuth,  carbonic  add,  water,  silica:  effervesces  with  acids, 
and  B.B.  gives  bismuth  reactions. 

164.  UBBiami.    J.  L.  SmUhj  Am.  J.  Sd,  U.  v.  336,  1848,  and  zL  259.    Uran-Kalk-Car- 

bonat  Voglf  Jahrb.  G.  Beicha.,  iv.  221,  1853. 

In  mammiUary  concretions,  or  thin  coatinga ;  cleavage  apparent  in  one 
direction. 

H.=2— 2'5.  Lustre  of  fractnre  vitreous.  Color  beautiful  apple-green. 
Transparent. 

Oomp.— ^C+0aC-t-20^=Carbonic  add  11*1,  oi^d  of  uranium  36*2,  lime  7  1,  water  46*6; 
or  2  0a  C+S'0  +  36fi,  Ramm.,=C  903,  ^  3912,  Ca  7-67,  fl  44-19=100.  Analysis  by  J.  L. 
Smith  (L  c.) : 

C  10-2  ^  SB  0        Oa  8-9  1^  46*2 

Pyr.,  etc.^ — In  a  matrass  yields  much  water  and  becomes  yellowish-gray.  At  redness  it 
blackens,  without  fusing,  and  on  cooling  returns  to  an  orang&red  color.  At  a  higher  heat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass  in  the  outer  flame,  and 
a  green  gla^s  in  the  inner.  Dissolves  readily  in  dilute  acids  with  effervescence,  and  affords  a 
yellow  solution,  with  the  reaction  of  uranium  and  lime 

Obs. — Occurs  with  medjidite  on  pitchblende,  near  Adrianople,  Turkey ;  also  at  Johanngeorgen- 
stadt  and  Joachimsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  salt  are  derived 
from  the  pitchblende. 

A  related  mineral  fh>m  Eliae  mine,  near  Joachimsthal,  has  been  examined  by  Yogi  and  J.  Lin- 
dacker (Jahrb.  G.  Reichs.,  iv.  221,  185.S).  It  occurs  in  scaly  aggregations  on  pitchblende,  bas  a 
siskin-green  color,  and  a  pearly  lustre  on  a  deavage-face ;  subtransparent  to  translucent;  H.= 
2'.')— 3.  B.B.  on  charcoal  invisible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolves  with  effervescence  in  sulphuric  add,  a  white  deposit  being  thrown  down ;  solution  in 
sulphuric  and  muriatic  adds  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lindadrer  (L  a),  U  C+Ca  C+5  ]^=C  2418,  tJ  8703,  Oa  1555,  £[ 
23  84 = 100.    Mean  of  three  analyses : 

C  23-86        tl3711        Ca  15-56        ld[  23  34=99*87. 

'These  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

766.  VOQiUTB.    Uran-Ealk-Kupfer-Carbonat  Voglf  Jahrb.  G.  Beidm.,  iv.  222,  1853.    Voglit 

JJatd,  ib.,  223. 

In  aggregations  of  crystalline  scales.     Scales  rhomboidal  somewhat  like 
gypsum,  with  angles  of  lOO''  and  80°,  Haid. 
Lustre  pearly.     Color  emerald-green  to  bright  grass-green.    Dichroic. 

Oomp.— S  trC+2  0aC+Cii'C*-M4  fi,  Lindadcer,  from  his  analyBis  (Jahrb.  G.  Beidifl.,  it 
922): 

C  26*41        tr  3700        Oa  14-09        Cn  8*40        &  13*90=100. 
Pyr.,  etc.— In  the  dosed  tube  blackens  and  yields  water.    B  B.  in  the  platmum  fcroepi  inAi 
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Bible,  ook>T8  the  flame  deep  green ;  if  moistened  with  mmriatic  add  the  flame  is  momentarilj  blue 
Witli  floda  on  charooal  yieldB  metallio  oopper.    With  borax  in  O.F.  the  bead  is  jellow  while  bo4 
and  reddish-brown  on  cooling;  in  R.F.  green  while  hot  and  donded  when  cold.    Soluble  iuacidi 
with  eflTervescence. 
Obii.— From  the  Eliaa  mine,  near  Joachimsthal,  implanted  on  pitchblende. 


8.  OXALATES. 


616 


966.  WBBWBLUTB.    Oxalate  of  Lime  B.  T.  Bnoke,  FbSL  Uag^  HL  xH  449,  1840.    Oa 
oaksite  Sh^^ard^  Uin.,  Ill,  1844.    Whewemte  RAM,  Uhiu,  623,  186S. 

MonocUnic.  d7=72^  41',  I A  7=100°  36',  O  A  14= 
127°  25' ;  a  :  ft  :  ^=15745  : 1 : 1-1499.  Observed  planes 
as  in  the  annexed  figure.  0  A  7=103°  14',  O  A  l-i= 
109°  28',  (?A-i=141°  6',  7Aa=129°  42'.     Cleavage 

Sarallel  with  O ;  less  perfect  parallel  with  7,  and  the  lon^r 
iagoDal.    All  the  planes  bright  except  7  and  — I*,  whidi 
are  vertically  striated.    Twins :  composition-face  l-i. 

H.= 2-5— 2-75.  Lustre  like  that  of  sulphate  of  lead. 
Very  brittle.    Fracture  conchoidal. 

This  spedes,  an  oxalate  of  lime,  was  obserred  by  Brooke  In  ciystab 
from  a  tenth  to  a  fourth  of  an  inch  broad  on  calc  spar;  the  locally  of  the 
spar  is  not  known. 

The  name  omealcUe  proposed  by  Shepard  is  badljr  formed,  and  shoold  jield  to  Brooke  i 
Miller's,  after  ProC  Whewell  of  Cambridge. 

767.  TemsoHtn  Lubig,  Ann.  Ch.  Fharm.,  Ixxxvi  113,  1863.  An  oxalate  of  lime,  ooeDniqg 
as  a  grayish,  warty,  and  somewhat  opattne  inomstation,  about  a  line  thick,  on  the  marble  of  the 
Parthenon,  Athens.  A  complete  analysis  has  not  yet  been  made.  Its  origin  is  attributed  to  the 
action  of  some  kind  of  Tegetation  oo  the  marble.  It  is  probably  identical  with  ~*^ — ^^ 
Named  after  F.  ▼.  Thiersdi,  the  disooTorer. 


IbX  HUMBOLDTINB  Faser  Besin  (Honigstehisanrer  Ssen  ?)  BteUh^  Char.,  70,  1820.  Ham' 
Doldtine,  Oxalsanres  ESsen,  K  ds  JHvero,  Ann.  Oh.  Phys.,  xriiL  207, 1821.  fiaen-Beain  BreUkj 
Glib.  Ann  hEx.  426^  1822.  OxaUt  BnWL,  Ohar.,  1823.  Homboldtit  LumK,  Handk,  789, 
1826. 

lu  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  structure 
fibrous  or  compact. 

H.=2.  G.=213— 2-489.  Dull  or  slightly  rerinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  n^ative  electricity  by  friction,  when 
insulated. 

OOMr.^2  te  Q+3  fiisOxafic  acid  4»,  protaoyd  of  iron  42*1,  watsr  16*8sl00.  AsuHjwIm  hj 
Bamuh  ^iberg  (Fogg.,  idri  283): 

fe  41-13  QzaBo  add  42*40  Qoas)  16-37=100. 

ICana*  1  de  Biveco  obtained  (L  a)  OxaBcadd  46*14^  and  proloxyd  of  iron  63-96,  w'flk  no  walec 
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Rammelfiberg  (Pogg..  liil  631,  1841)  baa  conflrmed  his  former  analjsifl,  and  shown  that  the  iron 
is  all  protozyd. 

Ptr^  Kia— In  the  closed  tabe  yields  water,  turns  black,  and  becomes  magnetic.  B.B.  on  coar 
ooal  is  colored  at  first  black,  but  later  red,  and  with  the  fluxes  reacts  for  oxyd  of  Iron. 

Ob&-— Occurs  in  brown  coal  at  Eoloseruk,  near  Biiin,  Bohemia;  at  Oross-Almerode,  in  Hessia, 
and  according  to  T.  8.  Hunt,  at  ELettle  Point,  in  Bosanquet,  Canada,  as  an  incrustation  on  black 
■hatei,  9ott,  earthy,  snlphur-yellow  (Iiogan's  Beport,  18IH),  1863). 
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VL  HYDROCARBON  COMPOUNDS. 


ARRANGEMENT  OF  THE  SPECIES. 

L  SDIPLE  HrDROGARBONS. 

1.  Uabsh-Gas  SEBEBa—  Oeneral  farvMila  ObHsb  ^  f 
I  KXniTlU  GROUP.— Liquids. 

Ht  TvimTUO  Htdbzd  €4  Hit  764.  Hepttuo  Htdbzd  6r  Hit 

Tv4.   rKNTTUO  HtDRID  6bHi«  765.  OOTTLIO  HtdBCD  6a Hi. 

t^  llBXTUO  HTDBID  €sHt4  766.  KONTUO  HtdBID  6tHso 

Vtkv^  M«  also  In  nature  the  gaseous  members  of  the  series,  ^  H41  or  Mabsh-gas  (Methy  tic 
^^^AtisO;  <\  II*}  ^^  Ethtuo  Htdbxd;  0s  Hs,  or  Trfttlio  Hydbid. 

i  HKTA^NAPHTHA  GROUP.— Probably  polymeres  of  the  species  of  the  Naphtha  group  by  a 
common  multiple ;  boiling  point  7°-8*'  higher  than  for  oorresponding  species  of  the  Naph- 
tha group. 

t$T,  ne4Hio  769.  nesHu  771.  n6tHi« 

t««,  ne.Hi,  770.  n6tHi, 

Ik  ^niKERERITE  GROUP.— Solid,  or  butter-like,  and  tasteless. 

tTl  SOHraBBEBiTB  n<0H4  773.  Ohbibicatixb  n6tHa 

2.  Ethtlenb  Sbbibb  OB  OhwranBB.^  Oeneral  fofTMtla^'ELn* 

4,  PITTOLIUM  GROUP.— Liquids. 

774  Dboattlenb  6i«H9t  776.  DoDiOATTLBni  OhHm 

77  6.  EsDEOATTLBNB  611  Hm  777.  Dboatbittlenb  OisHm 

1  PARAFFINE  GROUP.— Solids,  wax-like;  tasteless. 

778.  Ubpbthitb  780.  Ozooebitb 

779.  HaTOHITTITB  78L  ZiBTBIBIEin 

Appendix,— 1B2,  Elatebtti  783.  SETVLDro  Stonbs  Resex 

3.  Oauphbke  SHmEB.---- General  Jbrmtda  €^^99^  4. 

8.  FIOHTELITE  GROUP.— Solid;  without  taste  or  smell;  easily  erTStallieabta. 

784  FiGHTBun  n6]»Hi«  786.  Dufira 

T8ft.  Habtitb  n6iiHs«  787.  Izolttb 


OZTOKNATED  HYDBOGARBON  OOHPOUNDS.  7S1 

4  BxNZOU  SEBiBB.—OenmU  Ibrmula B^B^,^ 
T.  BENZOLE  GROUP.— Liquids. 

788.  Beszolx  eaH«  791.  OUMOU  69  Hit 

789.  ToLtrOLB  67  H,  7»2.  OmOLi  6ioHu 

790.  Xtlolb  ^aHio 

8.  KONLITE  GfiOUP.— SoUd. 

798.  KoNiiTB  n6flH« 

6.  Nafhthaldt  Bmajss.^(MnmUfinmilae^Bt^i%, 
994.  Nafbthauk  ^iqHs 

Jppoidtx. — ^796.  Idbiautb. 

IL  OXTGENATBD  HYDROCARBOira. 

1.  GEOCBRITB  GROUP.— Ratio  of  6,  H=l  :  2.     Wax-Uke. 

796.  Gboobriti  6„HMe,  797.  GBOHTBicirB  etiHciOt 

2.  SUOCnaiTB  group.— Ratio  of  6,  H=5  : 8  to  5  :  81.    Insoluble  In  aloobol  and  ether. 

[Below,  the  ratio  of  6,  H,  0  is  giyen  for  the  species,  and  for  better  oompariaon  the  car 
bon  is  made  40,  without  writing  out  a  formula.] 

798.  OOPALITB  40 :  64 :  1  802.  Ambsttb  40 :  66 :  5 

799.  SucciNiTB  40 :  64  : 4  803.  BATHViLLm  40 :  68 :  4 

800.  Walohowctb  40 :  64 :  3i  r  804.  ToRBANm  ?  40 :  68 :  S 

801.  ?  BuoAEAXANom  40 :  66  :  2^ 

5.  XTLORETINITE  GROUP.  —Ratio  of  6,  H=5  :  8  to  6  :  8^.     Largely  soluble  in  ether,  and 

some  species  in  aloohoL 

805.  Xtlobstinitb  40 :  64  : 4  806.  Lbuoopstbitb  40 :  67i :  2| 

807.  Euosxini  40 :  68 :  2^ 

4.  SOLERETINITE  GROUP.— Ratio  of  6,  H=6 :  7.    Insoluble  in  alcohol  and  ether. 

808.  SoLKmrriNiTH  40 :  66 :  4 

6.  FYRORETINITE  GROUP.— Ratio  of  6,  H=6  : 7  to  6  :  6^.    Soluble  in  alcohol  or  ether. 

809.  jAUUNam  (p.  800)       407 :  60 :  4|  811.  RoOHLKDEBm  40 :  66 :  6 

810.  Ptboretinitb  40  :  66 :  4  812.  SoHLANcrB  40 :  62 :  S) 
810A.  Reussdhtb                40  :  66  :  3              813.  GnTAQUiLLm  40 :  62 :  6 

6.  Ratio  of  €,  H=6  to  6-|  or  less.    Insoluble  in  alcohol  or  ether. 

814.  MiDSLRonzi  40 :  44 :  2  816.  SrAHBKm  f  40 :  44 :  • 

816.  AsTHRAOOZBHm  40 :  38 :  7^ 

46 
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T.  DYSODILE  GROUP. -Containing  sulphur  in  place  of  part  of  the  ozygeo. 
817.  Tashasite  40: 64: 3  818.  Dtsodiub 

Appendix. — 819.  Hiboitb.  820.  BAiKERiNiTBi- 

m.  AOn)  OXYGENATED  HYDROOARBONa 

821.  BUTTBELUTB  6ssHmO« 

822.  Gboobbeujtb  (Geoceric  add)  6siHbsO« 

823.  Bbugknebblutb  (Georetinic  acid)  -0t«  H44  0g 

824.  8UOCIKKLLITB  (Succinic  add)  -64  H.  O4 

825.  Rbtinzllite  -GnHiaOa 

826.  DOPPLEBITE  ?6itHitO» 

827.  llBLAHELUTS  6iaHi«04 

IV.  SALTS  OP  ORGANIC  AOIDa 
ti28.  Mbllitb  %  fi*+ 1 8  £[  64  03|0s|/?:M+ 6  aq 

829.  PlOOTITB 

829  A.  Organic  salts  of  iron  Undetermined   . 

V.  NITROGENOUS  HYDROCARBONS. 
Species  nndetenniiied. 

APPBHBIZ  to  HTDBOOABBOSa 

830.  AaniAiauK  831.  MonDUL  Coal 


The  formulas  above  are  all  written  on  the  new  system.  If  the  number  connected  wilh  H  iJ 
halved  in  each  case,  and  the  barred  capitals  are  replaced  hy  common  capitals,  they  will  then  c(w 
form  to  the  old  system. 

The  naUve  hydrocarbons  are  very  imperfectly  known.  Most  of  the  kinds  hitherto  reoogniied 
in  mineralogy  are  more  analogous  to  rocks  than  minerals.  Amber^  for  example,  instead  of  being 
a  spedes,  is  a  mixture  of  four  or  more  spedes,  as  Berseltus  long  since  pointed  out,  and  only  two 
of  the  number  have  thus  far  been  investigated.  The  presence  of  succinic  add,  one  of  these  tvm, 
is  spoken  of  as  an  essential  constituent  and  distinguishing  feature  of  amber:  and  this  it  is ;  but 
only  in  the  way  that  feldspar  is  a  constituent  of  granite.  Petroleum,  Asphaltum,  and  the  various 
kinds  of  mineral  resins  and  wax  are  similar  mixtures,  in  the  light  of  chemistry,  as  has  be<« 
shown  by  many  investigators.  But  still  the  true  line  of  investigaiBon  is  so  little  appreciated  that 
new  resins  or  asphalts  are  from  time  to  time  brought  forward  as  spedes  in  mineralogy  upoo 
characters  that  oidy  prove  them  to  be  mixtures.  And  chemistry,  whfle  working  toward  a  better 
state  of  this  department  of  mineralogy,  often  fails  in  its  researches  to  distinguish  educta  (natire 
mgredients)  from  products. 

The  facts  in  the  case,  and  the  true  idea  of  the  sdence,  sustain  the  course  of  the  author  iu  here 
removing  amber  from  minoralogical  spedes, -and  calling,  not  amber,  but  the  inaolalte  resin  which 
constitutes  four-fifths  of  its  mMS,  succinite ;  and  in  endeavoring  to  apply  the  same  method 
throughout  the  hydrocarbon  section.  Much  more  investigation  is  demanded  before  satisfactoiy 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subject  in  the  way  here  reoognixed, 
the  section  will  ultimately  become  an  exhibition  of  £e  actual  species  of  hydrocarVions  in  oatoia 
and  thus  ho  elevated  to  the  same  level  with  other  parts  of  the  sdenoe. 
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I.  SIMPLE  HTDROOAEBONS. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 

Stv.  ot  C^AFBiSA.  AND  Pkrolkdic     Nof  ^4  StrobOy  ztL  L  g  15,  IHo8oor^  I  101  Kaphthi^ 

Bitumen  li^nidum  candidum,  P/tn.,  ii.  109,  zxzy.  61.    Naphtha  floa  bituminis  Agric  Ort  Oau& 

Subt,  46,  1644.    Liqoidum  bitumen,  nunc  vocatur  Petroleum,  ul^Ke.,  Hat  Poas.,  222,  1540. 
Brdol,  Bergol,  Steinol,  Oerm,    Hinend  OIL    Kerosene.    Bitume  liquide  Dr, 

The  liquids  or  oils  of  the  ^Naphtha  and  Beta-naphtha  groups  occur  as 
constituents  of  the  lighter  kinds  of  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
paraffins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
density  or  viscidity.     (See  Pittoltum  Gboup,  and  Pabaffik.) 

The  general  formula  is  On  Hsn+s,  or  that  of  the  Marsh-gas  series.  The 
specific  gravities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  m  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  aa 
shown  in  the  following  table,  which  contains  also  the  percentage  composi* 
tion  : 


Naphtha  Gbovp. 

0 

H 

BoflingT. 

G. 

YaporDensit] 

761.  Tbtbtuo  Htdbtd 

64Hio=82'80 

17-20 

O'O? 

0-600 

2-110 

762.  PBnruo  Hydbzd 

€tHii=83*88 

16-67 

30-2 

0*640 

2-638 

763.  Hbztiio  Utdbid 

e,H,4=83-72 

16-28 

61-8 

0-676 

8-053 

764  HsPTTua  Hydrio 

e7H„=84-0 

16-0 

90*4 

0-718 

3-647 

76£.  OoTTLio  Hydbid 

e^H,. =84-21 

16-79 

119-6 

0-787 

8-992 

766.  NONTUO  Htdbid 

6»H„=84'88 

16-62 

160-8 

0-766 

4-460 

BBrA*NAFBTBA  GbOUP. 


Boiling  T. 

G. 

Yapor  Denii^. 

767. 

-G^Hit 

8-9' 

0-611 

768. 

OiHia 

37-0 

0-645 

2-614 

769. 

06  Hi  4 

68*6 

0-689 

8-038 

770. 

^»  H|6 

98-1 

0-730 

3-661 

771. 

^i  Hie 

127-6 

0-762 

3-990 

The  names  Amylic  Hydride  Oaproylie^  (EnanffiyUCf  Oapryliet  FdargonyliCt  are  often  used  for 
the  above  7d2  to  766.  Those  in  the  table  are  derived  from  the  Greek  for  4^  6,  6,  7, 8,  9,  and 
were  proposed  by  Gerhardt 

The  constitution  of  petroleum  has  been  investigated  by  various  diemists,  among  whom  the 
most  prominent  are  Pelouze  and  Cahours  (G.  B.,  liv.  124,  Ivl  505,  IviL  62),  and  G  M.  Warren 
(Mem.  Am.  Aa  Boston,  XL  iz.  z.,  Am.  J.  Scl,  II.  xl.  xl7.  zlvL).  Pelouze  and  Oahours  continue 
the  naphtha  series  to  i^iA  Has,  and  state  evidence  of  the  existence  of  still  higher  members.  But 
Warren  arrived  at  the  oondusion  that  the  naphtha  or  marsh-gas  series  terminates  with  0»  Hsot 
and  that  the  oils  of  higher  density  and  atomic  numbers  belong  to  &e  ethylene  series  (6^  Hin ).  More- 
over, W;irren  brought  out  the  fact  that  there  was  a  second  naphtha  group,  differing  from  the  other  io 
its  higher  boiling  points — the  BekhTia^f^itha  group  aboveL  This  chemist  also  determined  with 
gretit  exactness  the  boiliog  points  of  the  two  groupfs  and  found  that  in  both  there  was  .th<i 
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oommon  difTeroDoe  of  about  30°0.  for  BuocessWe  terms  in  the  series  (or  for  a  differenoo  d 
OH9) ;  but  tliat  the  boiling  points  in  the  second  series  were  about  8"  higher  oorrelatlTelj  ihii 
those  of  the  Ist  series,  as  the  tables  show. 

The  specific  gravitios  and  vapor  densities  for  761  are  from  Bonalds.  Tliose  of  the  othen, 
762  to  772,  are  from  Warren,  excepting  the  vapor  densities  of  762,  763.  The  vapor  density  of 
767  has  not  yet  been  determined.    Warren's  specific  gravities  were  taken  at  0"  C. 

Ronalds  has  observed  that  the  gaseous  compounds  of  the  marsh-gas  series  B^  H«  and  €>  Hi 
(2d  and  3d  terms  in  the  roarsh-g^s  series)  also  exist  in  connection  with  petroleum.  Marsk-gok 
itself,  the  /ir.it  term  in  the  scries  -G  H4,  is  a  very  common  gas  of  coal  beds  and  bituminous  depos- 
its, as  well  as  of  modem  marshes. 

Petroleum  passes  by  insensible  gradations  into  pUtaaphaU  or  maiUha  (viscid  bitumep) ;  and  tbe 
latter  as  Insensibly  into  asphcUi  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Siluriao  to 
the  present  epoch.  It  is  associated  most  abundantly  with  argillaceous  shales  and  sandstones,  bat  is 
found  also  permeating  limestones,  giving  them  a  bituminous  odor,  and  rendering  them  aometinies 
a  considerable  source  of  oil.  From  these  oleiferous  shales  and  limestones  the  oil  often  exudes 
and  appears  floating  on  the  streams  or  lakes  of  the  region,  or  rises  in  oil  springs.  It  also  existi 
collected  in  subterranean  cavities  in  certain  rocks,  whence  it  issues  in  jets  or  fountains  whcoever 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  course  of  gentle 
antidinals  in  the  Todks  of  the  region;  and  it  is  therefore  probable,  as  has  been  suggested,  tLai 
they  originated  for  the  most  part  in  the  displacements  of  the  strata  caused  by  the  alight  uplift 
The  oil  which  fills  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks ;  Tor  the 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  The  conditions  required  for 
the  production  of  such  subterranean  accumulations  would  be  therefore  (as  others  have  explained; 
a  bituminous  oU-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  depth  below;  caritiei 
to  receive  the  oil ;  an  overlying  stratum  of  close-grained  shale  or  limestone,  not  allowing  of  tba 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  common  to  the  rocks 
would  be  needed  to  expel  the  oil  slowly  from  below.  And,  without  heat,  as  Hunt  states,  tlie  oil 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  shales  or 
days,  and  would  rise  and  occupy  the  cavities  because  so  light  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  ready  made,  but  only  hydrocarbonaceoas 
matters  that  may  afford  it  on  destructive  distillation,  the  oil  would  have  required  oonsiderabto 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  clayey  deposits  are  nearly  or  quite 
superficial,  and  the  oil,  a  viscid  kind,  exudes  readily  into  pits  made  for  collecting  it. 

In  the  United  States  liquid  oil  occurs  in  the  Lower  Silurian,  in  the  "  Bird's-eye  "  limestone  of 
Riviere  h.  la  Rose  (Montmorend),  Canada,  and  of  Watertown,  K.  Y.,  in  drops  in  fossil  coral;  and 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthocerata  sometimes  hold 
several  ounces  (T.  8.  Hunt,  Am.  J.  Sci.,  U.  xxxv.  166,  1863);  on  Grand  Manitoulin  Id.,  where  a 
^ring  aflbrdiug  it  arises  from  the  Utica  shale,  the  source  possibly  the  subjacent  limestones;  at 
Guilderland,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  spring  by  Beck ;  quite 
freely  in  limestone  and  shale  near  Chicago;  far  more  so  in  Kentucky,  in  the  Cumberland  oil 
region,  the  wells,  "  from  which  tens  of  thousands  of  barrels  of  oil  have  flowed "  (Newberry), 
descend  200  ft  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overlaid  by 
sheets  of  thin-bedded  compact  limestone ;  these  features  prevail  from  Lincoln  and  Casey  Cos^ 
through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and  Overton  and  Jackson  Cos.,  lenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina  red 
shales ;  at  Gasp^  Canada,  in  a  Lower  Helderberg  limestone,  oh  Silver  Brook,  etc. ;  near  Chicago, 
so  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  bum,  owing  to  its 
presence.  • 

In  the  I/noer  Devonian,  the  Comiferous  limestone  is  regarded  by  Hunt  as  the  source  of  the  oQ 
of  EnniskiUen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumea 
Hunt  states  (L  c.)  that  at  Rainham,  Canada,  on  L.  Erie,  shells  of  Peniamerus  aratus  are  someiimoB 
filled  with  petroleum ;  and  that  in  other  places  in  the  region  imbedded  corals,  Bdiophylkttn  and 
fhvosOes,  have,  in  certain  of  the  layers,  their  cells  fbll  of  oil  (while  in  other  layers  it  is  absent 
from  the  coralsX  and  in  quarrying,  the  oil  flows  out  and  collects  on  the  water  of  the  quany ;  ao" 
at  Gaspe,  Lower  Devonian  sandstones  afford  oil  springs  and  give  rise  to  beds  of  thickened  petro> 
leum,  and  the  chalcedonic  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  cootAin 
petroleum.  In  the  Middle  Devonian,  the  Black  shale,  or  Genesee  slate,  is  supposed  by  manX 
geologists  to  be  the  prindpal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  valley,  and  otha 
parts  of  eastern  Virginia,  and  of  Ohio  and  Michigan ;  but  J.  P.  Lesley  attributes  much  of  the  « 
of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Predonia,  Chatauque  Co.,  and  at  Botf* 
ville,  Alleghany  Ck).,  oil  is  found  m  connection  with  Chemung  rocks,  or  the  Upper  Devonian  (HaW- 

A  little  oil  has  been  observed  in  oonneotion  with  Triassic  shales  at  Southbury,  Conn.    Tha  oil 
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D»  fiouibem  Oalifoniia  proceeds  from  Tertiary  shales.  On  Trinidad  a  thick  oil,  with  asphalt, 
occurs  ill  conneciioD  with  lignite  and  other  7egetahle  remains  in  the  shales  constituting  the  uppei 
part  of  the  Tertiary ;  and  specimens  of  the  vegetahle  material,  partly  changed  to  oU  and  pene- 
trated hy  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change 
are  described  by  Wall  (Q.  J.  Gr.  Soc.,  zvi  46u). 

Noted  foreign  localities  are  3  ro.  from  Ye-nan-gyoung  {Fetid^weUer-rivulet),  Burmah  (and  exporteo 
from  Bangoon),  where  there  are  about  100  wells,  from  180  to  30t>  feet  deep,  each  lined  with  hori« 
Eontal  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apcheron  on  the  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cooking;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  is 
obtained,  while  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  often  seen  floating  in  the  Caspian ;  on  the  island  of  Tscheleken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay ;  on  the  banks  of  the  Kuban,  promontory 
of  Taman,  east  side  of  isthmus  between  the  Assof  and  Black  Sea;  near  the  river  Betchora,  in  the 
government  of  Archangel  Russia ;  near  the  village  of  Amiano,  in  Parma,  Italy,  wheuoe  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at  Zante,  one  of  the  Ionian  islands  (ancient 
Zacynthus),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  Pliny  menlious  the  oil  of  a  spring  at  Agrigentum,  SicUy,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil  He  distinguishes  this 
oil  from  naphtha,  which  he  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphthi^ 
he  mentions  a  loc^ility  in  **Parthia"  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  th« 
citv  of  Mexico,  and  on  the  river  Lagun. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spring,  long  known,  was 
described  by  Prof.  SiUiman  in  1888  (Am.  J.  Sci.,  zxui  97)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  time  for  medidnal  purposes.  The 
so-called  "  Seneca  oil,'*  sold  at  the  time  in  the  shops  (and  from  which  he  often  distilled  naphtha 
for  preserving  potassium  \,  he  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m  from  Pittsburg.  Setieca  Lake  has  oU  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  it«  being 
collected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Hildreth  in  1838  (ib.,  xxiv.  63),  and  later 
in  1836  (ib.,  xxix.  86,  121,  12y),  gavb  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  also  speaks,  in  1883,  of  a  well  476 
ft.  deep,  'SO  m  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  80  to  60  gallons  of  oil  at  each  '' eruption,"  but  was 
then  jrielding  only  a  barrel  a  week.  In  1840  a  epouHng  well  of  oil,  at  Burksvilie,  Kentucky,  was 
described  (lb.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft  down  a  "fountain  of  pure  oil 
was  struck,  which  was  thrown  up  more  than  12  ft.  above  the  surface  of  the  earth,"  emitting, 
according  to  tbe  estimate,  75  gallons  a  minute;  it  "continued  to  flow  for  several  days  succes- 
sively," but  then  failed;  and  efforts  to  bring  it  into  actiou  again,  or  find  another,  were  not  suc- 
cessful The  petroleum  of  Euniskillen,  Canada,  was  mentioned  in  1844  by  Mr.  Murray,  in  the 
Canada  Geological  Report  for  1846 ;  and  in  1857  wells  were  sunk  for  the  collection  of  it  In  1869. 
on  Oir  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  76  feet  deep,  let  out  the  first  fountain  of  oU 
of  that  now  famous  oil-region.    For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Bischof|  etc.) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  fbom  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Min.,  iv. 
602,  1859),  J.  a  Newberry  (Ohio  Agria  Bep.,  1869),  and  T.  &  Hunt  (Can.  Nat,  vi.  241,  1861, 
Am.  J.  ScL.  II  xzxv.,  Ch.  News,  1863). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  following:  (1)  the  diffhsion  of  organic  material 
through  a  fine  mud  or  day;  (2)  the  material  in  a  very  finely  divided  state;  and (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  believe  that  no  more  heat  was  required  than  what  was  afforded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  limestones  were  tlie  same,  only  the  mud  was  calcareous  in  nature,  like  the  corai 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  shales  ordinarily  contain  few  fossils  of  any  kind,  and  very  rarely  distmct  vegetable  rcmaina 
It  may  be  questioned  whether  tough  flicoids  (sea- weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  such  days,  would  ever  become  so  subdivided  or  disorganized  as  to  make  the 
requisite  emulsion  with  the  mud  free  ttom  any  vegetable  forms ;  and  it  is  more  probable  that  th« 
vegetable  material  present  was  either  delicate  water-plants,  or  was  derived  {h>m  abundiut 
infusorial  or  microscopic  vegetable  lii'a    The  limestones,  on  the  contrary,  are  sometimes  full  of 
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fbssik,  but  Uiese  an  animal ;  and,  as  the  solid  parts  which  make  the  ibasilB  are  to  a  laigwcAieii 
ground  up  to  make  the  mud  that  beoomee  the  limeatone,  the  orgsnie  material  tiieae  hard  pm 
contain,  as  well  as  that  of  the  fleshy  parts  and  oils,  would  be  difOiBed  through  the  mod  or  enih  ii 
the  very  condition  demanded. 

The  Ught  natiye  oils  do  not  ooour  in  coal  beds,  which  were  made  from  Haldk  beds  of  ngetibii 
debris. 

In  the  above-mentioned  oSrcumstinoes,  with  the  deposits  under  pressure  from  gnpeiiuemabea 
beds,  the  atmospheric  air  almost  totally  excluded,  the  organic  material  mi^^t  undefgo  d^eoiapo 
sition  through  the  reactions  of  its  own  elements  alone.  (See  on  this  snbfject,  and  the  reac^Gsi 
mentioned  below,  Bischof;  Chem.  O.,  ii  1853,  T.  S.  Hunt»  Can.  Nat  and  Ob.  News,  L  c)  Tbi 
average  composition  of  diy  wood  (the  a^  and  nitrogen  excluded)  is  represented  by  €e  fi«6t= 
Oarbon  49*6^  hydrogen  6*21,  oxygen  44^13=100.  Taking  two  parts,  we  have  Ot«Hi.O».  U 
now  the  oxygen  combines  with  carbon  to  ibrm  carbonic  add,  4  60a  vriU  thus  be  removed,  teavb; 
6t  Hi  8,  whidi  is  the  composition  of  one  of  the  spedee  of  the  naphtha  group,  the  fifth,  onpi  71l! 
But  OsHiB,  or  6atHi9,  its  multiple  by  4,  corresponds  also  to  3(6eHi«)-hO«Hi«  +  |(6jsHi«k 
ihe  first  two  members  light  naphtha  oils,  and  the  last  an  ethylene,  a  composition  mudi  like  t^ 
of  Pennsylvania  petroleum.  The  decomposition  might  not  be  as  simple  as  here  taken,  as  ^  to  1 
p.  c.  of  nitrogen  is  also  present,  and  there  would  also  be  some  animal  materiaL  Bat  tbe  iBDEtTi- 
tion  is  still  satisfactory.  That  no  water  (Hi  O)  would  be  formed  from  tbe  elements  of  the  v^ak 
materiail  is  apparently  indicated  by  the  fact  that  this  would  make  an  exoess  of  caxbon  or  t  ded- 
dency  of  hydrogen.  From  Ohevandier's  numerous  analyses  (Ann.  Ch.  Phys^  IIL  x.  1^)^^^ 
average  composition  of  dry  wood  is  carbon  51*21,  hydrogen  6*!i4,  oxygen  41*45,  nitrogen  1  iu 
corresponding,  if  the  nitrogen  is  not  counted,  to  6is  Hit.i  Ot-i;  from  which  the  resnttio^  c£i 
might  be  nearly  the  same  as  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydroga 
might  be  lost  by  combining  with  the  carbon  and  escape  as  marsh  gas  (^  H4),  and  thus  detemise 
the  formation  of  the  thicker  oils;  or  else  of  tl^e  solid  insoluble  hydrocarbons,  more  or  less  oxjft- 
nated,  which  make  many  shales  a  rich  source  of  oil  on  distillation. 

With  the  air  not  well  exduded,  as  in  tho  case  of  all  thick  beds  of  vegetable  debris,  audi  u 
have  formed  peat  and  the  various  kinds  of  coal,  the  decompositions  would  be  more  complex :  o«t> 
side  oxygeu  carrying  off,  it  may  be,  part  of  the  hydrogen  (as  water),  and  of  the  carbon  (as  cartwoie 
add).  Thus  ^n  Hn  6k  (composition  of  wood)  may  change  to  -819  Hi 4.1  Ob,  tiie  average  coapo- 
sition  Qipeai;  or  to  619  H19  09.ft=Oarbon  67*92,  hydrogen  5*66,  oxygen  26*42=100,  a  meiiUB 
brown  coal  (or  lignite);  or  619  H^.Tt  6«.8T=0arbon  66'b8,  hydrogen  5*82,  oxygen  8*30= lii 
Wlgan  oannel  coal,  etc. 

Marsh-gas  (8  H4)  is  a  common  gas  of  marshy  places  and  of  Artesian  weDa,  and  so  also,  tbos^gi 
less  abundantly,  carbonic  add  (Bischof).  The  distillation  of  wood  will  afford  the  eofid  bydrood^ 
bons  of  the  paraffin  group;  Reichenbach,  in  his  discovery  of  paraffin,  obtaining  it  from  die  vooi 
of  the  J^gus  ayhfoUca,  Dr.  J.  B.  Newberry  states  (priv.  oontrib.)  thaX  off  the  shores  of  Uit 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  aui&oe^  wbici 
proved  to  be  carburetted  hydrogen ;  and  alsa  now  and  then,  drops  of  oil  slowly  rising,  and  fiuSr 
spreading  over  the  surface,  whidi  oil  proved  on  examination  to  ba  a  kind  of  petrdeum.  Ahboo^ 
the  vegetable  origin  of  the  oil  was  not  certain,  it  seemed  to  be  altogether  probable.  On  the  is.^i 
of  Trinidad  the  oil*producing  beds  are  dayey  beds  in  the  Tertiary,  containing  remaina  of  pIaot& 
and  Wall  states  (Q.  J.  G.  Soc,  xvi.  400)  that  tliere  is  full  evidence  that  the  hqoid  and  adid  \s^ 
men  was  {Otxiuoed  at  the  ordinary  temperature  and  condition  of  climate  in  the  oocurrenoe  oT 
numerous  speoimena  of  the  vegetable  matter  in  process  of  tranaformation,  which  have,  as  a  eno* 
sequence,  the  organic  structure  more  or  less  obliterated. 

In  the  change  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  oompkiity  to  ^ 
mutual  reactions.  But  when  the  material  is  animal  oils,  Uiere  are  only  carbon,  hydrogo*  sad 
oxygen,  as  in  the  case  of  vegetation.  In  such  oils  there  are  neariy  the  proportions  6iflHi4tti 
In  the  case  of  sudi  a  compound  (oleic  addX  the  forming  of  carbonic  add  from  the  ozygeB  vooid 
separate  B  O9,  and  leave  i^it  Hi4,  of  the  ethylene  ratio;  in  that  of  t^n  Ha«  ^t  (mairgaric  «»i 
tbe  same  would  leave  61s  Ht4,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storer  ^jh 
obtained  (Mem.  Am.  Aa  Bostoxi,  ix.  177,  Am.  J.  ScL,  II.  xliL  250)  from  the  destnictive  distilb&.c 
of  a  fish-oil,  after  its  saponification  by  lime,  all  the  compounds  above  enumerated  of  the  Nspbiai 
group,  besides  others  of  the  ethylene  and  benzole  series. 

Dr.  Newberry  has  observed  that  cannel  coal  sometimes  shows  by  its  animal  fossaia  that  ptf^ 
of  its  oily  products  may  be  of  animal  origin  (Am.  J.  Sci,  IL  xxiil  212,  1857  X  malanring  ao^ 
In  Ohio  in  which  the  coal  contained  fossil  fishes.  He  also  remarka  on  the  disagreeable  saxd  of 
Home  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufrenoy,  in  his  Mineralogy  (iv.  ^A 
185i»X  gives  prominence  to  the  fact  that  remains  of  fishes  are  oommon  in  oil*prodiidng  efcaSei 
and  to  the  view  that  tiiey  are  the  source  of  the  oil,  mentioning  as  examples  the  hlacksbaSai  a 
the  Goal  formation  at  Searbruck  in  Prussia,  and  Ygornay  near  Autun  in  Franoe;  tbe  ftraiu 
(Zedistein)  at  Mansfdd;  grayiah  limestone,  in  the  lias,  at  Doubs;  and  grayish  shsH  is  1^ 
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Middle  Tertiary,  at  Menat,  SO  m.  from  Clennoot,  Fraitoe;  all  of  which  aoound  in  the  remalna  of 
fishes.  The  shales  aiiyoining  the  Aibertite  of  Nova  Scotia  have  been  mentioned  as  another  exanif 
pie  of  iJiia  kind.  The  black  semibituminous  or  ooalj  shales  of  the  Triassio  of  the  Jonnecticuf 
yalley  contain  numerous  fossil  fishes,  aud  these  are  the  only  fossils. 

Lesquerenz  derives  petroleum  (Trans.  Am.  PhiL  Soc.  Philad.,  ziiL  313)  mainly  from  the  deoom« 
position  of  fuooids  and  other  marine  plants,  arguing  for  it  on  the  ground  of  its  oocurreuce  so 
largely  in  rocks  of  marine  origin.  S.  F.  Peckham,  in  a  recent  oonununication  to  the  author, 
sustains  the  idea  that  the  light  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  wherever  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  also  a  profusion  of  minute  animal  lifo  to  afibrd  nitrogen  and  sulphur  to  the  accumula- 
ting debris ;  and,  conversely,  vegetable  life  of  microsoopiCi  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  nafata^  sigpiifying  to  exude ;  and  petroleum  from  vlrpos, 
rock,  and  oleuniy  oil  (the  latter  from  the  Greek  lAatoi^,  cil),  dating  only  from  the  middle  ages  (see 
Stn.). 

Alt. — ^Petroleum  undefrgoes  alteration  of  condition  in  two  ways : 

1.  The  evaporation  of  its  lighter  oih.  When  ezpoRed  to  the  air  the  petroleum  is  free  from  pres- 
sure, except  Che  ordinary  atmospheric^  and  open  to  the  heat  and  winds  of  the  region.  As  a  con- 
sequence the  lighter  naphtha  oils  pass  ofi^  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viscid,  or  even  a  solid  consisting  largely  of  solid  hydrocarbons ;  aod  the  so-called 
aaphalie,  which  may  thus  result,  will  be  ordinairy  bitumens  of  one  kind  or  anotiier,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oiL 

In  most  oil  regions,  when  the  oil  occurs  at  the  snr&oe  open  to  the  air,  more  or  loss  of  solid 
bitumen  is  to  be  found.  Hunt  speaks  of  the  large  "  gum-beds  ^  of  half-dried  bitumen  in  the  oil 
region  of  EnniskiUen ;  and  Winchell  says  that  in  the  neighboring  but  less  productive  district  in 
Michigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt  At  the  naphtha 
island  of  Tschelekan  there  are  large  quantities  of  NeftrgU,  as  it  is  there  called,  which  is  nearly 
pure  paraffin.    The  hot  dimate  of  the  Caspian  is  favorable  for  such  a  result 

2.  The  oxydcUion  of  aome  or  atl  of  the  ingredienie  conaHhUing  thepetroleum.  In  the  process  of  ozyda- 
tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (OsHaa+s)  may  pass  to  the  less  stable  ethylenes 
(O.H3.);  or,  by  further  loss  of  hydrogen,  to  species  of  ^e  Benzole  series  (6bH9._«),  or  of  the 
Naphthalin  series  (6.  Htn-u)*  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly^  there 
is  oxygenation;  that  is  an  absorption  ot^  and  union  with,  oxygen.  These  oxygenated  substances 
have  been  yet  but  little  investigated  (see  Asphaltum).  They  are  probably  all  solid  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoxygenated,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact ;  or  (3)  solely  of  oxygenated  hydrocarbons  (very 
rarely,  if  ever,  true  in  nature).  The  state  of  solidity  is  not  proof  that  any  part  of  the  bitumen  Sa 
Qxygenaled 

SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  i^  n2ii-»-9.  The  two  species  here  included  are,  according  to  the  analyses 
(which  need  verification^polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  O  H^,  and  O,  H,. 

The  Paraffins  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  BOHGBRBBITB.  Schfeererit  BtroiMiyer^  Kastn.  Arch.,  z.  113,  1827;  Naphthaline 
r^ineuse  prismatique  KCnUmf  BibL  Univ.,  xxxvf.  316,  1827 ;  Maoaire^Prinsep^  BibL  Univ.,  xL 
68,  1829,  Ann.  Phys.  Oh.,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  six-«ided,  often 
flattened  parallel  to  i-J,  with  also  the  planes  /, -1, 1-t ;  edge  ///on  -l/~  1 
=123^°,  edge  -1  /-I  on  1-^=135°,  edge  ///  on  1^=101^%  Kenngott. 
Also  acicuiar.     Also  in  loosely  aggregated  crystalline  grains  and  folia. 

Soft.  G.=l— 1'2.  Lustre  pearly  or  resinous;  feebly  shining.  Color 
whitish,  gT9kjy  yellow,  green,  pale  reddish.     More  or  less  translucent  to 
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transparent.  Easily  frangible.  Tasteless.  Inodorous.  Feel  not  ffreaej 
Soluble  easily  in  alcohol,  and  also  in  ether.  Melts  at  44**  C,  and  thcL 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  may 
be  removed  by  heat.  On  coolinff,  the  mineral  crystallizes  in  acicular  crys- 
tals. May  be  distilled  without  decomposition  :  boiling  point  near  100"*  C. 
(92°,  Prinsep). 

Oomp.,  etc.— Aooording  to  an  imperfect  analjsis  by  Prinsep  (Pogg.,  zv.  294X  oonsists  of  Gartoo 
73,  hydrogen  24=97,  which  correspoudfl  nearly  to  the  ratio  for  i^,  H=l  :  4,  or  the  oompositioo 
of  marsh-gas=Garbon  75,  hydrogen  25=100 ;  whence,  if  the  results  m^y  be  trusted,  it  is  t 
polymero  of  marsh-gas. 

Soluble  m  sulphuric  or  nitric  acid,  and  not  in  alkalies.  Takes  fire  easily  and  bums  without 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Oapt  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiary, 
at  Uznach,  near6t.  Gallon,  in  Switzerland.  The  bed  of  coal  is  two  to  three  feet  thick,  and  the 
pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine  there  is  the  P  aylves^ris  ;  and 
the  birches  and  firs  are  those  of  modem  species.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Bedwitz.  Besides  scheererite  it  affords  also  flchtelite  and  konlite.  On  ciyst,  Kenogi, 
Ber.  Ak.  Wien,  xi7.  272,  and  Min.  der  Schweiz,  418,  Leipzig,  1866. 

773.  OHRISBiIATrnEI.  Chrismatin  (fr.  Wattin)  Otfrmar^  Za  G.,  L  40,  1849.  Ozokerit  (fr.ib.) 
BmUtUf  Karst  u.  Dech.  Arch.,  xxiii.  749,  1850.  Hatchettin  (fr.  ib.)  Wagner,  Jahrb.  Min 
1864^  687 ;  H,  Fleck,  Steinkohlen  DeutschL,  i  37,  4to,  Miindien,  1865. 

Butter-like,  or  of  semifluid  consistence.  Soft  at  55®  to  60**  C.  G.  below 
1.  Lustre  greasy  to  silky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

Oomp. — ^H.  Fleck  obtained  (L  a),  34  p.  c.  of  ash  being  removed: 

Carbon  78*612  Hydrogen  19191  Oxjgen  2297=100. 

Excluding  the  oxygen  as  water,  as  done  by  Fleck,  it  leaves  G  80-51,  H  19*49=100,  oorrespond* 
iug  to  Oa  He=Oarbon  80,  H  20 ;  making  it  thus  a  polymere  of  6s  He,  or  the  second  member  of 
the  Marsh-gas  series.  Fleck  adopts  the  formula  6^a  Hib.  If  the  oxygen  is  an  essential  oonsti' 
tnent,  either  view  of  the  constitution  is  wholly  at  rault    Bums  with  a  flame,  without  smelL 

Obs. — Occurs  in  cavities  of  calcite  and  quartz  crystals  in  an  argillaceous  sandstone  of  the  Oar 
oonlferous  formation  at  Wettin,  Saxony. 

Kamed  from  xP^^I^'h  ^fitment 


PITTOLniM  GROUP. 


STN.   of  PTTTASPH^LT.      TTi'r.m^dXro;  DioSCOT,,  L  100.      PiSSaSphaltUS  P/tn.,  XXiv.    25,  XXXV.  51 

Kaltha  P/tn.,  il  108.    Borgtheer  Germ,     Bitume  visqueux,  Bitume  glatineux,  Poix  minerale. 
Mineral  graisse,  F^,    Petroleum  pt    Mineral  Tar. 

The  species  of  this  group  are  liquids  like  the  naphtha  oils,  but  are  of 
higher  speciflc  gravity  and  atomic  weight.  They  enter  into  the  constitu- 
tion of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  and  therefore  have  the  general  formula 
e„  ia„=(alike  for  all)  Carbon  85-71,  hydrogen  14-29.     G.=0-76-0-84. 

The  species  ascertained  to  be  native  by  C.  M.  Warren  (Mem.  Am,  Ac 
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Boston,  ix.,  Am.  J.  Sci.,  II.  xlX  and  occurring  in  the  Pennsylvania  petro 
leuui,  Eangoon  tar,  etc.,  and  tne  boiling  teiUperatures,  as  ascertained  by 
Warren,  are  the  following : 

774.  DBOATYLnni  (Butylene) 
770.  Emdboattlsnb  (Margarylene) 

776.  DODKOATTLBNX  (Laurylene) 

777.  Dboatbittlekb  (Oocinylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  ©  H,),  as  follows  from  Warren's  results,  is  20' 
•6,  or  only  hoa-thirds  of  the  average  in  the  Naphtha  group.  Other  higher 
native  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  compounds  are  made  members  of  the  Marsh-gas  or  Naphtha  series  hy  Pelouze  and  Oahonrs, 
who  write  the  formulas  as  follows,  and  give  the  annexed  B];^ciflo  gravities,  yapor  densities,  and 
boiling  points: 


Formula^ 

BoOingT. 

^10  Hat 

174-9' 

^11  Hjt 

195-8 

^11  Ha4 

216*3 

^11  Hj» 

235 

G. 

Vapor  Deusity. 

Boiling  Temp. 

^i«  Hn          1 

0-757 

5-040 

160'— 162' 

^iiHa4 

0-766 

5-468 

180  —184 

"Oil  Hae 

0-776 

6-972 

196  —200 

^11  Hit 

0-79-2 

6-569 

216—218 

They  also  add  the  compounds  614  Hse,  OisHsa-  Warren,  by  his  superior  methods,  proyei 
that  the  species  obtained  by  them  were  not  pure  (L  a). 

Each  of  the  four  ethylene  compounds  above  mentionei  have  been  obtained  fh>m  Rangoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  67  Hi«  and  ^aHi«),  traces  of  some  of  the 
Bensole  series,  and  also  naphthalin. 

The  nsime pUMitmi  is  fh>ro  irtrro,  p'ich,  and  deum^  oil,  analogous  to  petroleum;  taid piUcuphal^ 
turn,  from  the  Greek  for  pitch  and  asphaU, 

The  word  maUha  is  from  the  Greek  /laA&n,  aoft  wax;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  But  Pliny  (ii.  108)  describes  under  this  name  an  inflammable  mud  flowing  ftt>m  a  pool 
at  Samosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ii.  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  applioation  to  viscid  bitumens. 

Petroleum  in  cavities  in  crystais.  Davy,  in  his  exammations  of  the  fluids  in  crystals  (Phil.  Trans.. 
1822,  367,  and  postscript),  found  only  water,  except  in  the  case  of  quartz  from  Dauphiny.  The 
liquid  in  this  case  was  about  as  yisdd  as  linseed  oil;  brownish  in  color ;  became  solid  and  opaque 
at  13"  0.  (56°  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  fixed  oil  when  heated,  the  tem- 
perature of  ebullition  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  cavity 
was  ^  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  use  this  method. 

Petbolbne.  Boussiugault  obtained  fVom  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oil 
whicli  he  called  Petrokne,  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the  eolid  one 
being  named  by  him  AephaUene  (see  Abphaltuv).  It  was  separated  by  heating  in  an  oil  bath  to 
a  temperature  of  300**  0.  None  of  it  passed  over  at  a  temperature  below  lOO*"  0.  He  obtained 
for  its  composition  (Ann.  Oh.  Phys.,  IxL  141,  IxxiiL  442) : 

Carbon  87-36  86*78  87*45  86*98  (})8S-4. 

Hydrogen       11*90  12*20  12*80  12*70  12*5. 

He  writes  for  it  the  formula  6ie  His,  making  it  of  the  camphene  series,  6.  Haa-4.    It  boiled  at 
280''  0.    The  vapor  density  is  stated  at  9  41 5,  or  '*  double  that  of  oil  of  turpentine.'' 

There  can  be  no  doubt  that  the  petrolene  was  a  mixture  of  oils.  Warren  states  (priv.  contrib.) 
that  from  Boussingault's  data,  as  given  in  his  article,  the  vapor  density  should  have  been  8*49 
Instead  of  9-415 ;  and  also  that  his  own  researches  on  various  hydrocarbon  oils,  including  the 
products  from  the  destructive  distillation  of  albertite,  lead  him  to  believe  that  petrolene  probacy 
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ooDsistB  mainly  of  oilsof-^QJBOiyieM  series ;  that  6t6  Hat  would  have  for  its  boiling  point  297'  OL 
and  vapor  density  7**745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  less  and  greater  deiuitj. 
'  The  fieofaelbronn  tar  and  that  similar  from  Lobsann  (both  in  the  Dept.  ofBas-Rhiii,  Franoe)  are 
called  also  Mineral  Graisse  and  Graisse  de  Straahourg, 

Yolckel  has  subjected  a  Tiscid  bitumen  from  Travers,  near  Neufchatel|  to  distillation  in  iroo 
cylinders  (Ann.  Cb.  Pharm.,  Ixxzvii.  143,  1862),  and  obtained  the  following  as  his  sncoeoaxvc 
results: 

0  H  Temp,  of  raporization.  G. 


1. 

87  56 

12-34=  99-90 

90*— 120'  ^ 

0-784  at  16*  a 

2. 

87-69 

12-80=  99  89 

120  —150 

0-790 

8. 

87-31 

12-59=  99-99 

150  —180 

0-802 

4. 

87-»4 

12-69=100-03 

180  —200 

0-817 

6. 

87-48 

12-60=10008 

200  —220 

0-845 

6. 

87*40 

12-40=  99-80 

220  —250 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  -6,  H,  6  :  10.  and  Toldcel  regazxis  thera 
as  polymeres  of  ^i,  H30,  and  hence  of  the  camphene  series  and  similar  to  petrolene  Bat  (af 
Warren  observes)  with  such  a  mode  of  distillation  artificial  products  were  likely  to  have  been 
obtained,  and  among  them  benzole  or  naphthalin ;  and  the  presence  of  either  of  these  oompoandf 
would  account  for  the  divergence  from  the  ethylene  series. 

The  composition  is  compared  by  Yolckel  to  that  of  oU  0/ amber  (an  admitted  product  of  distilla- 
tion, and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  20U'  C^ 
0  87-48,  87-32,  H  12-OG,  11-98=99-54,  99-30.  The  ratio  for  e,  H,  i8i5  :  8,  which  is  also  that  for 
amber  itself;  and  the  formula  is  Oio  Hjo,  or  that  arrived  at  by  Boussingault  for  his  petrolene. 

Solid  Petbolexe.  The  asphalt  of  Peklenicza  (Murakoz),  Austria,  affords  a  solid  pottion,  solu- 
ble in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  like  the  asphaltene  of  Boussin;rnalt;>, 
which,  according  to  Nendtvich  (Haid.  Ber.,  iil  271,  Jahrb.  6.  Beichs.,  viL  743),  has  the  sarm 
eomposHion  vrith  petrolene. 

The  observations  thus  far  made  eeem  to  point  to  a  Oamphene  series  of  Hydrocarbons  as  char* 
acteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  investigationa 
have  not  been  suflBoiently  exact  to  sustain  satisfactorily  the  conclusion. 

1 

PARAFFIN  GROUP.       /^^  ^'  ^^ 

/ 
/ 

Wax-like  in  consistence ;  white  and  translucent.  Sparingly  soluble  in 
alcohol,  rather  easily  in  ether,  and  crystallizing  inore  or  less  perfectly  from 
the  solutions.  Q.  about  0*85— 0'98.  Melt^g  point  for  the  following 
species,  33°— 90°. 

General  formula  0„  H,„,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85*71,  hydrogen  24^29=100;  O^  H^n+a,  according 
to  others.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemical 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  foimula. 
Whichever  the  series,  they  are  regarded  as  species  of  high  atomic  weight, 
n  not  bein^  less  than  28.  The  different  species,  varying  in  the  value  of  n, 
vary  also  m  boiling  point,  and  other  characters.  Those  here  recognized 
have  not  been  studied  with  that  care  which  is  demanded  for  full  contidence 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redu- 
cing the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtha  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
mens. It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (from 
M'hich  it  was  first  obtained  by  Reichenbach),  and  many  otlier  substaiiceE 
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The  name  is  from  the  Latin  parum,  UMe,  and  affmis^  alluding  to  the 
feeble  affinity  for  other  substances,  or,  in  other  words,  its  chemicsal  indif- 
ference. 

778.  XnUPBTHITS.    Part  of  Osooerite  (fir.  Urpeth  Gollleiy)  J,  F,  W.  JohnsUm^  Phil.  Mag.,  IIL 

ziL  389,  1838.    Urpethite  J)ana. 

Consistence  of  soft  tallow.  G. =0-885,  Johnston.  Color  yellowish- 
brown  to  brown.  Adheres  to  the  fingers,  and  stains  paper.  Melting 
point  39°  C.     Soluble  readily  in  cold  ether. 

Oomp. — AtiBXjsia:  Johnston  (L  c.) : 

Oarbou  85*83  Hydrogen  14-17=100. 

Ethereal  solution  brown  bj  transmitted  light,  but  with  a  greenish  opalesoenoe  by  reflected , 
deposits  the  wax  in  brown  flocks.    Melts  at  39"  0.  to  a  jeUow-brown  liquid. 

Obs. — Constitutes  about  fowr-Jiflhs  of  the*  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  its  solubility  in  coid  ether.  The  crude  wax,  as  fouiyi,  was  soft  enough  to  be 
kneaded  in  Uie  fingers ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper;  was  subtransparent; 
of  a  brownish-yellow  color  by  transmitted  light)  but  yellowish-green  and  opalescent  by  reflected ; 
and  had  an  odor  slightly  &tty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
fault  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  paraffin  by  the  dry  distillation  of  the  bituminous  shale  of  Autun, 
which  melted  at  S'S"  C,  was  very  soluble  in  other  and  insoluble  in  alcohol,  and  which  consisted  of 
Carbon  85-745,  hydrogen  14*200 ii:99*945.  It  may  be  identicaJ  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  free  from  mixture  with  the  second 
paraffin  separated  by  him  from  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  here 
referred  to  ozocerite  (p.  732) ;  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
point  from  that  of  Laurent's  paraffin.  Taking  88°  C.  as  the  true  melting  point,  the  several  paraffiua 
here  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  third  from  the  Urpeth  wax,  and  ziotri- 
silidte,  have  nearly  a  oominon  difference  in  melting  points  of  IS^— 17^  the  temperatures  being 
respectively  38",  46%  60%  78"  90^  The  mean  difference  is  about  14*^;  this  wouki  make  the 
meltmg  pomts  83%  47%  61%  75%  89% 

779.  HATOHSTTITB.  Hatchetine  (fr.  Merthyr-Tydvil)  OimybMret  Ann.  Phfl.,  i  136,  1822. 
Mhieral  Adipodre,  Mountain  Tallow  (fr.  Loch  Fyne\  Brande^  Ed.  Phil.  J.,  xL  1824.  Hatchetine 
(fr.  Glamorganshire)  J.  K  W,  Johnston^  PhiL  Hag.,  UL  xii  388. 

In  thin  plates,  or  massiye.  Beported  as  sometimes  occurring  as  large 
crystals  in  fresh  speciinens. 

H.  like  that  of  soft  wax.  G. =0-916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
after  melting  and  excluding  air  bubblesy  Braude ;  0*608,  same  before  melt- 
ing, id.  Lustre  slightly  glistening  and  pearly.  Color  yellowish- white,  wax- 
yellow,  greenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trans- 
lucent ;  out  opaque  on  exposure.  Feel  greasy.  Without  odor.  Molting 
feint  46°  C,  Ir.  Merthyr-Tydvil,  Johnston ;  47**  C,  ft*.  Loch  Fyne,  Brande. 
^olarlzes  light  in  patches,  Brewster. 

Oomp.,  etc. — Ratio  of  0,  H=nearl7  1  :  1,  from  Johnston's  anA]7si8,=0arboii  85-55,  hydrogos 
14'46=100.    Analysis  :  Johnston  (L  c.) : 

Glamorganshire       Carbon  85'9I        Hydrogen  14*62=100*53. 

Very  sparingly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling.  Also 
soluble  sparingly  in  oold  ether,  and  more  largely  in  boiling ;  and  from  the  latter  deposited  in  t 
mass  of  minute  fibres  or  prisms.    After  repeated  boiliug  with  ether  there  remains  on^  a  minutf 
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portiou  undisBolyed,  mixed  with  particles  of  charcoal  derived  from  the  bla  ikened  surraoe  of  tin 
BpecimeiL  Charred  and  decomposed  by  concentrated  and  boiling  sulphuric  acid.  No  mppanfn 
change  in  boiling  nitric  acid.  Cou^beare  (I  c,  1B22)  stated  that  the  Merthyr-Tjdvil  hatchet i;u 
"  melts  in  warm  water  under  1  To*"  F.,  whereas  true  bitumen  does  not  in  boiling  water ;  "  and  1 1  < 
loose  remark  is  the  only  ground  for  the  statement  that  TG'B"  C  is  the  melting  point  of  one  varic  .- 
of  the  mineral. 

Obs. — From  the  crevices  of  iron-stone  sept&iria,  and  olten  in  geodes  contaiuing  also  qu^r.i 
crystals,  in  the  coal-measures  near  Merthyr-TydvU  in  Glamorganshire  (and,  Johnston  adds.  .1 
some  of  the  midland  counties  of  England) ;  also  in  a  bog  on-  the  borders  of  Loch  Frne  is 
Argyleshire,  Scotland.  The  latter  has  not  yet  been  analyzed.  Also  reported  from  Rossits  ii 
Moravia  (Jahrb.  G.  Beichs.,  1854,  898),  in  the  Segen  Gottes  mine,  with  spherosldcrite,  as  a  tlik 
coating  on  calcite,  having  H.=l,  G.=0  892,  Patera. 

This  species  (or  at  least  the  bog  variety  from  Loch  Fyno)  is  probably  identical  with  the  kind 
of  paraffin  that  fuses  at  45° — 47°  C. ;  and  which  has  been  obtained  by  the  destructive  distiUatsos 
of  Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraflQ(n: 


0 

H 

Melting  T. 

1. 

From  Boghead  coal,  aysL 

85*1 

16-1- 

-15-3 

46-6** 

2. 

f*                    u 

**     granviar 

850- 

-85-8 

15-4 

62 

3. 

From  peat 

(f )  86;09 

16-10 

46-7 

The  Boghead  coal  (fh>n^  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  affords 
on  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  a  of  th»  dried 
mass  being  volatile.    See  Bathvilletb  beyond  (p.  742). 

Named  after  C  Hatchett. 

780.  OZOOERITZS.  Part  of  Native  Paraffin.  Ozokerit  (brought  by  v.  Meyer  fr.  SHanik, 
Moldavia)  Glocker,  Schw.  J.,  Izix.  215,  1833;  Magnw,  Ann.  Oh.  Phya.,  Iv.  217,  1834.  On 
fossile  i^.    Frdwachs  Germ, 

Like  wax  or  spermaceti  in  appearance  and  consistency. 

G.=0-85— 0'90.  Colorless  to  white  when  pure;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  and  when  brown  sometimes  greeiiisli  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent. 
Greasy  to  the  touch.    Fusing  point  56°  to  63°  0. 

Comp.,  eto. — ^The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  (L  &, 
and  Arsb.,  1884,  208),  was  whoUy  soluble  in  ether,  and  gave  a  yellow  solution ;  also  soluble  in  oQ 
of  turpentine  and  naphtha;  and  a  little  soluble  in  boiling  alcohol.  G.  of  the  mass  0955,  Glocker; 
<»-95.S,  Schrotter.    Melting  point  62"  0.,  Schrotter. 

The  muieral  wax  of  Urpeth  GoUiery,  after  the  separation  of  what  was  soluble  in  cold  ether  (see 
Ubpethite,  p.  731),  afforded  Johnston  (L  c.)  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  si>annglj 
60  in  boiling  alcohol  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  consistence 
of  soft  wax. 

A  kind  from  Boryslaw  in  G^alida,  examined  by  Hof^tftdter  (Ann.  Oh.  Pharm.,  xd.  S26,  \B&4\ 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-brown ;  in  thio 
pieces  reddish-brown  to  leek-green  by  transmitted  light;  G.= 0*944;  melting  point  60**.  By 
fractional  ciystallization  it  was  separated  into  ports  varying  in  flisibility  from  60**  to  65*  5'  C 
That  from  Truscawitz,  Galicia,  examined  by  Walter  (J.  pr.  Oh.,  xxii.  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  1836,  BibL  Univ.  de  Geneve,  iil  184,  1836);  2, 
Johnston  (L  c.) ;  3,  Walter  G-  o-) ;  ^  5,  Hofbtadter  (L  c) : 

G         H  Meltmg  T.    Boihng  T.  G. 

1.  Slanik  84*43    13-69=98'12  62°— 63*  0.        210°    0-953    Bchrottei 

2.  Turpeth  a  86*80     14*06=100  86        68  7  Johnston. 
8.  Truscawitz,  crude    84*62     14-29=98'91          59                   ov.  300               Walter. 

4.  Boryslaw,   A.  84*94     14  87=99*81  61  0*944    Hofstadler. 

5.  "  B.  85*78     14-29=100-07        65*6  Hofstaiiter. 

The  A  of  Hofstadter  was  the  portion  separated  by  firacUonal  crystallization  which  had  61'  GL  ai 
iie  melting  point|  and  the  B  that  which  had  for  this  pomt  65'5''. 
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Tlie  above  results  agree  closely,  and  probably  the  ozocerite  in  the  specimens  examined  was  but 
little  impure  fVom  mixture  with  other  paraffins. 

IlermaDD  has  described  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  Lake  Baika' 
which  he  calls  Baik&iUt  (J.  pr.  Gh.,  IxxiiL  230).  About  60*18  p.  c  of  it  was  soluble  in  boiling 
alcohol,  1 00  parts  dissolving  I ;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
iuodorous ;  melting  point  09**  C;  G.=0'9».  The  rest  (29*82  p.  c)  of  the  baikerite  consisted 
as  follows :  7*02  wax-like  substance  insoluble  in  alcohol ;  82'41  viscid  resiu ;  0*39  earthy  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  mineral  tar, 
eta,  by  destructive  distillation.  The  following  are  examples :  1,  Anderson  (Rep.  Brit  Assoa, 
1856,  J.  pr.  Ch.,  Ixxu.  379);  2,  Hofstadter  (L  c.): 

0  H  Melting  Point 

1.  Rangoon  Tar  86*15        15*29=100*44        ei**         Anderson. 

2.  From  Bitum.  shale,  Bonn.    b6*16        14*36=100*52        61°         Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminous 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale ;  in  masses  of  some- 
times 80  to  Ijn  lbs.,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
Boryslawin  a  bituminous  clay  associated  with  calciferous  beds  in  the  formation  of  the  Carpathians, 
in  masses.  Reported  also  from  near  Gaming  in  Austria ;  in  Transylvania,  near  Moldavia,  in  the 
CSarpathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

Named  from  o^o),  IsmtU^  and  Aijouk,  waa^  in  allusion  to  the  odor. 

781.  ZXBTRISIKrrZS.  Cire  fossile  de  Moldavia  Magnus^  Ann.  Ch.  Phys.,  It.  217,  1883. 
Ozockerite  (fr.  Zietrisika)  Malaguti,  C.  R,  iv.  410,  1837,  Ann.  Ch.  Phys.,  IxiiL  390,  Pogg.,  xliii 
147.    Zietrisikite  Dana. 

Like  ozocerite  in  nearly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0-9;  0*946,  Malaguti. 
Color  brown.  Melting  point  90°  0. ;  82°— 84°  in  the  crude  or  impure 
mineral.     Insoluble  in  ether. 

Oomp.,  Var.,  etc. — ^The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  decisively  from  ozocerite.  # 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  from  Slanik. 
Moldavia,  appears  to  have  had  a  different  substance  in  hand  firom  that  examined  by  Glocker  (by 
whom  ozocerite  wa?  named)  and  by  Schrotter,  as  he  states  that  only  a  very  little  of  it  was  dissolved 
by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ing the  presence  of  insoluble  and  soluble  constituents.  The  insoluble  was  soluble  in  oil  of  tur- 
pentine,  and  of  this  part  the  melting-point  was  82*^,  and  the  composition  as  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  hira  as  identical 
with  that  of  Magnus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  lustre,  deep  red-brown  in 
color  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  and  a  little  harder  than  beeswax. 
It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  {ind  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84**  C,  and  boils  at 
above  iSOO".  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  75"*;  by  a  second  treatment  another  portion  was  obtained,  having  for  the  melting  point 
16";  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  \he  undissolved  mass,  which  was  90".  This  then,  which  he  calls  broton  ozocerite,  appears  to 
be  the  point  effusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed;  as  the  rest,  his  yeiloia 
ozocerite,  he  says,  "  est  un  melange,  j'ai  jug^  inutile  d^en  faire  Tanalyse." 

Analyses:  I,  Magnus  (L  c);  2,  3,  Malaguti  (L  c.): 

0  fl  Melting  T.      Boiling  T. 

1.  Moldavia  84-61        15-30=99-91  82"  0.  Magnus. 

2.  Zietrisika,  Mold.  84*68        14*22=98-76  90  Above  SOO""  0.    Malaguti 
8.         "             "              84*78        14-37=99-l6            90  "  Malaguti 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  sbnQar  circumstaucei 
m'th  that  of  Slanik. 

781A.  Johnston,  in  his  examination  of  the  TJrpeth  Colliery  wax  (see  UBPErmrB  and  OzooBBn'sX 
ifWr  separating  by  ether  (first  cold,  and  then  boiling)  about  five-sixths  of  the  loasa,  obtained  (br  be 
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remalDing  dixth  a  third  portion,  almost  insolnble  in  ether,  having  G.=9^55 ;  color  dark  brown 
conaistence  like  that  of  wax ;  melting  point  Ti""  C^  and  boiling  point  ftboTe  260**  <  *.    It  may  be 
identical  with  the  above,  but  its  melting  point  would  imply  that  it  was  diatuct    He  obtained 
for  its  compoBition  G  83*81,  H  13*65 =97 '46. 

^SIB.  Neft-gil  (Naphtdachil,  Nephatil,  Jahrb.  Min.  1846,  84.  Naphthadil  Kenng^  Ueb.  1844- 
'49,  254.  NeftdegU  EemL,  J.  pr.  Gh.,  Izxui  220.  Neft-gQ  DitzaOie,  ib.,  821).  A  very  abundant 
material  in  the  naphtha  region  on  Tscheleken  L,  in  the  Gaspiau.  It  is  a  mixture  of  paraffins  and 
a  resin,  but  appears  to  be  most  nearly  related  to  zietrlsikite.  Q-. =0*956 ;  color  chocolate-brown ; 
melting  point  75''  G.  Hermann  found  66  p.  c.  of  a  wax-like  substance  insoluble  in  alcohol,  and 
18  p.  a  of  another  soluble  in  alcohol,  besides  18*33  p.  c.  of  a  resin.  In  eUier  a  large  part  was 
insoluble ;  and  this  portion  may  be  identical  with  the  zietrlsikite,  or  the  insoluble  paraffin  from 
the  Urpeth  wax  (p.  731). 

78 1 G.  Pybopissitb  Kenng.^  Ueb.  1860-'51,  148.  Kenngott  has  thus  named  an  earthy,  friable, 
coaly  substance,  of  grayish-brown  color,  and  without  lustre,  and  having  G.=0'493— 0*5*22,  which 
forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  Halle.  It  is  a  mixture  of  species 
instead  of  a  mineral,  and  has  not  yet  been  properly  investigated.  A  small  part  is  soluble  in 
alcohol,  especially  in  boiling,  and  ^is,  precipitated  by  addmg  water,  is  a  wax  like  substance, 
paraffin-like  in  aspect  But  whether  true  paraffin,  or  whether  an  oxygenated  wax,  related  to 
geocerite  (a  species  derived  ft'om  a  similar  earthy  brown  coal  from  Grersterwitz,  near  Weissenfels), 
has  not  been  ascertained.  It  melts  easily  to  a  pitch-like  mass,  and  hence  the  name,  from  vSp,  ftre, 
and  matra,  pUch.  It  affords  62  p.  c.  of  paraffin  on  dry  distillation.  On  the  composition  of  the  related 
Gersterwitz  earthy  ooal,  see  pp.  757,  758;  alaa  0.  Karsten,  ZS.  O.,  it  71.  And  for  other  papers 
on  a  similar  material  from  Helbra,  between  Mansfeld  and  Eisleben,  see  Voigtf  Brennbarer  Fossil 
fr.  Helbra,  Vers.  Gesch.  Steinkohle,  etc.,  188,  1802,  J.  d.  M.,  xv.  77,  lb04;  Qt.  Heine,  id.,  Jahrb. 
Min.  1845,  149.  Such  coals  are  sometimes  called  Paraffin  eocU^  and  in  Grerman  Wack^hU, 
Kenngott  refers  here  also  an  earthy  brown  substance  from  Mettenheim,  which  melts  similarly  to 
an  asphalt-Uke  substance ;  no  other  evidence  of  identity  is  stated.  It  occurs  incrusting  massive 
limestone. 

782.  XIIiATIIRITB.  Subterranean  Fungus  (fr.  Derbyshire)  Lis(er,  PhiL  Trans.,  1673.  Elastio 
Bitumen.  Mineral  Gaoutchoua  Bitume  ^lastique  DelanUih^  J.  de  Phys.,  xxxi.  31,  1787. 
Elastic  Bitumen  BcUcheU^  linn.  Trans.,  iv.  146, 1797^  Elastiches  Erdpech  Klapr,^  Beitr.,  ill  107, 
1802.    Blastisches  Erdharz  Germ.    Elaterit,  FossiA  Erdharz,  Eaumk,  Handb.,  i.  87,  1813. 

Massive,  amorphous. 

G.=0'905— 1*233,  fr.  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingers  (a) ;  also  moderately  soft  and  elastic ;  mnch  like  india-rubber  (J) ; 
and  occasionally  hard  and  brittle  ((?),  imbedded  in  the  8oft;er  kinds.  Color 
brown,  usually  dark  brown.  Subtranslucent ;  sometimes  dark  orange-red 
by  transmitted  light. 

Oomp.,  etc. — Johnston  analyzed  the  three  kinds,  o^  5,  c^  separately.  He  mentions  the  action 
of  ether  only  on  the  5,  from  which  it  separated  but  18  p.  a  of  the  mass;  and  tlie  two  analysei 
given  are  those  of  the  undissolved  material    Analyses : 


0 

H 

1(a) 

85-474 

18-288=98-767. 

2(6) 

84*386 

12*676=96*961. 

3  (b) 

83*671 

12-5S5=96*206. 

4(c) 

85-968 

12*842=98*300. 

6  (0 

86*177 

12*423=98*600. 

Ho  states  that  the  loss  in  a  and  c  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of  e^  u 
(he  insoluble  residue,  8-— 8*8  p.  a  is  oxygen.    He  thus  leaves  the  constitution  of  elaterito  is 
doubt.    It  appears  to  be  partly  a  carbohydrogon  near  ozocerite,  and  par^y  an  oxygenated  insolu* 
ble  material    Mr.  Henry,  Jr.,  found  86  to  40  p.  a  of  oxygen  (J.  de  Oh.  MMicale,  I  18) :  but  hit 
results,  as  Johnston  observes,  are  evidently  untrustworthy. 

It  is  found  at  Oastleton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  oaldte^ 
in  oompaot  reniform  or  Aingoid  masses,  and  is  abundant    Also  reported  from  St»  Bernard's  WeJ^ 
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Dear  Edinburgh :  Chapel  quarries  in  Fifeshire ;  a  coal  mine  at  Montrelaia,  at  the  depth  of  230  feet  ; 
and,  according  to  Hausmann  (Haudbucb,  iii  273),  at  Neufchatel,  and  on  the  island  of  Zantc.  A 
similar  material  in  external  characters  has  been  met  with  at  Woodbury,  Ct. 

783.  Sbttliko  Stokes  Resxh  (New  Mineral  Resin  (fir.  Settling  Stones)  /.  F.  W.  Johnn  a,  Edinb. 
J.  QcL,  II.  iy.  122,  1831,  PhiL  Mag.,  III.  xiy.  88, 1839.  Elaterite?)  In  the  form  of  drops,  more  oi 
less  rounded,  or  flattened,  as  if  ouXse  fluid  or  soft,  and  found  incrustlng  the  rocky  walls  of  a  vein  at 
an  old  lead  mine  in  Northumberland,  known  by  ^  name  of  Settling  Stones,  resting  on  and  oooa- 
sionally  covered  by  calcite  and  pearl  spar ;  the  rock  is  the  Mountain  limestone  (Subwboniferous). 
It  is  hard,  brittle  under  the  hammer,  but  difficult  to  reduce  to  powder;  G  =1*1 6-«  1-54;  colof 
from  pale  yellow  to  deep  red;  a  pale  green  opalescence ;  doea  not  meit  ai  205"  G.  Bums  m  the 
flame  of  a  candle.    Very  slightly  acted  upon  by  aloohoL 

OOMP.,  ETC. — 0.  ratio  for  #,  H=:nearly  2  :  3  (?) ;  an  analysis  affording  Johnston  (L  a) : 

Carbon  86*133        Hydrogen  10*853        Ash  8'256=99'242. 

But  Johnston  adds:  "  It  is  therefore  doubtfid  toliether  (his  resinoid  aubatance  eofUains  oacygen  m 
nol  It  may  be  only  an  Impure  carbo-hydrogen."  It  is  yeiy  slightly  acted  upon  by  alcohoL 
GKyes  empyreumatic  products  when  fused  in  a  closed  tube.    It  has  dose  relations  to  elaterite. 


nCHTELITE  GROUP. 

The  Fichtelite  group,  according  to  the  analyses,  belongs  to  the  Camphene 
Beries  of  hydrocarbons,  the  general  formula  for  which  is  On  Hj 


Petrolene,  or  more  correctly  the  petrolene  group  of  oUa,  has  been  referred  to  the  Oamphens 
series ;  and  should  constitute  a  group  preceding  the  Fichtelite  group,  if  the  analyses  were  madt 
CD  pure  speciee,  and  are  to  be  credited.    See  p.  729, 
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784.  FIOHTE3LITS.  Tekoretin  Forchh^  Yid.  Selsk.  Afh.  CopenlL,  1840,  J.  pr.  Oh.,  459,  1840 
Fichtelit  Bnmeis^  Ann.  Ch.  Pharm.,  zxzyil  304,  1841 ;  T,  K  Clark,  Ann.  Oh.  Pharm.,  dil  236^ 
1867,  Am.  J.  ScL,  II.  zzy.  164. 

MonocHnic.  ^^=53^  /  A  7=83^  and  97^ ;  7 A  U 
=131°  30',  0  A  i-i=127°,  0  A  l-t=105%  i-i  A  1-i 
=128°,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  greasy.  Color  white. 
Translucent.  Brittle.  Without  taste  or  smell. 
Distils  over  without  decomposition.  Solidifying 
temperature  36°  C.  Easily  soluble  in  ether ;  less  so 
in  alcohol. 

Oomp.,  Var.,  etc.— Ratio  of  -O,  H=5  :  8=Garboii  88*35,  hydrogen  11-66.    Analyses :  1,  Bro 
meis  (La);  2,  Olark  (1  c.) ;  3,  Forchhaihmer  (I  c.) : 


s 


0 

1.  Redwitz        87*95 

2.  "  (f)  8718 
8.  Tecoretin        85*89 


H 

10'70=98'65 
12-86=99-99 
12'81=98'70 


Melting  T.  Boilmg  T. 

46*  Bromeis. 

46  above  320'  Clark. 

46  3G0  Forchh. 


Decomposed  by  anhyd  3ub  sulphuric  add ;  also  by  heated  fHimiug  nitric  add ;  soluble  in  cold 
oitria 

Olark,  after  a  rcTision  of  |he  investigations  on  fichtelite  and  the  related  resins,  condndes  thai 
there  is  no  doubt  of  the  identity  of  the  substance  analysed  by  him  with  Bromei8*s  JUhUMk,  and 
deduce  the  empirical  formula  6*  H". 
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The  miDeral  oocurs  in  the  form  of  shining  scales,  flat  cryvtals,  and  thin  layers  between  t].« 
rings  of  growth  and  throughout  the  texture  of  pine  wood  (identical  in  species  with  the  modern 
Pinus  sylvestris)  from  poat  beds  in  the  vicinity  of  Eedwitz,  in  the  Fichtelgcbirge,  North  Btivaria 
The  cryst^Us  described  by  Clark  (f.  616)  were  obtained  artificially  by  means  of  etiier  and  alcohc^ 

An  otiy  suDsuin(«  was  extracted  by  Scbrotter  by  means  of  ether  from  wood  of  the  same  peat 
bed  which  aftbrded  the  ficht(.lite ;  and  this  solution  yielded  two  substances,  one  of  which  was 
an  oil,  regarded  by  him  as  identical  with  fichielite  in  ratio;  if  gave  on  analysis,  Carbon  88'58, 
hydrogen  ll'34=9i)'4-J.    The  other  substance  was  crystallized  and  contained  oxygen. 

TecoreUn  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Holtogard  in-Den* 
mark.  The  rosin  from  the  wood,  first  obserred  by  Steenstrup,  was  found  by  Forchhammor,  after 
dissolving  it  in  boiling  alcohol  to  contain  two  substances  crystallizing  fh>m  the  solution  at  differ* 
ent  temperatures  The  tecarviin  was  the  least  soluble  of  the  two,  or  that  which  cr}''Stallized  out 
first  (the  other  was  his  phyllorelin,  see  p.  737) :  its  crystallization  was  vionoclinic^  and  its  fusing 
point  45^.  From  the  analysis  Clark  writes  the  empirical  formula  611';  but  states  that  the 
mineral  resembles  flchtelite  in  every  other  respect 

786.  HARTXTB.    Hartit  Haid.,  Fogg.,  Uv.  261,  1841.    Branchite  Savi,  Cimento,  i.  842,  Jahrh 

Min.  1842,  469. 

MonocHuic.  Resembling  fichtelite  in  crystalline  form,  lustre,  color, 
cranslue^ncy,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74-75°  C.     Boiling  temperature  very  high. 

Oomp.,  etc.— Ratio  of  O,  H=:12  :  20=Carbon  87*8,  hydrogen  12*2.  Analyses:  1.  Schrotter 
(Pogg.,  lix.  37);  2,  Firia  (Cimento,  I  346,  Jahresb.  1855,  984): 


0 

H 

1.  Hartite 

87-47 

12*04=99'61  Schrottes. 

2.  Branchite 

87-0 

13-4= 100-4  Firia. 

Finals  analysis  corresponds  nearly  with  the  ratio  9  :  16. 

Obs. — HartiU  is  found  in  a  kind  of  pine,  like  flchtelite,  but  of  a  different  species,  the  Peua 
aoeroaa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  fh>m  the  brown  coal  beds  of  Ober* 
hart,  near  Gloggnitz,  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  Koflach  in  Styria, 
and  Fravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  defti 
in  the  coal  or  lignite. 

Branchite  is  colorless  and  translucent,  with  G.= 1*0442,  and  comes  from  the  brown  coal  of  Mt 
Vaso  in  Tuscany.     It  is  soluble  in  alcohol,  like  hartite. 

786.  DINITE  Meneghini  (Gaz.  Med.  Italians,  Firenze.  Toscana,  July,  1852).  Occurs  as  an 
aggregation  or  druse  of  crystals;  cleavage  none ;  with  the  appearance' of  ice,  but  with  a  yellow 
tinge  due  to  a  foreign  substance.     Inodorous ;  tasteless ;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  in  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon. 
The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with  the  warmth 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sensible  decomposition 
When  melted  ic  looks  like  a  yellowish  oil ;  crystallizes  in  large  transparent  crystals  on  coQlinir. 

From  a  lignite  deposit  at  Lunigiana,  Tusoany,  where  it  was  found  by  Prof.  Dim. 

787.  XXOLYTB  (Ixolyt  ffaid.,  Fogg.,  Ivl  345,  1842).  Amorphous.  H.  =  1.  G.= 1*008. 
Lustre  greasy.  Color  hjracmth-red.  Fulverized  in  the  fingers,  it  becomes  ochre-yellow  and  yel- 
lowish-brown. Thin  fragments  subtransluoent.  Fracture  imperfect  oonchoidal  in  the  pirer 
varieties. 

Softens  at  76"  C,  but  is  still  tenacious  at  100°  C,  whence  the  name,  from  i^o;,  glwy^  HhebtrcUme^ 
and  Avbi,  fo  dissolve. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  fusion  and  othef 
diaracters     It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggniti;  pieoes  flometimea  half  an  ii 
thick,  amooiated  with  hartite. 
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BENZOLE  GROUP. 

Oi'iV  fluids  at  the  ordinary  temperature.     General  fonnnla  ©n  Hi. 
Soluble  in  alcohol  and  ether.      Tne  species  observed  in  nature,  whicli 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


0 

H 

a. 

] 

Boiling  T. 

788. 

Benzols 

e«  H.  =92-31 

7-69=100 

0*86  at 

16-6'  C. 

82*  a 

789. 

TOLUOLB 

-Bt  H,  =91-30 

8-70=100 

0-88  at 

6 

111 

790. 

Xtlolb 

6$  Hio=90-57 

9-43=100 

0-86  at 

19 

189 

791. 

OUMOLB 

e»  H,  a =90-00 

1000=100 

0-87 

148 

792. 

CnioLB 

€ioHi4=89-65 

10-45=100 

0-86  at 

14 

176 

W.  de  la  Rue  and  H.  Miiller  detected  in  1 856,  in  Rangoon  tar,  the  first  three  of  the  aboYO 
Bpecies,  with  another  designated  pseudocumole  (isocumole).  In  1860  Bossenius  and  Eisenstuck 
(Ann.  Gh.  Pharm.,  cxiiL  1 6 1)  announced  zylole  as  present  in  the  petroleum  of  Sehnde  in  Hanover ; 
and  the  same  year  (ib.,  cry.  19)  Pebal  and  Freund  detected  all  the  above  five  species  of  the  series 
in  the  naphtha  of  Boroslaw  in  Gkdida.  Warren  and  Storer  also  (Mem.  Am.  A&  Boston,  ix.  216) 
have  detected  zylole  and  "  isocumole  "  in  the  Rangoon  tar.  None  of  the  series  were  detected  by 
Felouze  and  Cahours  in  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 
ooals,  fatty  substances,  eta 

793.  KONLrm.  (Fr.  Uznach)  Kraua,  Pogg.,  zliii.  141,  1838.  Konlit  (ft.  ib.)  SckroUer^  ib.,  lis. 
87,  1843;  (fir.  Redwitz)  v.  Trommsdorff,  Ann.  d.  Pharm.,  xxL  126.  Konleinit  iTatc^m.,  Handb., 
1487,  1847 ;  KenngoU,  Ber.  Ak.  Wien,  xiv.  272,  Min.  d.  Schweiz,  419,  Leipeig^  1866. 

In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  G.=0-88,  Troramsdorif.  Color  reddish-brown  to  yellow.  Melt- 
ing point  114°  0.,  Kraus ;  107iJ-°,  Tromnisdortf.  Distils  at  200°,  undergoing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  the 
latter  solution  affording  wax-like  Iblia. 

Oomp. — ^Ratio  of  O,  H=l  :  1 ;  n(66Hc)  or  a  polymere  of  benzole.  Fritssche  makes  the 
formula  e,«Hi»=»  (e.He).  (Bull  Aa  St  Pet,  iii.  88,  1860.)  Analyses:  1,  Kraus  (L  a);  2, 
y.  Trommsdorff  (I  &): 

C  H 

1.  Uznach,  Switz.  92*429        7 -57 1=1 00  Kraus. 

2.  Redwitz,  Bavaria        90'90  7-58=98*48  Trommsdorfll 

The  Redwitz  mineral  may  bo  a  different  species.  Konllte,  unlike  scheererito,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  wartnlh  of  the  hand.  For  this  product 
Kranss  proposed  the  name  pyroscheererile. 

In  brown  ooal  at  Uznach,  at  the  same  locality  with  scheercrite ;  near  Redwitz,  Bavaria,  in  the 
Fichtelgebirge.  with  flchtelite ;  reported  by  Feangott  from  the  brown  ooal  of  Fossa  in  the  Egor 
ralley(Ueb.,  1850-'51,  147). 

Named  after  Kdnleiu,  formerly  snperintendent  of  the  coal  works  at  Uznach. 


Phtllorbtin  of  Forchhammer  (J.  pr.  Ch.,  zx.  459,  1840)  is  near  the  above,  and  is  made  identi* 
eal  with  it  by  Fritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  fh>m  the  marshal 
near  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being  the 
phyUorttin,  Fusing  point  Se^-S?*".  Dissolves  easily  in  alcohol  Forchliammer  obtained  Carbon 
90*22,  90-12,  hydrogen  9*22,  9*26 ;  and  deduces  for  t^^e  H'/'o  of  6,  H,  8  :  10 
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794.  NAPHTHAZiIN. 

Orthorhombic.  Commonly,  as  artificially  prepared,  in  rhombic  tables  of 
122°  and  78°  with  the  acute  angles  truncated,  or  hexagonal  tables. 

Lustre  brilliant.  Color  white.  G.=l-153  at  18°  C. ;  0-9778,  at  79*2°  C, 
Kopp. ;  at  which  temperature  it  melts.  Boiling  point  218°  C.  Dissolvee 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Oomp.,  etc.— 6i«  H(i= Carbon  98*75,  hydrogen  6*25=100.  The  first  of  the  NaphihaUn  seriei^ 
the  general  formula  for  which  is  6„  lELq^^i^,    Bums  with  a  dense  smoking  flame. 

Obg. — Found  sparingly  in  Rangoon  tar,  by  De  la  Rue  and  Miiller,  and  by  Warren  and  Storer. 

Artif. — Formed  Msily  from  petroleum,  ooal-naphtha,  essential  oUs,  on  passing  them  throngh 
red-hot  tubes. 

796.  IDRIAUTB.    Quecksilberbranderz  pt    Idrialine  (fr.  Idria)  Dumas,  Ann.  Ch.  Phya.,  L 

S60,  1882.    Idrialite  Schrotter,  Baumg.  ZS.,  iii.  245, 17.  5. 

In  the  pure  state  crystalline  in  structure.  Color  white.  In  nature 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrite  and 
gypsum  in  a  brownish-black  earthy  material,  called,  from  its  combustibility 
and  the  presence  of  mercury,  inflammable  dnnahar  {Qu^chtUherh^anderz). 

Oomp.,  etc. — Dumas  separated  the  idrialite  by  treatment  with  oil  of  turpentine.  AiuJyMe: 
1,  Dumas  (I  c);  2,  8,  Schrotter  (L  c): 

Carbon  940        94*50  94*80 

Hydrogen        5*1  D.     5*19  Schr.    5*49  Schr. 

Corresponding  to  the  ratio  for  O,  H  about  3  :  2=Carbon  94*74,  hydrogen  5*26=100.  Insolu- 
ble in  water,  and  little  so  in  alcohol  or  ether.  Fuses  at  205**  C.  Schrotter  found  in  one  spedmeD 
of  the  crude  mineral  77*32  idrialite,  17-85  cinnabar,  and  2*75  of  other  impurities. 

Bodecker  (Ann.  Ch.  Pharm.,  lit  100,  1844)  obtained  for  the  composition  of  a  substance  he 
derived  fh>m  the  crude  materiaJ,  (})  Carbon  91*83,  hydrogen  5  SO,  oxygen  2*87=100,  correspond- 
ing to  C^*  H**  0  (or  an  ozydized  idrialite).  He  derived  it  from  the  ore  by  sublimation  in  an  atmo- 
sphere of  carbonic  acid.  Bodecker  states  that  a  black  material  obtained  fh>m  the  oondensation- 
(£amber8  at  Idria  afforded  a  substance  whidi  has  the  composition  of  Dumas's  idrialite;  and  this 
he  calls  Idryl,  supposing  it  to  be  the  radical  of  his  own  idrialite. 


n.  OXYGENATED  HTDEOCARBONS. 

796.  aSOOBRITB.    Geocerain  L,  BrikhMr,  J.  pr.  Ch.,  IviL  14, 1852. 

Wax-like.  Color  white.  Not  observed  to  cryBtallize  from  its  solation 
in  alcohol.  Melting  point  near  80°  C. ;  after  fusion  solidifies  as  a  yel- 
lowish wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  Jsot 
acted  upon  by  a  hot  solution  of  potash. 

Oomp.— ^,8  HmOi*  BrUckner=Carboc  79*24,  hydrogen  13*21,  oxygen  7-65=100.    Analyiee 
Briickner  (L  a) : 

OHO 

79*06        1313        [7-81] =100. 
79-16         1801         [7-88J=100. 

Obi^-From  the  same  da*'h4rrown  brown  coal  of  Qesterwits  that  afforded  the  geomyrioiie  CP>> 
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739),  and  from  ihe  same  solution.  The  solution,  after  yielding  the  geomyric  te,  and  nezt^  on 
adding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  **  geocerins&ure^'' 
^lally  affordedf  on  filtering  the  hot  solution,  the  geoeeriie  in  the  state  of  a  jelly,  which  on  drying 
became  a  white  foliated  tiiasa. 

The  distillation  product  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  in  consist- 
ence (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  83*82,  hydro- 
gen 14*1)1,  oxygen  ['Z- 17],  corresponding  to  the  formula  Bat  Huo  O,  as  if  derived,  as  follows,  a< 
Brackner  states,  from  the  above :  2  (Ose  H.,  O,)  -^B  e,+H,  e)=e»»  Hn,  O.  It  is  identical 
with  the  distillation  product  from  the  yellounahrbroion  brown  coal  of  the  same  locality. 

Named  from  yi},  earOif  and  cir^(,  wax, 

797.  O&OBAYRIOITB.    Geomyrictn  L.  Bruckner^  J.  pr.  CSu,  IviL  10,  1862. 

Wax-l^ke.  Obtained  in  a  pulverulent  form  from  a  solution,  the  grains 
consisting  (as  apparent  under  a  microscope)  of  acicular  crystals.  Color 
white.  Sf  el  ting  point  80°— 83°  0.  After  fusion  has  the  aspect  of  a  yel- 
lowish brittle  wax.  Ko  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  sb'ghtly  in  alcohol  of  80  p.  c. 

Oomp^  oto.— <?a4  HcaOs,  Bruckner, =Carbon  80-69,  hydrogen  13*42,  0  6*99=100.    Analyses : 


0 

H 

0 

1. 

0.=83' 

80-88 

13-60 

6-17 

2. 

G.=83 

79-97 

12-86 

718 

8. 

O.=80 

80-21 

13-24 

'6-66' 

Bums  with  a  bright  flame. 

Brfldcner  observes  that  the  composition  is  very  near  that  of  the  Chinese  wax,  Palm  wax  (from 
the  S.  A.  palm,  OeraxyUm  andkola^  Oaroauba  wax  (from  the  S.  A.  palm,  Corypha  €erifera\  for 
which  Lewy  obtained  Ga«  H-it  Oi=Garbon  80*69,  hydrogen  18*42,  oxygon  6-99=100. 

Oba. — Occurs  at  the  Gesterwitz  brown  coal  deposit,  in  a  dirk  hrown  layer,  similar  in  moat 
respects  to  the  ydlowishrhrown  which  afforded  the  leuoopetrite.  Its  very  slight  insolubility  in 
alcohol  of  80  p.  a  enabled  Bruckner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesquereox  states  (priv.  contrib.)  that  the  brown  coal  beds  of  the  basiu  in  which 
Gesterwitz  lies  has  afforded  the  palms  FlabeUaria  latania  and  FhaiUcitea  Oiebelianugj  and  per- 
haps others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

798.  OOPALrm.  FossQ  Copal,  Highgate  Besin,  ^ftin,  Mm.,  64,  1816.  Betmite  pt  Ghdb^ 
Min.,  372,  1831,  EaidL,  Handb.,  674,  1845.  Fossil  Copal  J.  F.  W.  JohmsUm,  Phil  Mag.,  HL 
xiv.  87,  1839.    Copalme  Hauam^  Handb.,  1600,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  difficult 
solubility  in  alcohol.  Color  clear  pale  yellow  to  airty  gray  and  dirty 
brown.     Emits  a  resinous  aromatic  odor  when  broken. 

G.=l-010,  Johnston;  1*05,  Bastock;  1*053,  fr.  E.  Indies,  Kenngott. 

Oomp.~Batio  for  6,  H,  0=40 :  64 :  l=Carbon  86*7,  hydrogen  11*4,  oxygen  2-9= loa  Anal- 
fses:  1,  2,  Johnston  (L  c.);  8,  Duflos  (Min.  Unters.,  il  183): 


C 

H 

0 

Ash 

1. 

2. 
3. 

Yellow  irp, 
Oray 
E.  Indies 

86*677 
86*408 
86-7S 

11-476 

11-787 
11-60 

2-847 
2-669 
2-77 

0*136=100  Johnston. 
=100  Duflos. 

Volatilizes  in  the  air  by  a  gentle  heat  Bums  easQy  with  a  yellow  flame  and  mnoh  smoke,  and 
hardly  any  perceptible  ash.    Slightly  acted  upon  by  alcohol 

Kenngott^s  mineral  closely  resembles  the  Highgate  copalite  in  its  honey-yellow  odor,  and  its 
action  with  heat  and  alcohol. 

Obs. — From  the  blue  clay  (London  day)  of  Highgate  Hill,  near  London,  fh>m  whenee  it  if 
colled  Highgate  resin.    It  occurs  in  irregular  pieces  of  a  pale  honey-yellow  color. 
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799.  8UOOINITB.  'H>tKrpov  Eomer^  etc  ?  Avy^toiiv  TTkeqpAr.,  Dtimostr.  Avyyo^oior  Dknc 
eto.  Suodnum,  Electnim,  Lyncurinm,  Plin^  zzxvil  11,  12,  13.  Amber.  Suocin,  Ambre^  F^ 
Bernstein  Ckrm.    Succinite  pt.  BreUh.,  Gbar^  76,  1820,  140,  1823. 

In  irregular  masses,  without  cleavage. 

H.=2— 2-5.     G.=l-065— 1-081.     Lustre  resinous.    Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded.    Streak  white.    Trans- 
Earent — translucent.     Tasteless.    Electric  on  friction.     Fuses  at  287®  C, 
ut  without  becoming  a  flowing  liquid. 

Oomp,— Batio  for  6,  H,  0=40  :  64  :  4=Carbon  78*94,  hjdrogen  10*53,  oxygen  10*68=100. 
AnalTsifl :  Schrotter  (Pogg.,  liz.  64) : 

0  78-824  H  10-228  0  10-0=100. 

But  amber  is  not  a  simple  resin.  According  to  Berzelius  (Lehrb.,  yilu  431,  Pogg.,  ziL  41 9X  it 
oonBiflts  mainlj  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  (properly  Qie  apeciea  suociQiteX 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2^  to  6  p.  c.  of  succinic  add. 
Bohrotter  and  Forchhammcr  state  that  after  removing  these  soluble  ingredients,  true  snccinita 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass,  and 
whioh  indicates  that  the  mixed  resins  are  polymerous  with  succinite.  Their  nature  has  not  been 
investigated.    Amber  is  hardly  acted  on  by  fdoohoL 

Bums  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black,  shining,  car- 
bonaoeous  residue. 

Oba.— Amber  oocurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  occurring  fh>m  Dantzig 
to  Memel,  especially  between  Pillau  and  Dorfe  Gross-Hubnidcen.  It  occurs  also  on  the  coast  of 
Denmark  and  Sweden;  in  Galicia,  near  Lemberg,  and  at  Miszau;  in  Poland;  in  Moravia,  at 
Boskowitz,  eta ;  in  the  Urals,  Russia ;  near  Ghristiania,  Norway ;  in  Switzerland,  near  Bale ;  in 
France,  near  Paris,  in  day,  in  the  department  of  the  Lower  Alps,  with  bituminous  coal,  also  in  the 
department  of  VAisne,  de  la  Loire,  du  Gtord,  du  Bas-Rhin.  In  England,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Catania, 
on  the  ^dlian  coast,  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Green  sand  formation  of  the  United  States,  either 
loosely  imbedded  in  the  soil,  or  eugaged  in  marl  or  lignite,  as  at  Gay  Head  or  Martha's  Vine- 
yard, near  Trenton  and  also  at  Camden  in  New  Jersey,  and  at  Cape  Sable,  near  Magothy  river  in 
ilaryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighing  18  lbs.  Another  in  the  kingdom  of 
Ava,  India,  is  nearly  as  large  as  a  ohild^s  head,  and  weighs  2|  lbs. ;  it  is  intersected  by  veins  of 
carbonate  of  Ume,  f^om  the  thickness  of  paper  to  one-twentieth  of  an  indi. 

It  is  now  fully  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  This  ifl 
inferred  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of 
insects  incased  in  it  Of  these  insects,  some  appear  evidently  to  have  struggled  after  being 
entangled  in  the  then  viscous  fluid ;  and  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  Berlin, 
186:^,  4d0,  Q.  J.  G.  Soc.,  x.  Am.  J.  Sd.,  IL  xviiL  287)  that  at  least  8  spedes  of  plants  besides  the 
PinUes  auccinifer  have  afforded  this  fossilized  resin,  and  he  enumerates  163  species  as  represented 
by  remains  in  amber.  Besides  pines,  spedes  of  the  family  Abietinea  and  Oupreasinea  have  prob 
ably  contributed  to  it 

Amber  was  early  known  to  the  ancients,  and  called  nXticroov^  electrum,  whence,  on  account  ot 
its  electrical  susceptibilities,  we  have  derived  the  word  eledrieity.  It  was  named  by  some  lyncu- 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or  tour- 
maline, both  minerals  of  remarkable  electrical  properties. 

Pliny  mentions,  as  one  proposed  derivation  of  ekdrum^  the  fable,  as  he  regards  it,  that  the 
sisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Eridauns  (or 
Padua),  and  that  tliese  tears  were  called  elecfyrum^  from  the  fact  that  the  sun  was  usually  called 
eleeior;  as  another,  that  it  comes  from  EiectrideSj  the  name  of  certain  islands  in  the  Adriatic;  or 
another  dedrideay  the  name  of  certain  stones  in  Britannia,  fVom  which  it  exudes.  He  gives  it  aa 
his  opinion  that  "  amber  is  an  exudation  fVom  trees  of  the  pine  family,  like  gum  fVom  the  cherry, 
and  resin  from  the  ordinary  pine ; "  and,  as  proof  that  it  was  once  Uquid,  alludes  to  the  gnats, 
eta,  in  it  Ue  observes  that  it  had  been  long  called  raccinum,  because  of  this  origin,  "quod 
arboris  suocum  prisci  nostri  oredidere.''  He  says  that  in  his  time  it  was  "  in  request  among 
women  on^.*'    But  *'  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  veiy  diminutive 
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buinai)  eCagj,  made  of  amber,  bad  been  known  to  sell  at  a  bigher  price  tluui  bring  men,  er  m  is 
alottt  and  \  igorons  bealtb." 

799A.  Kraktzitb  (FoBsiles  Harz  (fV.  Nlenburg),  Krantzit,  G,  Bergemarm^  J.  pr.  Cb.,  Ixxvi  65^ 
Basentially  succinite.  Occuni  in  small  grains  and  masses  of  a  ligbt  yellow  or  greenisb-yellow 
odor,  but  reddish  or  brownish  externally.  G.=0  968.  Bather  tender.  Sectile  and  somewha^ 
elastio.    The  exterior  has  G. = 1  002. 

Ckmkp. — Analysis  by  Landolt  (L  a)  afforded: 

Garbou  79*25  Hydrogen  10*41  Oxygen  10*34=100. 

Corresponding  nearly  to  the  formula  04«  Hb4  O4. 

Only  4  p.  c  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softena  In  turpentine.  In  sul- 
phuric acid  gives  a  brown  solution.  Fuses  at  225°  0.,  and  becomes  perfectly  fluid  at  288** ;  and 
at  a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
browni&  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12°,  and  ftises  at  150°. 

800.  WAIiOHOWITB.  Bergpech  pt  (fr.  Walchow)  Estnar,  Min.,  iii.,  Ite  Abth.,  114,  180a 
Betinit  Ton  Walohow  Schrmer^  lix.  37,  1843.  Walchowit  Haid^  Ueb.,  1643,  99,  Handb.,  5H 
1845. 

In  yellow  translucent  masses,  often  striped  with  brown.    LuBtre  reain- 
pus.     Fracture  conchoidal.     Translucent  to  opaque. 
H.=l-5— 2.     G.=l-0— 1069 ;  an  opaque  variety  1-035. 

Oomp^— Ratio  for  €,  H,  e=40  :  64  :  Hi  Scbrotter  (Pogg.,  liz.  61)=80'41  0^  10*66  H,  8*93  0. 
Fuses  to  a  yellow  oil  at  25o*  C,  and  bums  readily ;  becomes  transparent  and  elastic  at  140*  CL 
Bat  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  c.,  and  ether  7*6  p.  c. ;  the  insohibk  part  may  be 
identical  with  the  preceding.    Forms  a  dark  brown  solution  In  sulphuric  add. 

Obs. — Occurs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  ReUnite. 

Estnor  also  mentions  a  honey-yellow  resin  from  Uttigshof  in  Moravia  dpalled  Bernstein  in  tht 
Abh.  bohro.  Ges.,  iiL  8),  and  another  of  a  similar  odor,  but  a  little  greenish,  fh>m  litesko  in 
Moravia. 

801.  BuoARAMANGiTB.    Besuie  de  Bucaramanga  BatusingauU,  Ann.  Gh.  Fhys.,  in.  vL  607, 1842. 
Resembles  amber  in  its  pale  yellow  color.    G.  above  1. 

Omip.— Ratio  for  6,  H,  0=42  :  66  :  2^— Carbon  82*7,  hydrogen  10-8,  oxygen  6*6=100. 
Insoluble  in  alcohol    In  ether  softens  and  becomes  opaque.    Fuses  easiJ^,  and  bums  with  a 
little  smoky  flame,  leaving  no  residue.    Yields  no  succinic  add. 

802.  AIM  HHITH.    Ambrit  (fir.  K.  Zealand)  Bbchstetter,  «.  ffauer,  Verb.  O.  Beioha.,  Wien, 

*  1861,4. 

Amorphous.     In  large  masses. 

H.=2.     G.= 1*034.     Lustre  ^easy.     Color  yellowish-gray.     Subtrans- 
parent.     Strong  electric  on  friction.     Fracture  conchoidal. 

Oomp.,  eto«— Batio  deduced  for  e,  H,  0=40  :  66  :  6=:Carbon  76'88,  hydrogen  10*64,  oxj- 
g«n  12'77.  Yon  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analysis  than  thi 
abore.    Analysis :  B.  Maly  (L  o.) : 

0  H  0  Ash 

(1)76-63  10-68  12-70  019 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzole,  chlorriform,  and  dilute  add. 
Bums  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda. 

Obs. — Occurs  in  masses  as  large  as  the  head  in  the  province  of  Auckland,  N.  Zealand.  It 
mnch  resembles  the  resin  of  the  Dammara  AualraiiSj  which  abounds  on  the  island,  and  is  oftei 
exported  with  ft 
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803.  BATHVILLITE.    BathviUite  C,  Gr,  WiUiams,  Oh.  Newa,  Til  138,  1863.    Tkxbttiile  {A 

Amorphous.  Dull,  and  of  a  fawn-brown  color,  looking  Bomewliat  like 
wood  in  the  last  stage  of  decay.     Opaque. 

G.,  after  removing  air  of  pores  by  air-pump,  about  1*01.  Very  fiiable, 
but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  in 
benzole.  Torbanite  has  H.=2'25 ;  G.=1'18,  Heddle ;  color  clove-brown; 
powder  yellowish ;  tough. 

Oomp^— Batio  for  ^,  H,  0,  fh>m  the  analyses,  40  :  68  :  4,  or  near  that  of  8iiocinite,=OBTbao 
t8*4S,  hydrogen  ll'll,  oxygen  10*46=100.  The  ratio  40  :  66  :  4  is  less  near,  giyingthe  peroeiil> 
age  0  78-7,  H  10-5,  0  10*8=100.  Analyses  :  1,  WiUiama  (L  a);  lA,  same  with  ashezdnded;  S, 
Bliller ;  2A,  same  with  ash  excluded : 

0  H  0  Ash 

1.  BathviUUe  68*89  8*66  7*23  25*32=100. 
lA.       '*  78-86  11*46  9*68          =100. 

2.  TorboMie  63*10  8*91  8*21  19*78=100. 
2A.       "  78*67  11*11  10-22          =  100. 

Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analyses  of  torbanite  ghre  teas 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  fonnula  Oicf 
HBoOi=Oarbon  78*60,  hydrogen  10*92,  oxygen  10*48,  agreeing  hardly  as  well  with  the  analyses 
as  the  above. 

Does  not  melt  when  heated.  .  In  a  platinum  crucible  affords  a  fatty  odor,  and  burns  with  a 
dense  smoky  flame.  No  action  with  moderately  dilute  nitric  acid ;  completely  carbonised  by  ooof 
oentrated  sulphuric  acid. 

Obs. — Bathyillite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Carboniferous  formation\ 
a(^oining  the  lands  of  Torbaneliill,  in  the  grounds  of  Bathyille,  Scotland.  It  forms  lumps  whidi 
fill  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  calcite,  pyrite,  eta  It  may  be  an 
altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  surrounding 
torbanite. 

The  analysis  of  Miller  shows  that  some  of  the  torbanite  has  the  same  composition.  As  proof 
of  the  absolute  purity  of  the  substances  analyzed  could  not  be  had,  the  results  are  open  to  soms 
doubt,  as  Williams  observes.  Yet  the  mode  of  occurrence  of  the  bathvillite,  and  the  nearness  ii. 
oomposition  of  this  insoluble  substance  to  the  equally  insoluble  succinite,  favors  the  view  that  it 
is  essentially  a  good  speoies,  and  that  its  oomposition  is  not  far  from  that  above  given. 

804.  TORBAKTTB.  Torbanite,  although  related  to  oannel  coal,  has  a  very  nearly  uniform  com- 
position, according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  oomposition  is 
like  that  of  bathvillite,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula  64a 
Hi«  Or«»=Garbon  82*19,  hydrogen  11*64,  oxygen  617.  The  mean  of  five  analyses  (see  p.  767) 
is,  Carbon  81*16,  hydrogen  11*48,  with  oxygen  about  6*0,  nitrogen  1*37=100 ;  excluding  the  nitro- 
gen, C  82*28,  H  11*64,  0  6*08=100.  Taking  the  oxygen  at  6*4()  instead  of  b-O  (see  anal,  L  c), 
the  formula  would  become  6«t  H«»  O*.  The  nitrogen  is  without  doubt  in  oombination  with  poi^ 
tions  of  the  other  ingredients.  But,  allowing  for  this,  the  close  relation  to  the  amber  group  still 
holds,  both  as  regards  composition  and  insolubility.  Less  than  H  p.  a  of  torbanite  is  soluble  in 
naphtha  (Fyfe).  Although  the  above  fonnula  cannot  be  taken  as  the  formula  of  the  species  at 
the  basis  torbanite,  it  is  probably  not  far  from  it    Torbanite  may  oontaiu  bathvillite  as  mixture 

806.  ZniORETINITE.    Xyloretin  Ibrchhammer^  J.  pr.  Ch.,  xx.  459,  1840.    Hartin  SchrSUm 

Fogg.,  liv.  45,  1843.    Psathyrit  Gloeker,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  ortho 
rhombic  system. 

G.=l'llo,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Without 
taste  or  smell.    Soluble  in  ether. 

Omdp  ,  eto^Ratio  for  6,  H,  0—40  :  64  :  4=0arbon  78*51,  hydrogen  9*05,  oxygM  12^ 


1.  EixrH'M 

78*26 

10-92 

10-82=100. 

2.        " 

78-46 

1100 

10-54=100. 

3.        " 

7838 

]0'86 

10-82=100. 

4.  XyloretmlB 

7909 

10-98 

9V'8=100. 

6.        •* 

78-57 

10-81 

10-62=100. 
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(?^W  0^,  deduced  bj  Scbrdtter,  corresponds  better  with  the  analyFes.  Analysea  *  1-8,  SchidttBi 
(La);  4|  5,  Forobhammer  (I  c.) : 

OHO  FaaiDgT. 

210"  0. 

166*  a 


The  haTiine  Is  a  white  resin  separated  bj  ether  from  a  resin  obtained  from  the  brown  coal 
of  Oberhart  No.  1  is  hanii'M  as  separated  in  an  amorphous  condition  bj  means  of  naphtha ;  and 
2,  3,  crystallised  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  solution.)  XyloretiniU  was  derived  bj  Forchhammer  through  the  action 
of  alcohol  on  fossil  pine-wood  from  the  marshes  of  Holtegaard  in  Denmark. 

806.  LBUOOPETRm!.    Leucopetrln  L.  BrikkMr,  J.  pr.  Oh.,  Im  1,  1852,  in  art  entitled 

Ueber  einige  eigenthiimliche  waohahaltige  Brannkohlen. 

Between  a  resin  and  wax  in  characters.  Crystallizable  in  needles  from 
solution. 

Color  of  crystals  white.  Melting  point  above  100°  C. ;  and  after  fusion 
brown  and  partly  decomposed,  and  hence  the  exact  melting  point  not  easily 
determinable.  Soluble  m  ether;  also  1  part  in  268  of  Doiling  absolute 
alcohol ;  bat  not  at  all  in  alcohol  of  80  p.  c. 

Oomp. — 0»o  H»4  0>,  Briickner,= Carbon  8197,  hjdrogen  11-47,  oxygen  6  56=100;  very  nearly 
640  HcT  On-    Not  at  all  acted  upon  by  a  hot  solution  of  potasb,  or  cold  nitric  acid. 

Obs. — From  a  layer  i-2  ft  thick,  in  an  earthy  yeUowiah-braum  brown  coal,  ut  Gesterwitz,  near 
Weissenfels.  The  material  of  the  Layer  is  of  loam-like  aspect,  but  gives  a  shining  wax-like  streak, 
has  G.= 1*297,  Wackenroder,  and  loses  22  p.  c.  of  water  at  luO"  0.  The  dried  mass  is  nearly 
half  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Briickner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  a,  including  two  resins, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Briickner  calls  GeoreUnic  acid  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  c  of  the  whole  passes  over  as  a  butter-like  mass, 
which  is  related  to  the  paraffins,  but,  according  to  Briiclmer,  contains  2  p.  c.  of  oxygen.  It 
afforded  (f)  Carbon  84*04,  hydrogen  14*10,  oxygen  [1*86],  and  he  writes  the  formula  ^itHuoO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  euer,  and  very  sparingly  in  alcohol  of  80  p.  0. ; 
crystals  in  pearly  hexagonal  plates  from  the  alcoholic  solution ;  molts  at  60"  0. 

Named  after  Uie  locfdity,  Weissenfels  (=white  rock),  from  A<m^,  whUe^  and  rtrpos^  ivck. 

807.  SnOSMTTB.    Erdhaxz,  Kampferharz,  Euosmit,  C,  W.  Oumbel,  Jahrb.  Min.  1864,  10. 

Amorphons,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gnm,  and  looking  like  common  pitch. 

H. = 1  'S;  G. = 1  '2 — 1  '5.  Brittle.  In  thin  pieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Oomp.,  etc.— Batio  of  6,  H,  0=84  :  29  :  2=40  :  68  :  2^=60  :  85  :  2H=Carbon  81-89,  hydro- 
gen  11*78,  oxygen  6*88=  lOo.  Afforded  0-84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77"  C,  and  burns  with  a  bright  flame  and  very  aromatic  odor.  Solutioni 
of  the  alkalies  dissolve  only  a  little  of  it,  after  long  action. 

Obs. — From  clefts  in  brown  coal,  at  Baiershof,  near  Thumsenreuth,  in  the  Fiohtelgebirge,  and 
derived  probably  from  a  kind  of  Conifer,  and  one  resembling  the  Cfupresnnoxylon  tuaquali 
Goppert 


744  HYDBOCABBON  OOHFOUNDB. 


808.  SOLSRETlNrrz:.    J.  W,  MaJOa,  PhiL  Mag.,  IV.  4.  261,  186S. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nut. 

H.=3.  G.=1'136.  Translucent  in  thin  splinters.  Color  black,  but  bj 
transmitted  light  reddish-brown ;  streak  cinnamon-brown.  Lustre  between 
vitreous  and  resinous,  rather  brilliant.  Brittle ;  fracture  conchoidal.  In- 
soluble in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Oomp. — ^Analyses  bj  J.  W.  Mallet  (1-  c): 

OH  0  Ash 

1.  76-74        8-86         10-72        8-68 

2.  77-15        9-05        1012    *    8*68 

Affords  the  ratio  for  6,  H,  0=40  :  56  :  4=Carbon  77*05,  hydrogen  8-99,  oxygen  10*28,  ash 
8*68. 

Heated  on  platinum  foil  it  Bwells  np,  barns  like  pitch,  with  a  disagreeable  empyreomatic  smeD, 
and  a  smoky  flame,  leaving  a  ooal  rather  difficult  to  bum,  and  finally  a  little  gray  ash.  In  a  glass 
tabe  yields  a  yellowish-brown  oily  product  of  a  nauseous  empyrenmatio  odor.  Even  strong  nitric 
add  acts  slowly  upon  it 

From  the  ooal  measures  of  Wigan,  England. 

809.  PTRORZSTINITJU.    Fart  of  Fyroretin  of  A,  K  Beusa,  Ber.  Ak.  Wien,  zii  551,  1864|  J. 

pr.  Ch.,  Iziii.  155 ;  J.  Slanekf  ib.    Pyroretinite  Dana, 

Eesin-like.  Deposited  in  powder  from  a  hot  alcoholic  solution  of  pj^o- 
retin  as  it  cools. 

Oomp.— Ratio  of  6,  H,  0=40  :  56  :  4=Garbon  8000,  hydrogen  933,  oxygen  10-67=100. 
Analysis :  Stanek  (I  a) : 

0  80*02  H  9-42  0  [l6  56]=100. 

Approaches,  as  Stanek  states,  the  beta-resin  of  the  resin  ofPinua  abies  (Johnston^  =640  H^s  B^ 
and  also  oopaivic  acid  (fV.  copaiba  balsam)  Oio  H«o  0«,  and  other  related  compounds,  showing 
that  it  is  probably  from  coniferous  trees. 

Obs. — Pyroretin  of  Reuss,  the  resin  which  affords  the  aboye,  occurs  in  the  brown  coal,  between 
Salesl  and  Proboscht,  near  Aussig  in  Bohemia.  It  occurs  in  masses  from  the  size  of  a  nut  to 
that  of  a  man's  head,  and  also  in  plates  an  inch  thick.  It  is  brittle ;  of  browniah-black  color ; 
R^reasy-resinous  lustre;  wood-brown  powder;  H.=2'5;  G.= 1*06— 1*18;  and  resembles  much 
brown  coal.  It  burns  with  a  reddish-yellow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  black  coal  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  leaves  an 
asphalt-like  mass.  Reuss  states  eyideuce  showing  that  it  has  probably  been  formed  by  the  actioD 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  coal 

810.  Reussinite.  Fart  of  Pyroretin  of  ^.  E,  Reuss,  Resin-like.  Color  flue  reddish-brown. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  from  the  alcoholic  solutioa  on  its  uoolingp. 
Stanek  (I  c.)  found  for  the  composition  of  the  resin  thus  obtained,  0  81*09,  H  9'47,  0  9'44=1U0 ; 
corresponding  to  640  H^a  Os.s ;  and  he  regards  the  substance  as  a  mixture  of  the  above  pyrore 
HniUy  <^4o  H»6  O4,  with  another  resin  (here  designated  rsuasinUe)  of  the  formula  id ^9  Hac  Ot. 

811.  ROCHLZIDIlRmi.  Part  o/Substanz  Bituminose  Rochleder,  Ber.  Ak.  Wien,  vl  58, 1851 ; 
=:Melanchym  HaicL,  Lotos,  L  85,  216,  vl  86,  viil,  Heft  3;  Kenng.,  Ueb.  1850,  147,  1853,  134. 
Rochlederite  I>an<L 

Resiu-like.  Color  reddish-brown.  Transparent  or  translucent.  Melting 
point  100°  C.     Soluble  in  alcohol. 

Ck>mp«— Ratio  of  6,  H,  0=40  :  66  :  6.    Analysis:  Rochleder  (I  a): 
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0  76-79  H  9-06  0  14*15=100. 

BoniB  with  a  yellow  smoking  flame,  something  like  amber. 

Obs. — ^The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melauchyme  bj  Huidinge^ 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifolsreuth,  near  Neukirchen  is 
£gor,  Bohemia.  A  similar  substance,  of  somewhat  lighter  oolor,  occurs  at  Gehnitz,  near  Strakonitz, 
in  Bohemia. 

The  rest  of  the  substance  insoluble  in  alcohol  is  the  species  melanellite,  p.  750. 

812.  SOHUHHTB.    Part  of  Anthracoxen  of  Rema  (see  p.  746).    Schlanite  Jkuia, 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

Oomp.— Ratio  for  6,  H,  0=40  :  52  :  3i=0arbon  81*63,  hydrogen  8*86,  oxygen  9*62=100. 
AiialysiB :  Laurens  (L  a,  p.  746) : 

(})  0  81-47  H  8-71  0  9  82=100. 

This  resin  oxydizes  slowly  when  wet  and  exposed  to  the  air. 

Obi^ — ^For  locality  and  description  of  the  material  affording  the  schlanite,  see  p.  746^ 

813.  GUYAQXTimTB.    Jolmston,  FhiL  Mag.,  xiiL  329,  1838. 

Amorphous.    In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.=l"092, 
Ck)lor  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Oomp.,  etc. — Ratio  for  6,  H,  0=40  :  52  :  6=Garbon  76*665,  hydrogen  8*174,  oxygen  15-161 
=  100,  Johnston.  Begins  to  melt  at  ^^^^''  C,  but  does  not  flow  easily  till  near  100*"  0.  As  it 
cools  becomes  viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric 
add,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  ammonia  put  into  the  alcoholic 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  Guyaquil  in  South  America.  Evidently  a  mix 
ture. 

814.  MIDDIiETONmi.    J.  F.  W,  Johnston,  PhiL  Mag.,  IIL  xil  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=1'6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
small  fragments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210°  C. 

Oomp.,  eto.~Batio  for  6,  H,  0=40  :  44  :  2,  Johnston,  =Garbon  86*83,  hydrogen  7'9'i,  oxygen 
6'76=100.     Johnston  obtained  (J)  Carbon  86*21,  hydrogen  8"03,  oxygen  5*76=  100. 

On  a  red  cinder  bums  like  resin.  Softens  and  melts  in  boiling  nitric  acid,  with  the  emission 
of  red  fumes;  a  brown  fiocky  precipitate  falls  on  oooling.  Soluble  in  cold  concentrated  sul- 
phuric acid. 

Obfl. — Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  -jV  ^*i  ^ud 
litUe  rounded  masses  seldom  larger  than  a  pea ;  also  at  Newcastle. 

816.  STANSEITB.    Part  of  Pyrorettn  of  A,  K  Beusa,  Ber.  Ak.  Wien,  xii  651,  1864,  J.  pr. 

Gh.,  IxiiL  156;  X  Stanek,  ib.    Stanekite  Dana, 

Kesin-like.    Not  soluble  in  any  fluid  without  decomposition^  and  not  at 
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all  in  a  solution  of  potash.     Separated  from  the  pyroi^tin  of  Reuse  bj 
boiling  alcohol,  which  leaves  it  behind. 

Oomp-— Ratio  of  e,  H,  0=39  :  44  :  6,  Stanok,= Carbon  7697,  hydrogen  7*24,  (uqrgen  16-78 
=  100.  Perhaps  6,  H,  e=40  :  44  :  6=Carbon  77*42,  hydrogen  7*09,  oxygen  15-48=iu0.  AhaI- 
ysifi :  Stanek  (L  o  } : 

(I)   0  76-71  H  7-80  0  16'99=100. 

When  heated  gives  off  the  odor  of  succinio  add. 

Obs. — For  looftlity  and  characters  of  the  pyroreUn  of  Beuss,  aflbrding  the  aboye,  see  p.  744. 

816.  ANTHRACOXENITE.    Part  of  Anthraoozen  (fr.  Brandeisl)  Beuss,  T.  Laurem,  Bor.  Ak. 
Wien,  zzi  271,  1856,  J.  pr.  Gh.,  Izlx.  428,  1856.    Anthracozenite  Dana. 

Obtained  as  a  black  powder  from  a  resin,  by  separating  the  remainder 
bj  means  of  ether,  the  authracoxenite  being  insolable  in  ether. 

Oomp.— Batio  of  0,  H,  0=40 :  38 :  7^.    Analysis :  Laurenz  (L  a) : 

(I)  0  75-274  H  61P7  0  18-589. 

11  p.  a  of  ash  were  separated.    Not  solable  in  menstrua  without  decomposition. 

Obs. — ^From  a  resin-like  material,  constituting  layers  2-^  Id.  thick  between  layers  of  coal,  iu  the 
coal  beds  of  Brandeisl,  near  Schlan  in  Bohemia ;  the  mass  is  amorphous,  and  has  H.  =  2*5 ; 
G.=  ri81;  lustre  externally  weak  adamantine;  color  bi^wnish-black,  hyuciutb-rod  iu  thin 
splinters  by  transmitted  light ;  streak  dull,  yellowish-brown ;  fracture  sroall-conchoidal ;  easily 
rubbed  to  a  fine  powder ;  fuses  easily ;  burns  with  a  yellow  smoking  flame,  and  an  odor  not 
disagreeable.  This  substance  was  named  anthracoxene  by  Reuss.  •  The  name  is  here  appropriated 
to  the  part  insoluble  iu  ether.    The  soluble  part  is  named  schlanite  (p.  745). 


817.  TASMANTTB.    Besiniferous  Shale  (fr.  Tasmania),  Gatal.  Internat.  Ezhib.,  18G2.     Ta»- 

manite  A.  K  Church,  PhiL  Mag.,  IV.  zxyiii  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  ave- 
rage diameter  of  scales  about  '03  in. 

H.=2.  G.=l"18.  Lustre  resinous.  Color  reddish-brown.  Translu- 
cent. Fracture  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisnlphid  of  carbon,  even  when  heated. 

Oompi^  etc. — ^No  action  with  muriatic  acid.  Slowly  ozydized  by  nitric.  Readily  carbonised 
by  sulphuric  add,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  action. 
Burns  readily  with  a  smoky  flame  and  offensive  odor;  flises  partially,  yielding  oily  and  soUd  pro- 
ducts, having  a  disagreeable  smeU.  Ratio  of  0,  H,  0,  8=40  :  62  :  2  :  1= Carbon  79*21,  hydrogen 
10'23,  sulphur  5*28,  oxygen  528=  I nO,  corresponding  nearly  to  succinite,  in  which  part  of  the 
ozygen  is  replaced  by  sulphur.    Analysis:  Church  (L  c.),  after  rejecting  8*14  p.  c.  of  ash: 

0  79-84  H  10-41  S5  32  0  4-98 

Obs< — ^From  the  river  Mersey,  north  side  of  Tasmania.    The  roek  is  called  combustible  shale. 

A  caking  bituminous  coal  from  New  Zealand,  analyzed  by  0.  Tookey  in  the  laboratory  of  Prot 
Percy  (see  anaL  18,  p.  757),  contained  2*87  p.  c  of  sulphur  and  no  iron,  the  ash  being  peculiariy 
white;  and  Perqy  remarks  (Met.,  101,  102)  thnt  the  sulphur  may  have  been  present  in  a  state 
similar  to  that  in  fibrioe.  The  ezistence  of  a  sulphur-bearing  resin  like  the  above  ft>om  Tasmania 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin;  2*^7 
p.  a  of  sulphur  would  correspiind  to  the  presence  of  about  44  p.  c.  of  such  a  resin. 

818.  DT80DILXI.  (fr.  Melili,  Sicily)  Faulo  Boocone,  Reoherches  et  Obs.  Nouv.,  etc.,  Amsterd, 
1674.  Dysodae  Cordier,  J.  d.  M.,  zziiL  276,  1808.  Merda  dl  Biavolo  lUd.  Stinkkohle  Gtrtn 
UoniUe  papyracee,  Tourbc  papyrac^  I^. 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G.=l*14— 1*25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Oomp.,  etc. — Yery  io  flammable,  buniing  with  a  bright  flame  and  an  odor  like  that  of  asafcBtida, 
leaying:  an  ash  in  the  fonn  of  lamixiae,  consisting  largely,  as  shown  by  Ehrenberg,  of  the  siliceotu 
shells  of  inAisoria,  especiallj  of  Nayiculie.  Delesse  found  (Th^se  anaL  Chim.|  1,  1843)  a  varietj^ 
from  Glimbach,  near  Gi^ssen,  to  aflford  water  and  volatile  matters  49*2,  carbon  6*5,  ash  45*4 ;  of 
the  last,  17*4  were  soluble  silica,  11*0  sesquiozyd  of  iron,  and  lO'O  day.  Yeiy  probably  neaf 
tasmanLte,  as  Church  suggests. 

Obs. — Originally  from  Melili,  Sicily,  forming  a  ooaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  derived  fh>m  the  joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Rolt;  of  Sieg 
berg  to  the  north  of  Sept  Montagues ;  of  Saint  Armand  in  Auvergue ;  Glimbach  near  Giessen ; 
but  the  real  nature  of  none  of  these  substanoes  has  been  investigated. 

819.  HmOITB.    Hirdne  PiddmgUm^  Arch.  Pharm.,  Izziv.  818,  Kenng.  Ueb.,  1853,  184. 

Amorphous. 

G.=1'10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
lucent  to  opaque.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pyr.,  etc. — In  the  flame  of  a  candle  fhses  and  bums  with  a  yellowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  ooaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  frooc 
Atretic,  a  goat).  After  complete  combustion,  leaves  an  ashl  In  sulphuric  add  soluble^  and  coloi 
of  solution  bloodred. 

820.  BAiKSBiinTB.  Part  of  Baikerit,  Dickflussiges  Hars,  Hermann  (see  p.  7S3).  A  thick  tar- 
like fluid  at  16^  C,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10°  C.  Color 
brown.  Translucent.  Odor  balsamic.  Taste  like  that  of  wood- tar.  Easily  and  perfectly  soluble 
in  alcohol  and  ether.    The  aloohoUc  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32*61  p.  c.  of  the  baikerite.    No  analysis  yet  made. 

820A.  DopPLEnm  of  J.  C.  Beiche,  B.  H.  Ztg.,  zvii  883.  (Not  Dopplerite  according  to  Kenng^ 
Ueb.  1868,  141.)  Crrayish,  earthy,  plastic  in  the  fingers  when  fresh ;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*26,  water  12*6,  ash  4*26.  Bums  with  a  bright 
flame  and  intense  hcAt,  and  differs  from  dopplerite  in  this  respect,  and  also  in  containing  much 
less  water. 

From  a  peat  bed  at  Finkenbadi  in  the  Canton  of  St.  Gall,  Switzerland. 
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821.  BUTTRBLLITB.  Bog  Butter  WiUiamaon,  Ann.  Ch.  Phann.,  Hv.  126,  1846.  Butyrit 
Oiockeff  Syn.,  9,  1847.  Butyro-limnodic  Acid  BroaAer^  Chem.  Gaz.,  1862,  376.  Butyrellite 
Dama. 

Crystallizable  in  needles.  Butter  like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47°,  Brazier ;  but  of  material  after 
solution  in  alcohol  51**,  Luck;  52°— 52*7°,  Brazier.  Easily  soluble  in 
alcohol  or  ether. 

Oomp — 6at  Hc«  04t  Brazier = Carbon  76*0,  hydrogen  12*6,  oxygen  12*6=100,  and  Uko  palmitic 
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add  in  ratio.  Williamson  gives  the  less  probable  formula  €ti  H««  0«.  The  followiug  are  \^  1 
liamsoii's  analyses  (1  c):  Nos.  1,  2,  were  the  uncrystallized  butyrite;  3,  that  obtained  bycuto 
bination  with  potash  (with  which  it  forms  a  kind  of  soap)  and  a  separation  afterward  bj  add: 

OHO 

1.  (MerysiaUieed  7S-78  12-50  13-72=  100. 

2.  "  78-89  12-S7  13-74=100. 

3.  From  potash  solution  76*06  12-56  12-39=100. 

Obs. — ^From  the  peat-bogs  of  Ireland. 

The  name  butyrite  being  used  in  diemistry  for  another  substance,  it  is  here  changed  to  the 
form  above. 

822.  QEOOTlBTITiTiTTE.     Geocerinsanre  Bruckner,  J.  pr.  Oh.,  IviL  10,  1852.    Geooeric  Add. 

GeooereUite  Dana, 

Color  white.  Brittle,  and  easily  pulverized.  No  crystallization  observed. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.  Melting  point  82°  C. 

Oomp. — €s8  H»c04,  Briickner  ;=Oarbon  79*24^  hydrogen  13*21,  oxygen  7*65=100.  Analyda : 
Bruckner  (L  c) : 

(i)  Oarbon  78*61        Hydrogen  12-70        Oxygen  18*69=100. 

The  add  was  separated  by  combination  with  lead  by  action  with  a  hot  solution  of  acetate  of 
lead. 
Obs.— Separated  from  the  dark  Ifrtnon  brown  coal  of  GesterwitB.    See  Gbogebitb,  p.  738. 

823.  BRUOgNBRBTifilTB.    Georetinsauro  BrOcknart  J.  pr.  Oh.,  Ivii  6,  1862.    G^oretiak 

Acid.    BrUcknerellite  Dana, 

Crystallizable  in  white  needles  from  an  alcoholic  solution.  Dissolves 
easily  in  boiling  alcohol ;  and,  if  th^  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling. 

Oomp.>-69«  H4«Oi,  Briickner, = Oarbon  62*61,  hydrogen  9*56,  oxygen  27*83=100.    The  lead 
fuilt  afforded  Oarbon  43*36,  hydrogen  6*59,  oxyd  of  lead  34*68,  oxygen^l5*47l=l00. 
Obs.— Separated  from  the  yellowish-brown  brown  coal  of  Geaterwita.     See  Lbuoofetbitb,  p. 

743. 

824.  SUCOINBLIiITB.  [Succinum]  yertitur  [by  distillation]  partim  in  deum  sni  ooloria, 
partim  denique  in  eandidum  ^uiddam  et  (enue  quod  similitudinem  quandam  gerit  speciemqof 
sails,  AgriCf  Nat  Foss.,  238,  1546.  Flos  Sucdni  XtMt;.,  Alchem.  Traot,  399,  1597.  Succinic 
Add.    Sucdnellite  Dana. 

Orthorhombic.  I A  7=120^  18',  0  A  1=129**  45' ;  a  :  J  :  ^=1-0425  :  1 ; 
1-7425,  Eamm.     1  :  1,  has., =100°  30',  macr.,  135°,  brach.,  96°  22'. 

H.=l.  G.=1'55.  Lustre  vitreous.  Colorless  or  white.  An  aromatic 
odor.    Soluble  in  water. 

Oomp. — ^^4  Hf  04= Carbon  40*7,  hydrogen  6*1,  oxygen  54*2=100.  Evaporates  at  1  low  tem- 
perature, and  on  cooling  condenses  in  crystals. 

Obs.—  Exists  in  amb«r,  constituting  2^  to  6  p.  c.  of  the  mass,  and  easily  obtained  from  it  bj 
distillation.  Its  presence  reody  formed  in  this  resin  is  shown  by  the  fkct  that  it  may  be  separatee 
sither  by  water,  ether,  or  alkalies,  the  amber  being  left  after  the  treatment  without  its  succinic  add. 

B26.  RBTINBIjIiTTB.  Fart  of  Bright  Yellow  Lo&m  (fir.  Doyey)  so  saturated  with  petroleum 
that  it  bums  like  sealing-wax,  J.  Milks,  Phil  Trans.,  li.  586,  1760;  Bitumen  fhun  Bovey,  Re*  in 
asphaltum,  Hakheti,  lb.,  1804,  402 ;  Betinite.  Resin  of  Betin  Asphalt,  Betiaic  A^td,  J.  F.  \9 
JohngUm,  PhiL  Mag.,  UL  xiL  660,  1838.     Betlnellite  i>afia. 
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liesin-like.  Light  brown.  Begins  to  melt  at  121°  C,  is  perfetitlj  fluid  at 
160°,  and  gives  off  a  resin-like  odor  at  100°  C.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Oomp. — 0.  ratio  for  6,  H,  0=21  :  28  :  3.    Analysis:  Johnston  (L  c): 

0  76-86  H  8*75        0  14-39=100. 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

Obs. — ^The  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Bovey  in  Devonshire,  fW>m 
which  alcohol  separates  the  above  species,  occurs  in  roundish  masses,  having  H.=l— 2*5  ;  G.= 
1-185,  Hatchett;  lustre  slightly  resinous  in  the  fracture,  often  earthy  externally;  color  light  yel- 
lowish-brown, sometimes  green,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  the 
retinasphult  at  300"  C,  obtained  (1.  a)  53'92  p.  c.  of  resin  soluble  in  alcohol,  27 '45  of  insoluble 
organic  matter,  and  13*23  of  a8h=:100.    The  insoluble  portion  has  not  been  investigated. 

tiatchett  found  (i  c.)  vegetable  resin  65,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  alludes  to  in  the  name  retinasphalt),  and  earthy  matter  8=99. 

A  reHniiefrom  Halle  afforded  Bucholz  (Schweig.  J.,  i.  290,  1811)  91  parts  soluble  in  absolute^, 
alcohol,  and  9  parts  insoluble.     The  former  g^ves  a  yellowish-brown  deposit  on  dilution,  and  is 
more  soluble  in  boiling  dilute  alcohol  than  in  cold ;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine.   The  latter  is  also  insoluble  in  ether.    Both  are  soluble  in  alkalies,  which  would  seem  tu 
indicate  that  they  are  add  in  their  relations. 

The  resm  fuses  with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  ■ 
strong  aromatic  odor.  By  distillation  yields  a  brown  thick  oil,  some  water  containing  a  little 
acetic  acid,  besides  carbonic  acid  and  carburetted  hydrogen. 

826.  BOPPIiEHITB.    Dopplerit  Raid.,  Ber.  Ak.  Wien,  it  287,  1849,  111  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lustre;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.=l-089,  Foetterle.  After  drying,  H.=2— 2-5,  G.=l-4:66, 
and  lustre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.     Tasteless.     Insoluble  in  alcohol  or  ether. 

Oomp.,  etc.— Ratio  for  'G,  H,  0,  nearly  10 :  12  :  5,  f^om  analyses  2,  8.  An  acid  substance,  of 
mixture  of  different  acids,  related  to  humic  acid.  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  iL  287, 
1849);  2,  8,  F.  Muhlberg  (Jahrb.  G.  Reiehs.,  xv.  283,  1865): 


0 

H 

0             N 

1.  Anssee         51*09 

2.  "               55-94 

3.  Obburg    (})  56-68 

5*29 
5-20 
5*58 

42-59        1*03=100  Schrotter. 
88-86       =100  Muhlberg. 
37-79       =100  Muhlberg. 

From  Na  I,  5-86  of  ash  are  excluded ;  flrom  No.  2,  6*18;  firom  8,  5  to  14*2  p.  a  All  were  dried. 
Schrotter  found  the  loss  of  water  78*6  p.  c. ;  and  MUhlberg,  at  110°  G,  for  No.  *2,  20*04  p.  c.  for 
an  air-dried  specimen;  for  8,  81-8  p.  c.  for  a  jelly-like  specimen,  and  19*7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. — Found  in  peat-beds,  near  Anssee  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obburg, 
near  Stansstad  in  Unterwalden,  Switzerland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

G.  W.  Giimbel  has  referred  here  (Jahrb.  Min.  1858,  2T8)a  substance  ftom  a  peat-bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless ;  on  drying  in  the  air  it 
resembles  compact  coal,  is  brittle  and  velvet-black,  and  has  H.=2-5,  Q.  =  1'489,  lustre  vitreous, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  80 **  C.,  12  p.  a  of  water.  Unlike 
dopplerite,  it  bums  with  a  bright  yellow  flame,  is  partially  soluble  in  alcohol,  and  the  altsohoUc 
solution  affords  a  resin  (Kenng.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  substance  fVom  the  peat-beds  at  Kolbenmoor,  near  Berchtesgaden,  the 
same  that  are  described  by  Oumbel,  related  to  dopplerite  in  composition,  and  in  not  bumiffg  with 
a  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analysed  by  G.  dilbert 
Wheeler  (priv.  oontrib.,  dated  Nuremberg,  Jau.  23,  18C6).    It  aflbrded  him : 
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CS0O8        H6-8S        N3-74        0  36-14        »ahS-1S  =  lM. 

It  appears  to  be  the  une  substanoe  that  is  bere  par^Bll;  described  by  Giimbel 
llr,  Wheeler  obaerrea  tbat  [t  is  round  imbedded  ii,  and  entirely  surrounded  by,  the  peat ;  an. 
■peoimeDS  abow  well  the  traositioii  Aoni  peat  to  tbe  coal-like  Bubstance. 

827.  H.ULNEUJJTB.    Fart  orUelauchymofiratii  (we  p.  fU).    Helaaellite  iteM. 

Black  and  gelatinous,  as  obtained  by  Rochleder.  Separated  from  roch- 
lederite,  or  the  reeinous  ingredient  of  melanchyme,  by  diaaolving  the  latter 
ont  by  means  of  alcohol. 

Oomp^  ato. — Tbe  Jelly-like  maaa  gsre  on  analjaiB,  Carbon  87'14,  bydrogeo  i-19,  ozygen 
38-07=100,  corresponiiDg  to  the  ratio  4S  :40  :lS=Carbon  67*3,  bydrogen  1'7,  oxygen  SH-0  = 
100.  The  ratio  48:  40:  16=12:  10:  4  afforda  tbe  percentage  0  66  1,  H  4-6,0  293  =  lOa  The 
subtlance  is  regarded  by  Bochleder  as  an  add  related  to  ulmic  add.  But,  as  it  waa  not  conUiMd 
with  a  base  bcrore  analysis,  there  is  no  proof  of  its  purity. 

On  the  looali^  and  material  afTotdiog  this  add,  see  BooaLiDiBn^  p.  741. 


IV.   SALTS  OF  ORGANIC  ACIDS. 

828.  BmLLITB.    Honigstela  (fV.  Thuringia)  Went..  Bergm.  J.,  1TB9,  L  SSn,  39G.    Honigtiein 

£ar4f.,  Uua.  Leek.,  ii.  P.  I,  S35,  17S9,     3uodn  transparent  en  oristanx  octaMres,  Piurre  de 

miel,  V.  Bom,  Cat.  de  Raab,  ii.  90,  1T90.     Mellites  Omttiti,  Lion.  Syst.,  iiL  282,  1793.     Mcllilite 

Kuican,  Uin.,  ii.  68,  1796.    Uellite  E.,  iii.  1801.    Honigntein,  Uelilitbu8,=Eoiiigst«iosaurb 

(Addum  nielUitliicum)+Alaunerde  +  WaB8er,  Klapr.,  Ak.  Berlin,  1599,  Beitr.,  iiL  114,  180L 

Tetragonal.     0  A  1=33"   29' ;   a=0-745445,   Kokscliarof.      Occiira   in 

octahedrons,  with  often  tbe  planes  i-i  truncating  the  basal  angles,  and 

sometimes  the  terminal  angle  and  basiil  edges  truncated,  the  occurring 

planes  being  0,  T,  U,  1.    1  A  1,  pyr.,=118°  16',  basal,=93''  If ;  1  A  i-h= 

121°  32'.    Cleavage:  octahedral,  very  indistinct.    Also  in  massive  Dodulee. 

granular  in  structure. 

H.=2— 2-5.  G.  =  l-55-l-65;  1-636— 1-642,  Kenngott.  Lustre  resinona, 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish ; 
rarely  white.  Streak  white.  Transparent — translucent.  Fracture  con- 
clioidal.     Sectile. 


Mellilicodd    46  41'4  4236 

Alununa  16  14-S  14-^0 

Water  38=100  K.         14-1  =  100  W.       44-16  1. 

P^T.,  etc, — Whitens  in  the  flame  of  a  candle,  but  does  not  take  flre.  Dissolves  in  nitric  add ; 
decompoBed  by  boiling  water.  In  a  matrass  fields  water. 
m—  — fi~„.«  jj,  broim  coal  at  Arten  in  Tburiogia;  at  LuBchita  near  BQin  in  Bohemia;  near 
aria ;  in  the  Gort.  of  Tula,  Russia  in  lilurope ;  Nertschinsk,  beyond  Lake  Baikal. 
Johntlon  (Pbll.  Mag.,  TIT.  ivii  382).  A  salt  of  alnmliia  and  an  organic  add  called 
LiyJolmaton.  (Composition  4  i>tl+eiH,eO,  (the  add)  +  :iT  B.  Formed  on  granite, 
1  the  action  of  wot  vegetation.  Reported  also  from  Wioklow  (13b.  Gas.,  186^,378). 
oHiVnorlvm.  Native  compounds  of  iron  and  organic  adds  have  been  indicated 
other  chemisla  as  oommoa  in  marshes.  But  none  of  tbem  baa  yet  been  propatlj 
'->Qd*  of  iwida,  aa  nwll  as  tbe  proportions  of  add  to  basei^  beltig  aadetermiiied. 
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830.  ASPHALTUM,  'Atr^aXrot  AfistoLf  SirabOy  Dioac^  etc  BitamenPlRfk,xzxy.  61.  Asplal^ 
Iflneral  Pitch.  Asphalti  fiergpocb,  Erdpech,  Germ.  Asphalte,  Bitnme,  Ik',  [For  bjxl  of 
Pittuphalt  or  Minend  Tar  (Bergtheer  0€rm.\  see  p,  728.] 

Asphaltum,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.     Its  ordinary  characters  are  as  follows  : 

Amorphous.  G.=l--1'8;  sometimes  higher  from  impurities.  Lustre 
like  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90°  to  100®  C,  and  bums  with  a  bright  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpientine,  and  partly  or  wholly  in 
ether ;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (p. 
728),  and  through  these  there  is  a  gradation  to  petroleum.  The  fluid  kinas 
change  into  the  solid  by  the  loss  oi  a  yaporizabie  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  first  in  a  loss  oi  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oomp.— The  action  of  heat,  alcohol,  ether,  naphtha,  and  oil  of  turpentine,  as  well  as  direct 
analyses,  show  that  the  so-called  asphaltum  from  difl'erent  localities  is  very  various  in  composi- 
tioa  Tet  the  true  composition  is  not  known  of  any  one  of  them.  It  han  been  shown  only  that 
the  following  are  the  classes  of  ingredients  present: 

A.  Oila  vaporizable  at  about  loO°  C,  or  below;  {sparingly  present,  if  at  alL 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Potrolene  groups  (pp.  728,  729);  yaporizabie  between 
100°  and  250^  C. ;  constituting  sometimes  S5  p.  c.  of  the  mass. 

0.  Resins  soluble  in  alcohol 

D.  Solid  asphaJlUike  substance  or  substances  solvble  in  ether  and  not  in  alcohol;  black,  pitch-like^ 
lustrous  in  fracture ;  1 5  to  85  p.  c. 

E.  Black  or  brownish-Uadc  substance  or  substances  not  soluble  either  in  alcohol  or  eOier ;  simUar  to 
D  in  color  and  appearance,  Kersten;  brown  and  ulmin-like,  Yolckel ;  1  to  75  p.  c 

F.  Nitrogenous  substances ;  often  as  much  as  corresponds  to  1  or  2  p.  c  of  nitrogen. 
Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Ch.  Phys.,  IzziT. 

141X  and  arrived  at  tlie  conclusion  that  there  were  two  principles  present;  one  petrolene,  an  oil, 
the  other  asphcMne^  a  solid,  and  concluded  that  all  asphalts  were  mixtures  of  these  two  in 
different  proportions.  But  his  petrolene^  as  already  observed,  is  beyond  question  a  mixture 
of  oils;  and  his  aspJioUene  needs  much  more  investigation.  His  special  examinations  on  this 
point  were  made  only  on  the  asphalt  of  Becholbronn.  Ho  found  in  it  (1)  no  light  oil  (or  AX  as 
nothing  was  given  off  at  100°  0. ;  (2)  85*4  p.  o.  of  heavier  oil,  or  h\6  petrolene,  vapori^  between  100° 
and  236''  0.  (B);  and  (8)  14*6  p.  a  of  a  black,  lustrous,  asphalt-like  solid,  his  asphaUene^  soluble 
in  ether,  oil  of  turpentine,  and  fatty  oils,  but  not  in  aloohol  (D).  Asphaltene  was  the  solid  sub- 
stance after  subjecting  the  asphaltum  to  a  temperature  of  250"  G.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Benselius,  Kersten,  Rammelnberg,  and  others,  as  making  the 
asphaltene  not  soluble  in  ether,  but  he  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  wholly  soluble  in  ether;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault's  analysis  of  asphaltene  afforded : 

Carbon  76  0  Hydrogen  0*9  Oxygon  14-8=99*7; 

giving  the  ratio  for  -G,  H,  0=r4O :  64 :  8.  He  closes  the  paper  with  his  analysis  of  an  asphalt 
(the  mass)  trom  Caxitambo,  as  follows : 

0  76*0  H9-6  Ol5'6=rl00; 

and  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  asphaltene.  Bnt  in  1840 
(L  a,  Ixxiii  444)  he  gives  two  new  analyses  of  the  Oaxitambo  asphalt,  in  which  he  obtained  only 
1*66  of  oxygen  and  nitrogen  (see  anal  7,  bek>w);  and  adds  that  "bis  earlier  analyBis  was  madt 
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by  the  metbod  ordinarily  followed  at  that  time,  by  which  method  he  was  never  at  b  o  obtaU 
more  than  76  p.  c  of  carbon."  The  remark  virtually  concedes  the  inaccuracy  of  the  analysis  also 
of  asphaltene,  or  at  least  gives  sufficient  occasion  for  a  very  large  doubt.  No  special  mention  is 
made  in  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  given  of  peiroiene  from 
the  locality. 

Nendtvich,  in  an  investigation  of  an  asphalt  from  Peklenicza,  Austria,  found  it  to  consl'/t 
almost  solely  ot  CLs-phaltent,  that  is,  it  was  soluble  in  ether  and  not  in  alcohol;  and  in  1843  (Jafarb. 
G.  Reichs.,  vli.  l^s)  obtamed  for  it  nearly  the  composition  of  asphaltene  (or  G  7*2*45,  H  11*07 
O  16*48);  but  in  1847  (Haid.  Ber.,  iiu  271)  he  rejects  his  earlier  results,  and  states  that  ^e 
mineral  contained  no  oxygen^  and  was  essentially  identical  in  composition  with  petrolene,  as  staled 
on  p.  780. 

Other  analysts  have  not  afforded  more  satisfactory  results.  Part  have  been  contented  with 
analyses  of  the  undivided  mass ;  while  others  have  ascertained  the  portions  soluble  in  different 
menstrua,  without  ascertaining  the  constituents  of  the  substances  obtained. 

The  foUowiug  table  contains. the  proportions  of  the  ingredients  A,  B,  G,  D,  E,  above,  m  a  few 
asphalts.  The  letters  E  and  A,  in  connection  with  the  statement  of  the  solubihty,  stand  for 
ether  and  akohoL  1,  Boussingault  (1.  c.);  2,  Kerstcn  (J.  pr.  Ch.,  zxxv.  *27l) ;  8,  4.  Vdlckel  (Ann. 
Oh.  Pharm.,  Ixxxv'u.  189);  6,  Klaproth  (Beitr.,  iii.  315);  6,  Meyrac  ( J.  d.  Phys.,  mx,  118);  7, 
Hermann  (J.  pr.  Gh..  IzxiiL  232);  d,  Nendtvich  (Haid.  Ber.,  L  a): 


A.  Light    B.  Heavier        0. 


L  Bechelbronn 

2.  Brazza,  Dalmatia 

3.  Daz 

4.  Travers,  near  Neufchatcl 

6.  Albania  0 

6  Bastennes 

7.  Tschetsohna,  Gaucasus 

8.  Peklenicza 


oils. 

0 
60 

very  UUie 


oils. 
85*4 


Resin. 
l-O 


D.  Sol.  in  E. 
Insol  in  A. 

14*6 
20*0 


E.  InsoL 
InE&A. 

0    =100BouBimgault 
74-0=100  Kersten. 


about  half   abordhdlf 

a  u 


a 

aU 


VolckeL 
VolckoL 
Klaproth.' 


11*2 
trace 


UooVUrda 
0 


88*8 
aU 


a  third         Meyraa 
0  =100  Hermann. 
0  Nendtvich. 


Klaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  alcohol,  and  to  dissolve 
completely  in  ether,  like  that  of  Peklenicza. 

It  is  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (column  E,  above)  is  not 
always  of  the  same  kind.  That  from  the  Brazza  asphalt  (anaL  2)  was  black  and  lustrous, 
asphalt-like;  while  that  of  Daz  (anaL  3)  was  brown,  and  ulmin-like. 

Ultimate  analyses  of  different  asphalts  have  afforded  the  following  results:  1-S,  Ebelmen 
(Ann.  d.  M.,  xv.  523);  4,  5,  Regnault  (Ann.  d.  M.,  III.  zii.  161);  6,  'Wetherill  (Trans.  Am.  PhiL 
Soc.  Phikd.,  1852,  ^53);  7,  Boussingault  (I  c,  Ixxxlii.  444)  : 


N      Ash 


1.  Bastennes  78*60  8*80 

2.  Pont  du  Ghateau  7618  9*41 
8.  Auvergne  77-64  7*86 
4.  AbruzEi,  Italy  67*48  7*22 
6.  Guba  81-46  9*67 

6.  "  82*34  9*10 

7.  Gaxitambo                   (1)88*66  9*69 


[2*60]     1*66 

[10*84'      2*3*2 

[8*35'      1*02 

[28*98]     1*37 

[8*97] 

[6*2.V|     1*91 

[1*66] 


8-46=100  Ebelmen. 
1-80=100  Ebelmen. 
6*13=100  Ebelmen. 
— =100  Regnault. 

=100  Regnault 

0*40=100  WetherilL 
— =100  Boussingault 


The  most  of  these  analyses  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  deposits  are 
superflciaL  But  these  are  generally,  if  not  always,  connected  with  rock  deposits  containing 
somo  kind  of  bituminous  material  or  vegetable  remains  (see  p.  726). 

6ome  of  the  noted  localities  of  asphaltum  are  the  region  of  the  Dead  Sea,  or  Lake  Asphaltites, 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  \\  m.  in  circuit, 
wLi  ih  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  over  a 
breadth  of  f  m.  covered  with  the  hardened  pitch  with  trees  flourishing  over  it ;  and  about  Point 
La  Braye,  the  masses  of  pitch  look  like  black  rocks  among  the  foliage ;  at  various  places  in  S 
America,  similar  lakes,  as  at  Gaxitambo  (not  Goxitambo),  Peru,  which  is  used  at  Payta,  on  thi 
coast  (under  the  equator),  for  pitching  boats,  etc.;  at  Berengela,  Peru,  not  far  from  Arica  (8.)l 
where  it  is  put  to  the  same  use ;  in  Galifornia,  near  the  coast  of  St  Barbara,  an  area  of  somt 
acres;  in  a  large  bed,  near  Avlona  in  Albania  (0.=  1*206).  Also  in  smaller  quantities,  sometiinet 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  la 
f^yities  or  seams  in  these  rocks  *  near  Matlock  Derbyshire,  in  stalactitic  masses ;  Poldice  minft 
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m  Cornwall;  Haughmond  Hill  in  Shropshire;  at  Bastennes  and  Dax,  Dept  of  Landes,  oonstitti- 
ting  H  p.  c.  of  a  sandy  deposit ;  Vol  do  Travers,  Nouchatel,  impregnating  a  bed  in  the  Cretaceoun 
formation,  and  serving  as  a  cement  to  the  rock,  which  is  used  for  buildings;  impregnating 
dolomite  on  the  island  of  Brazsa  in  Dalmatian  in  the  Caucasus;  in  gneiss  and  mica  schist  in 
Sweden. 

Tlie  following  substances  are  doselj  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter- 
mined carbohydrogens. 

830 A.  Grahaicitb  WurU  (Coal  or  Asphalt  Luley.Froc.  Am.  Phil.  8oc  Philad.,  ix.  183,  1863; 
Qrahamite  Wurtz,  Bep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  ScL,  II.  xlii.  420,  1866.) 
Resembles  the  preceding  in  its  pitch-black,  lustrous  appearance;  H.=2;  G.=1'145.  Soluble 
mostly  in  oil  of  turpentine ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon.  No  action  with  alkalies  or  hot  nitric  or  muriatic  acid.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  Virginia,  about  20  m.  in  an  air  line  9u  of  Parkersbuig,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  no  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fhicturing  as  a  result  of  contraction  ui 
the  material,  the  structure  being  vertical  to  the  sides  of  the  vein. 

830B  Albertite  Jidbb.  (Melan- Asphalt  WetherOl,  Trans.  Aju.  PhiL  Soc.  Philad.,  1852,  353.) 
Differs  from  orduiary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imperfect  lusion  when  heated.  It  has  H.=l— 2;  G.= 1*097;  lustre  brilliant,  pitch-like;  color 
jet-black.  Softens  a  little  in  boiling  water;  in  the  flame  of  a  candle  shows  incipient  fusion. 
According  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol ;  4  p.  a  in  ether ;  30  in  oil 
of  turpentine. 

Wetherill  obtained  in  an  ultimate  analysis  (L  a)  Carbon  86*04,  hydrogen  8*9^,  oxygen  1*97, 
nitrogen  2'9:h,  S  Ir^  ash  0*10=100.  By  destructive  distillation,  oils  of  Uie  Naphtha,  ^tanaph- 
tha,  and  Ethylene  series  have  been  obtained  by  Warren. 

Occurs  filling  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sci.,  IL  xxxix.  267. 

880a  PiAUZiTE  (Betinit  von  Piauze,  Piauzit,  ffaid.,  Pogg.,  IxlL  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  ^Ib"  C.  It  occurs  slaty  massive ;  color  brownish* 
or  greenish-black;  thin  splinters  colophouite-brown  by  transmitted  light;  streak  light  brown, 
amber-brown;  H.=l*5;  G.  =  l*220;  1*186,  Kenngott 

After  melting,  it  bums  with  an  aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohol  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distilled,  having  an  add  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Camiola ;  on  Mt  Chum,  near 
Tiiffer  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  mu(di  resembles  a  black 
lamellar  coal  (Kenngott,  Jahrb.  G.  Beichs.,  91,  1856). 

830D.  Berexoelitb  Johnstonj  Phil  Mag.,  HI.  xiiL  329,  1838.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.    Powder  yellow.    Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (L  c) :  C  72*47,  H  9*20,  0  18*33=100,  corresponding  to  the  ratio  for€,  H, 
O,  40  :  62  :  8.  Forms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporation 
the  resin  obtained  has  a  clear  red  color,  and  remains  soft  and  viscid  at  the  ordinary  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  fusion  for  some  time 
at  100°  C,  this  odor  is  succeeded  by  an  agreeable  one ;  on  ooolmg  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St  Juan  de  Berongela,  about  1 00 
m.  from  Arica^  Peru,  and  is  used  at  Arica  for  paying  boats  and  vessels. 

631.  MINZSRAli  GOAL.     *AifBpaKtori  6'ica  Tta¥  rotoirtop  yr7(  irXcoi'  f  j^ci  i}  Katnov  [=Coal-like  SUb- 

stances  which  hare  in  them  more  of  earth  than  of  smoke  or  fire]  Aristoi^  MemaooXoy,,  iv.  9. 
'Er  u  (river  Pontus  in  Thrace)  rit>af  XiBoof  pi  Katavrat  [=Certain  stones  which  bum]  Aristok^  Uta 

Oav^  *AK9«ff/f.,  C  115.     08(  ^  KoXoiciw  n0vs  atSfnuaf  tup  Bfrntrofiiptop  (7  dovrranivui^)  iih  riip  ^fxiac 

thi  ytuiitti^  eta  [=:Tho8e  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  will  kindle  and  bum  like  charcoal]  (fr.  Lignria),  Theophr.^  xvi  (in  Schneider's  edit),  315 

BlO.     'Efioi  61  rcip  B^ncTiaif  dpdpoKji^Tat  rij  tiavon  gal  iia^ipowi  vXtiut  j^pdtow  [=Some  brittle  StOUeS 

become  by  burning  like  glowing  coals,  and  remain  so  a  Icng  time]  {fir.  Bona  in  Thracia,  and  the 

48 
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promoutory  of  Enneas)  TTieophr^  ziL  Bpattas  UBos  Aristot.  FuyyiViK  UOos  Sirabo  Faycnr 
M$us,  QpaKiai  XtBai,  Dio8c,^  T.  145,  146.  Thnicias  lapis,  Gemma  Sammoihrada,  P/tiL,  zzziil  80. 
rii.  61.    Qi^tM  Plin,^  zzzyi.  34.    Steinkohle  &erm.    HoaiUe,  Cbarboa  foMfle,  I^. 


Mineral  coal  is  made  up  of  different  kinds  of  hydrocarbons,  with  perhaps 
in  some  cases  free  carbon  ;  but  the  species  have  not  yet  been  investigated. 

The  distinguishing  characters  of  mineral  coal  are  as  follows  : 

Compact  massive,  without  crystalline  structure  or  cleavage ;  sometimes 
breaking  with  a  degree  of  regularity,  but  from  a  Jointed  rather  than  a 
cleavage  structure.  Sometimes  laminated ;  often  faintly  and  delicately 
band^,  successive  layers  differing  slightly  in  lustre. 

H.=0'5— 2*5.  G.=l— 1*80.  Lustre  dull  to  brilliant,  and  either  earthy, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  and 
occasionally  iridescent ;  also  sometimes  dark  brown.  Opaque.  Fracture 
oonchoidal — uneven.  Brittle ;  rarely  somewhat  sectile.  Without  taste, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  excepting  at  the  most  2  or  3  p.  c.  (rarely  10  ?) ;  usually  less  than 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Infusible  to  subfusible ;  bat 
often  becoming  a  soft,  pliant,  or  paste  like  mass  when  heated.  On  distil- 
lation most  kinds  afibrd  more  or  less  of  oily  and  tarry  substances,  which  are 
mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  rariations  depend  partly  (1)  on  the  amount  of  the  TolatQe  ingredienta  afforded  ot 
destructive  distillation :  or  (2)  on  the  nature  of  tliese  volatile  oompounds,  for  ingredients  <^  slimlai 
oomposition  may  differ  widely  in  volatility,  eta ;  (8)  on  structure,  lustre,  and  other  physoal 
oiharacters. 

1.  ANTHRAcrrE  (Anthnii'ft  KarsL^  Tab.,  58,  96,  1808.  Glamkohle  Qerm.),  H.3s2— 2^6.  G.r= 
1*82—1-7,  PenDsylvania ;  1*81,  Rhode  Island;  1*26—1*86,  South  Wales.  Lustre  bright,  ofteo 
submetallic,  iron-black,  and  frequently  iridescent.  Fracture  oonchoidaL  Volatile  matter  after 
drying  3  to  6  p.  &    Bums  with  a  feeble  flame  of  a  pale  color. 

The  anthracites  of  Pennsylvania  contain  ordinarily  86  to  93  per  cent  of  carbon ;  those  of 
South  Wales,  88  to  95 ;  of  France,  80  to  88 ;  of  Saxony,  81 ;  of  southern  Russia,  sometimei  84 
percent 

Anthracite  graduates  into  bituminous  coal,  becoming  less  hard  and  containing  more  mkilflt 
matter;  and  an  intermediate  variety  is  called /fie0-6ttmtn^ anthracite. 

2.  Naiivt  Coke.  More  compact  than  artificial  coke,  and  some  varieties  afford  considerable  bits* 
men.  From  the  Edgehill  mines,  near  Richmond,  Va.,  according  to  Genth,  who  attributes  its  ori- 
gin to  the  action  of  a  trup  eruption  on  bituminous  coaL 

Bituminous  Coals  (Schwarzkohle  Bdusm^  Handb.,  73,  1818.  Steinkohle  pt.  (Term.).  Under 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  imlike  constitution.  They  have  the  common  characteristic  of 
burning  in  the  fire  with  a  yellow,  smoky  flame,  and  giving  out  on  distiUation  hydrocarbon  oDa 
or  tar,  and  hence  the  name  bituminous.  The  ordinary  bituminous  coals  contain  from  6  to  16 
p.  c.  (rarely  16  or  17)  of  oxygen  (ash  excluded);  while  the  so-caUed  brown  eoai  or  H(fnUe  oon- 
tains  from  20  to  36  p.  a,  after  the  expulsion,  at  100''  C,  of  16  to  86  p.  c.  of  water.  Tl]^  amount 
of  hydrogen  in  each  is  from  4  to  7  p.  c.  Both  have  usually  a  Inight,  pitohy,  greasy  lustre 
(whence  often  called  Pechkohk  in  GermanX  a  firm  compact  texture,  are  rather  {(agile  compared 
with  anthracite,  and  have  G.  =  1'14 — 1*40.  The  hrmon  coals  have  often  a  brownish-black  ooknr, 
whence  the  name,  and  more  oxygen,  but  in  these  respects  and  others  they  shade  into  ordinary 
bituminous  coals. 

The  ordinary  bituminous  coal  of  Pennsylvania  has  G. = 1*26—1  '37 ;  of  Newcastle,  JBnglMad.  1  *87 ; 
of  Scotland,  1*27—1*32;  of  France,  1*2— 1*38;  of  Belgium,  1*27— 13.  The  most  prominent  kinda 
are  the  following: 

3.  Caking  Coal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi-visoid  in  the  fire. 
This  softening  takes  place  at  the  temperature  of  incipient  decomposition,  and  is  attended  with  tha 
escape  of  bubbles  of  gas.  On  increasing  the  heat,  the  volatile  prodnots  which  result  from  the 
ultimate  decomposition  of  the  softened  mass  are  driven  oS,  and  a  coherent,  grayiah«bladc,  cellular, 

mass  {jooke)  is  left.    Amount  of  coke  left  (or  part  not  volatile)  varies  fW>m  60  to  85  pi  & 
'  will  lose  its  caking  quality  if  kept  heated  for  2  or  3  ];ours  at  300*  0.,  and  aometimei 
re  for  a  time  to  the  air. 
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4.  Nov-OAmo  OOAU  Like  the  preceding  Sa  all  external  diaraotera,  and  ok&a  in  nltiivati 
composition ;  out  burning  freely  without  softening  or  any  appearance  of  incipient  fusion.  Paw 
oentage  of  Tolatile  matter  same  as  for  caking  coal,  but  the  ooh$  is  not  a  proper  coke,  being  in  pow* 
der,  or  of  the  form  of  the  original  ooaL 

There  are  all  gradations  between  caking  and  non-caking  bitnminons  coals.  In.  external  char* 
acters  the  two  Irinds  are  alike.  Thej  often  break  into  layers :  and  tliere  is  besides  a  horizontal 
banding  arising  from  a  succession  of  very  thin  nou-^eparibie  layers,  slightly  differing  ui  lustre  or 
shade  of  color.  Cherry  coal  or  ao/i  coal  (of  En^^nd)  is  a  non-caking  coal  igniting  weU  and  burn* 
bg  rapidly,  whUe  aplint  or  hard  ooal  ignites  less  readily,  bums  less  r^idly,  owing  to  the  smaller 
amount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  caidled  ^^lee-fttcm^  coals 
while  the  caking  are  called  hinding  coals. 

6.  OANmL  Goal  (Parrot  Ck>alX  A  variety  of  bituminous  coal,  and  often  caking;  but  differing 
from  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  oc 
distillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces  f  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying^  40  to  66  of  volatile  matter,  and  the  material 
volatilised  indudee  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  abovv 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  &b  manufacture  of  such  oila  It 
graduates  into  oil-producing  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  Parrot  ooal  is  a  cannel  from  near  Bdinburgh,  which  bums  with  a  crackling  noise,  whence 
the  name  (Perpy);  and  Bom  coalf  a  kind  from  South  Wales,  which  emits  when  burning  something 
of  the  odor  of  burning  hom. 

6.  TORBAOTTJL  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustre, 
having  a  subconchoidal  fracture ;  H.=2-26 ;  6.=:1'17— 1  -2.  Yields  over  60  p.  &  of  volatile  mat- 
ter, and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illiiminating  gas. 
Named  from  the  locality  at  Torbane  Hill  near  Bathgate  in  Linlif^gowslure,  Scotland.  Also  isaUed 
BoghMd  Oannd  (see  p.  742). 

7.  Brown  (Toal  (Braunkohle  ChmL,  Pechkohle  pL  CfomUf  Lignite).  The  prominent  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a  large 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt  Oentn.), 
but  often  rather  dull  and  brownish-black.  G.=1'15— 1*3 ;  sometimes  higher  from  impurities.  It 
is  oocasionaUy  somewhat  lameUar  in  stmctura 

Brown  ooal  is  often  called  iigwUe,  But  this  term  is  sometimes  restrioted  to  masses  of  ooal 
which  still  retain  the  form  of  the  original  wood.  Je<  is  a  black  variety  of  brown  ooal,  oompaot  in 
texture,  and  taking  a  good  polish,  whence  its  use  in  jewelry. 

8.  Eastht  Bbown  Ooal  {Erdige  Braunkohle)  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  coaL  But  it  is  in  general  not  a  trae  coal,  a  considerable  part  of  it  being 
soluble  in  ether  aud  benzole,  and  often  even  in  alcohol ;  besides  affording  largely  of  oils  and 
paraffin  on  distillation.  For  a  notice  of  "  coal "  of  this  kind  see  under  Lkuoopetbetb,  p^  743 
Buck  a  coal  is  sometimes  called  wax  coal  and  parc^fin  ooal  (Wachskohle,  ParaflOnkohle,  Chrtik), 
See  also  BAXEViLLm,  p.  742. 

9.  MraxRAL  Ohasooal.  Pibrous  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  aU  ages.  It  is  soft^  and  boUs  the  fingers  like 
charooaL    One  variety  of  it  is  a  dry  powder. 

Oomp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  bold,  oSoxygenaied  hydro- 
earhoM,  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanUe  and  the  sub- 
stance haOiffiUhe  are  dosdy  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
and  that  oil-producing  (not  oU-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  T^e  ordinary 
bituminous  coals  often  have  1 0  to  15  p.  a  of  oxygen,  and  may  be  of  analogous  composition,  though 
differing  much  in  the  precise  constitution  uf  these  hydrocarbons,  some  containing  such  as  produce 
a  pasty  fusion  or  incipient  decomposition  when  heated  (cakingX  and  others  such  as  undergo  no 
semi-fusion  (non-cakiog).  The  brown  coals,  in  which  there  are  20  to  85  p.  a  of  oxygen,  must 
include  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  exam- 
inations appear  to  show  that  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Besides  oxygenated  hydrocarbons,  there  may  also  be  present  nmjple  hydroearbona  (that  is,  ood- 
taining  no  oxygon).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — S  p.  c.)  in 
the  Tyiieside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or  bituminous  coals. 
And  tiiere  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pres- 
ent, however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  beuxole. 

The  presence  of  free  carbon  is  naturally  inferred  fh>m  the  composition  of  coals  like  the  anthra- 
cites, which  afford  very  little  volatile  matter.    But  even  these  coals  contain  ordinarily  1*5  to  2*6 

a  of  each  oxygen  and  hydrogen ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
iko  other  coals.    It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Piesberg,  Han 
ftver  (anal.  tX  <^o  oxygen  whatever  was  found,  while  there  were  2*23  p.  c.  of  hydjogeoi 


I 


756  HTDBOOABBOK  OOHFOUNDS. 

The  pntion  of  coal  soluble  in  naphtha  or  bensole,  althoagh  small  hi  am  jttnt,  iadicates  the  pie 
senoe  of  other  hjdrooarbons— simple  or  oxygenated — oils  or  resins.  Tlieir  nature  remains  to  bi 
asoortained.  ¥yfo  obtained  by  means  of  naphtha,  fi*om  Uie  Torbane  mineral,  1*2  and  1*4  p.  o. ; 
from  cannel  ooal,  2—4  p.  c. ;  and  from  Newcastle  caking,  in  three  experiments,  4'2,  6*8,  9*8  p.  a 
of  soluble  material  These  results  do  not  aooord  with  the  ordinary  statements  with  regard  to  tha 
hisolubility  of  ooal,  and  the  subject  needs  far  more  extended  3tudy. 

cruder  microscopic  examination,  when  in  thin  slices,  many  bituminous  ooals  (induding  most 
cannel  coals,  the  gas  coals  of  Nova  Sootla,  Pelton,  eta)  are  seen  to  consist  of  (kree  kind»  of  material, 
as  first  observed  by  Hutton  (Qeol.  Soa  London,  1832-38X  and  fUrther  more  particular^  by  Dr. 
Aitken  of  Glasgow  (Ronalds  ft  Richardson,  Ohem.  Teohn.,  i.  778). 

(1)  An  opaque  black  substance,  which  is  insoluble  in  adds  as  well  as  other  menstrua,  and,  as 
suggested,  may  be  free  carbon  (?).    It  is  stated  to  be  the  main  constituent  of  anthntdte. 

(2)  A  yellow  or  reddish  resin-like  substance,  which  is  transluoent  or  transparent,  TolatOe  by 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitric  adds. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin-like  material,  No,  2,  may  well  be  a  spodes  of  the  Succinite  group  (see  aboYe).  Is 
many  pitchy  bituminous  ooals  it  is  impossible  to  make  out  tiie  structure  here  described,  on 
account  of  their  opacity.  Some  Nova  Scotia  coal  contains  yellow  matter,  which  is  soluble  in 
ether,  and  slightly  so  in  turpentine  and  nitric  add;  and  the  same  is  true  of  that  of  the  Peltor 
coaL    Many  braum  coals,  as  the  Bovey,  show  the  structure  above  described. 

Goals  often  contain  r^iru  disseminated  in  visibk  points  through  the  mass,  whidi  may  or  ma; 
lot  be  of  soluble  kinds. 

Sulphtar  is  present  '^n  nearly  all  coals.  It  is  supposed  to  be  usually  combined  with'  iron, 
and  when  the  coal  afford  a  rid  ash  on  burning,  there  is  reason  for  believing  this  true.  But 
Percy  mentions  a  coal  from  New  Zealand  (anaL  18)  which  gave  a  peculiarly  white  ash,  although 
oontaining  2  to  3  p.  a  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  iron,  but 
as  a  constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  containing  sul- 
phur (see  Tasmanitb,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  that 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  possible. 

The  presence  ofnitrogent  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  hydrocarboDs; 
but  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  Ita 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  satisfactory  which  are  not 
carried  forward  by  the  aid  of  the  microscope,  and  by  the  preparatory  separation  of  the  ooal  into 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  whidi  constitute  the  ash  of  the  coal,  consist  of  silica  or  quartz,  oxyd  of 
Iron,  day,  and  other  aluminous  silicates,  or  such  ingredients  as  make  up  the  mud  and  day  of  fine 
soil  or  alluvium ;  also  some  silica,  potac^  and  soda,  derived  from  ttte  original  vegetation.  The 
ash  in  the  purest  mineral  coal  amounts  to  but  0*26  to  1  p.  a ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  6  to  8  p.  o. ;  and  in  most  that  is  used  for  fhel  there  are  8  to  16  p.  a 

Analyses :  Anthracite,  1,  Regnault  (Ana  d.  M.,  III.  xiL) ;  2-4,  Hilkenkamp  k  Kempner  (Steink. 
Deutsdil.,  iL  284, 1866) ;  5,  Regnault  (L  c.) ;  6,  7,  J.  Fercy  (Proa  G.  Soc,  L  202,  Metal'gy,  106, 1861). 

Caking  coaL  8-10,  Stein  (Steink.  Sachs.,  1867);  11,  Regnault  (L  c);  12,  13,  Vidk  (Percy's 
Met,  99);  14^  0.  Tookey  (ib.);  16-17,  Noad  (ib.):  18,  0.  Tookey  (ib.);  19-21,  Regnault  (L  a); 
22,  23,  Marsilly  (0.  R,  xlvl  891). 

Nan-caking,  24,  Regnault  (L  c);  26,  Nendtvich  (Ber.  Ak.  Wlen,  1861);  26,  27,  A.  Dick 
(Percy's  Mot,  102);  28,  29,  Rowney  (Edinb.  N.  PhiL  J.,  iL  141,  1866);  30,  Stein  (L  c);  31-34 
Marsilly  (I  a);  36,  E.  Riley  (Percy's  Met,  102). 

Whether  caking  or  not,  not  etated.    36-39,  Fleck  (Steink.  DeutschL,  !L  272,  1866). 

Oanndeoak  40,  Regnault  (1.  o.);  41,  Yaux  (J.  Oh.  Soa,  L  820);  42,  Taylor  (Edinb.  N.  PhSL 
J.,  L  146,  1861). 

Jbrbanite,  43,  Anderson  (Greg  k  Lettsom,  Min.,  17);  44,  Hoftnann  (lb.);  46,  Stenhouse  (ib.); 
46,  Fife  (ib.);  47,  Metier  (J.  pr.  Ch.,  IxxviL  38). 

Brown  coal  48-61,  Regnault  (L  c);  62,  F.  Yaux  (J.  Ch.  Soa,  v.  1,  318,  1849);  63,  Nendtvi^ 
tLa);  64,  Grager  (Jahresb.  1848,  261);  66,  Schrotter  (Jahresb.  1849,  708);  66,  Baer(Jahresh 
1S62,  733);  67,  F.  B'schof  (B.  H.  Ztg.  1860,  69);  68,  Wagner  (Polyt  OentralbL  1847,  1496);  69 
E  Bischof  (L  a);  60,  liebig  (Eenngott,  1862,  267);  61,  Woskressensky  (ib.). 

Mmeral  charooaL    62-66,  Dr.  Rowney  (I  a)i 


0       H 

1.  a  Wales,  Anihr,         98*66  3-83  2*63 
\  Piesberg,  Hanover     9040  1*90 


AnOiraeik, 

P.  o,  ash  ezdnded. 

0       N     Ash 

OHO 

t-53   1'68 

94-06  3-88  2-57  Rcgnralt 

173         6-04 

96-14  2 02  1-84' RAX. 

MDnCBAL  GOAL. 


757 


0       H 

0      H      S 

Ash 

•      0       H 

0 

2) 

Ooke 

8.  Ftosberg,  HanoTor 

87-96  1-97 

0-61       

9-31 

97-16  2-17  0-65" 

—  RAK 

4.       "             " 

9114  2*08 

t  ^^"^ 

6-81 

97*77  2-23 

— 

— a&K 

6.  PteDiiBylvaiiia 

90-46  2-48 

2-46 

4-67 

94-89  2*55  2*56 

— 

Rt 

ft. 

92*69  2-63 

1*61  0-92   

2*25 

94-72  2*69 

2-58» 

P. 

7.           « 

84-98  2-46 

116  1*22  

10-20 

94-64  2-73 

2-64 

— 

P. 

Oakiag  OoaU, 

8.  Zwickau 

76-59  4-12  12-87  0*83  0*81 

6-00 

81-47  4*38 

18-71 

0-36  54-64  8t 

9.       " 

72-27  4-16 

10-73  0-34  0*88 

12*60 

82*69  4-76 

12-26 

0-39  77*29  St 

lO.Planite 

81-23  4*43 

9-86  0-21  0-66 

426 

84*84  4-63 

10*74 

0*23  63*89  St 

11.  Epinao 

12.  l^rthumberland 

81-12  6*10 

11.26 

2'53 

83*22  6-23 

11-55 

-«. 

63-6    Rt 

78*66  4  65 

14-21    0-66 

2-49 

80-64  4  76 

14-70" 

Dk 

13.             " 

82*42  4-82 

11-97    0*86 

0-79 

83*78  4*90 

11-37" 

Dk. 

14. 

78-69  6-00 

10-07  2-87  1-61 

1-86 

81*01  6-17 

10-38 

2-44 

T. 

16.  Blaiiia,  a  W. 

82-66  6*86 

8-22  1-65  0*76 

1-46 

84-42  6-48 

8*40 

1-70 

Nd. 

16.             " 

83*44  5-71 

6-93  1*66  0-81 

2-46 

86-26  5-90 

6*18 

1-72 

Nd. 

17.             •• 

8300  6-18 

4-68  1-49  0*75 

400 

87*14  6-49 

4-81 

1-66 

Nd. 

18. 1[.  Zealand 

79-00  6-36 

7-71  0*89  2*50 

8*60 

84-90  5-75 

8-29 

0-96  64-32  T. 

19.  Biye-de-Gier 

82-04  6-27 

912 

3-67 

86*08  6-46 

9-46" 

— 

7-i-O   Bt 

20.           " 

87-46  514 

3-98  1^70   

1-78 

89*04  6*23 

5*73« 

^^ 

68-0    Bt 

21.  Alain 

89*27  4*86 

4-47 

1-41 

90-66  4-92 

4-63" 

— 

78-0   Bt 

22.  Yaleudexmes 

84-84  6*68 

688 

2-80 

87-28  6-69 

7-03" 

67-76  It 

23.  Paa^e-Calais 

86-78  4-98 

6-84 

2*40 

88-91  6*10 

6-99" 

77*06  IL 

24.  Biansy,  France 

76*48  6-23 

16-01 

2-28 

78-26  6-36 

16-89* 

^^_ 

67-0  B. 

26.  Hongary 

0*74 

166 

78*87  3-92 

17-70" 

_. 

70-60  Nh. 

20.  &  Staffordflhin 

76-40  4*62 

n.43» 0-66 

1-56 

77-68  4*69 

17-62" 

—— 

Dk. 

2t,             " 

721 8  4-32 

171 1» 0-64 

6-44 

77-82  4-67 

17*99 

Dk. 

28.  Eksotland 

76-08  5-31 

1S-:S3  2-09  1-23 

1-96 

78*59  6-49 

18-77 

2*16 

By. 

29.        " 

80-98  6*21 

10-91   1-67  0-68 

6-76 

82-06  5-29 

11-06 

1*69 

Bj. 

80.  Zwidcau 

80-26  401 

10*98  0-49  2  99 

1-67 

88-82  4*19 

11-47 

0*61 

69-69  St 

31.  Mona,  France 

82-96  6-42 

10-98 

0*70 

88-63  6-46 

11-01 

--« 

68-68  IC 

32.     "         " 

82-91  5-22 

10-18 

1*74 

84-38  6-31 

10-81 

66-96  IL 

83.  Pasi-de-Galaia 

82-68  4-18 

464 

8*60 

90-46  4-67 

4-97 

.-J 

87*62  IL 

34.  YalencienneB 

90-54  3-66 

2-70 

3*10 

98*44  3-78 

2-78 

... 

93*17  M. 

86.  I>ow]aia,&Walei 

89*38  4*43 

3-26  1-24  0*66 

1-20 

90-93  4-51 

3-30 

1-26 

& 

36*  Zwickau 

80-47  6-54 

12-66       

1-44 

81-66  6-62 

12*78" 

_^ 

Pk. 

37.       " 

76*69  2-90 

14-44       — 

7-06 

81-84  3-18  16-48 

.— 

Fk. 

88.  Lngau 

76  76  4-86 

13-48       

4-92 

80-72  6-10 

14*72 

Fk. 

39.  littit^  Bohemia 

76-69  4-89 

16*88       

3-08 

78-09  6-06 

16-86 

— 

Fk. 

Ocmmd  Choi 

• 

40.  'Wlgaa 

84-07  6-71 

7-82 

2-40 

86*81  6-86 

8-34 

^^ 

59*0  Bt 

8007  6*68 

8-10  2-12  1*60 

2*70 

82*29  6*68 

8*31 

— » 

—  Vx. 

42.  ^neaide 

78-06  6-80 

3-12  1*86  2*22 

8-94 

87-86  6-68 

2-68 

2*09 

—  Tp. 

43.  T^rbeneUiU 

64*02  8-90 

6-66  0*66  0-60  20*32 

80*39  11-11 

f  7-12 

1*32 

—  And 

44,         44          a 

66-66  8*90 

6-34       

19-10 

81-17  11*01 

I        7-82 

—  Hn. 

46.         •*          " 

66-6    9-0 

6-0         

19-6 

81*86  11*18        7-46 

—  St 

4«.         "          " 

60*26  8-80 

8-60  1-60  0*18  26-6 

81-12  11*85  4*84 

2*19 

—  Fife 

41.         ••          •* 

80*66  1211 

[  6*82 

1-45 

M. 

Brown  Ooal 

48.  Dax,  Fhmce 

70-49  6-69 

18-98      

4-99 

74-19  6-88  20-13» 

«»— 

49*1    Bl 

49.  Booohee-dn-Bhone 

68-88  4*68 

1811      — 

18  48 

78*79  5-29  20-92" 

_i- 

41-1    Bt 

"iM^ 


aTDBOCAKDON  OOICFOUNDS. 


0      H  .   0      N 

8 

ABh 

0       H     0       OokB 

10.  fiaMo  OmmI  * 

Till  4*86        21*67 

1-77 

73-00  ^-OS  22*07*  48*6  Regnauh 

51.  BaBBes  Alpes 

T0*02  6*20        21-77 

301. 

72-19  6-36  22*46>  49  6  BegnanH 

62.  Bovey 

66*81  6-68  22*86  0*67  2*86 

2*27 

€745  6*76  23-39    80*79  ¥an».  ^ 

53.  Oedenbttiv,  Huug. 
64.  MeiHseOi  Sax. 

0*91 

«*39 

70*84  4-71  24-44- Nendtr. 

68*90  6^6  21*63  

6^1 

7*60 

68*68  6*24  26*18"  ttrager. 

65.  Ologgfnitoi  Austr. 

67-71  4«49  22*14  

812 

12*64 

68-42  6-38  26-25>  Hflhrottei 

66.  Wittenberg 

64*07  6*03  27*65  

386 

66-29  6-20  28-51" Baer. 

67.  Teuditii  ProBsia 

64*02  6*28  27-90 

12-80 

61-96  6*06  81-99"  BiBchoC 

68.       "            " 

49*91  6*20  32-42 

'  -^. 

12*47 

67-02  5-94  87-04"  — -<  Wagner 

69.  Lddorburg,  " 

66*30  4*90  31*96  

7*86 

60-01  5*31  34*68 BtRchoT. 

60.  LaubachfJdL  Dlurmst  67^28  6H)8  3610  — 

...k^ 

0*60 

67*62  6-07  36*81    Liebig. 

61.  Irlmtak 

47-46  4-66  33*08  

14-96 

66-81  6-86  38-83    Woakr. 

Mineral  Charcoal 

61.  QlasgoWtflbnHm 

82*97  3-34    6*84  0*76 

- 

6W 

88-36  8-56  7*28,  K  0*80  BowD^ 

68.  BtonelawB,  gnmuUur  72*74  2*9)4        6*83 

t 

1908 

89-89  2-89  7*21"  Bowney. 

64.  Ajrahiref^/vctf 

^3*42  2-94         8-25 

«.— 

15*39 

86-78  8-47  9*75"  Bownej. 

66.  Fife8hire»    *" 

74*71  2*74         7*67 

-: — 

14-86 

87-78  8-21  9-01"  Bownej. 

Spedflo  graTity  of  Na  8,  1-298;  Na  9,  1-276;  NO.  10,  1-280;  Na  19,  1*288;  Na  20,  1-S98; 
NCM  21,  1-822 ;  Ka  24,  P362 ;  Na  26,  1*866;  Ka  80,  1-800;  No.  40,  1-817  ;  No.  41,  1-276;  Ka 
42,  1-816;  Na  62, 1-129;  Na  58,  1*280;  Na  65,  1-864;  Na  57,  1-268;  Na  59,  1*219. 

The  brown  coqIb  contain  a  large  peroentage  of  water ;  No.  52  gave  34-66  p.  a ;  Na  53,  18*60 ; 
Na  55,  25*15;  Na  56,  17  26;  Na  57,  48*60;  Na  59,49*50. 

Much  tbe  laiger  part  of  the  above  analjaoB  are  dted  fitim  PeroQf'B  excellent  chBptor  on  ood  in 
hiB  Metettnrgy- (1861 ).    The  index  "  signiQeB  that  the  nitrogen  ia  indnded  with  the  oxygen. 

Pro&BBor  W.  &  Johnson  obtained  the  following  reeultB  in  hia  exuminationB  of  aome  AmericaB 
ooalB  (Bep.  on  Goals  to  OongresB,  1844) : 

YoLGombuBt    Fixed       Aahand 


u 
II 


L  PennByivaniB, 

9.  Maryland  freo-hwming  Htum,  eoal 

8.  PennBytvauia        ** 

4.  Virginia  " 

6.  PittBbttig,       fritiML 

6.  Cannelton,  Ind.,  *' 

7.  Pictou,  Nova  Scotia 
8. 


u 


M 


G. 

Matter. 

Carbon. 

Olinkt 

1-690—1*610 

8-84 

87-46 

7-37 

1*3     -1-414 

16-80 

78-01 

9-74 

1-8    —1-407 

17-01 

68-82 

13-85 

1-29  —1*46 

36-63 

60  99 

10*74 

1*252 

86-76 

54*98 

7-07 

1*273 

38-99 

58*44 

4-97 

1-318 

27-83 

66*98 

13-39 

1*825 

25-97 

60*74 

12*51 

Ckml  ocoura  in  beds,  interstratifled  with  Bhalea,  Bandatonea,  and  conglomerates,  and  aometimeB 
hmestonea,  forming  diatinct  layers,  which  vary  firom  a  fraction  of  an  inch  to  80  feet  or  more  in  thidc- 
nesa.  In  the  United  States,  the  antiiradtes  occur  east  of  the  Alleghany  range,  in  rocks  that  hare 
undergone  great  contortions  and  fyacturings,  while  the  bituminous  are  found  farther  west,  inrodcs 
that  have  been  less  disturbed ;  and  this  fact  and  other  observations  have  led  some  geologists  to 
the  view  tliat  the  antiuradtee  have  loet  their  bitumen  by  the  action  of  heat  For  observationB  on 
the  geotogical  relations  of  coal4)eds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  ooal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result  The  beds  were  onoe  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formation 
to  the  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  very  different  character.  Thia 
>^getahlfi  origin  is  proved  not  only  by  the  oocnrrenoe  of  the  leaves,  stems,  and  loga  of  plants 
in  the  ooal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms  of  the 
original  fibres ;  also  by  the  direct  observation  that  peat  is  a  transition  state  between  unaltered 
vegetable  debris  and  brown  coal,  being  aometimeB  found  pasaing  completely  into  true  brown  coaL 
r«U  differs  from  true  ooal  in  want  of  homogeneity,  it  viaibly  containing  vegetable  fibres  only 
partially  altered;  and  wherever  dianged  to  a  fine-textured  homogeneous  material,  even  though 
hardly  oooaoUdated,  it  may  be  true  brown  coaL 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  page  1»l 
From  the  atatements  there  made  it  is  obvious  that  the  vegetable  matemi,  in  dianging  to  ordinary 
nineral  coal,  has  not  passed  necessarily  through  the  st^  oi  brown  ooaL    When  the  material 
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W9M  Idog  iteeped  ib  water^  and  buried  under  fine  mud  eo  «•  toezdude  almost  entJrelj  atmospherie  . 
air,  the  diMSompoaition  in  progreaa  may  have  carried  off  moat  of  the  ozjgen  by  ita  eombinatioo 
with  the-oarbon  of  the  pLmta,  to  form  carbonic  add.  Thua  it  happened  probably  with  tbo  caoiMl 
coala,  aa  explained  by  Newberrr,  and  alao,  though  in  general  lesa  perfectly,  with  moat  of  the  best 
DituminouB  ooal&  But  when  the  bed  had  aa  free  aooeas  to  tl>e  air  as  occurs  in  the  case  of  peat 
beda,  there  would  have  been  a  loaa  of  carbon  and  hydrogen  aa  marsh-gas,  and  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  add  and  water,  while  a  large  part  of 
the  oxygen  would  remain.  Between  these  extremea,  of  exduded  air  and  very  imperfectly  exduded, 
and  of  presaure  from  heavy  auperinoumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condi- 
tiona  which  attended  the  origin  of  the  varioua  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  vegetation  itaelf,  the  tranaformationa  in  progreas. 

Extensive  beds  of  mineral  coal  occur  in  Great  Britain,  oovering  about  -^,5  ^^^  whole  area,  or 
11,859  aquare  milea;  in  France  about  rivi  or  ni9  aq.  m. ;  in  l^in  about  i/b,  or  3408  sq.  m. ; 
in  Belgium  f^,  or  618  sq.  m. ;  in  Netherlanda,  Pruaaia,  Bavaria,  Austria,  northern  Italy,  Silesia, 
Spain,  Busaia  ou  the  south  near  the  Aaof,  and  also,  in  the  AltaL  It  ia  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Oabul  territory,  and  in  the  Khoraaaan  or  northern  Persia,  in  Hindos- 
tao,  north  of  the  Gulf  of  Gutch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  LabuaU)  Sumatra,  several<  of  the  Philippines,  Formoaa,  Japan,  New  South 
Wales  and  other  parte  of  Australia,  New  Zealand,  Kerguelen'a  Land ;  in  America,  besides  the 
United  States,  in  Chili,  at  the  Stralta  of  Magellan,  northweat  America  on  Yanoonver'a  Island 
near  the  harbor  of  Camosack,  at  Belliugham  Bay  ia  Puget's  Sound,  at  Melville  Island  in  the 
Aiotic  aeaa,  and  in  the  British-  Provincea  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
land. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  theae  areas,  the  Appalachian 
coal  field,  oommences  on  th&  north,  in  Pennsylvania  and  southeastern  Ohio,  and  sweeping  south 
over  western  Yirg^ia  and  eastern  Kentucky  and  Tenneaaee  to  the  west  of  the  Appalachians,  or 
partly  involved  in  their  ridgea,  iteontinuea  to  Alabama  near  Tuacalooea,  where  a  bed  of  coal  has 
been  opened.  It  haa  been  estimated  to  cover  60,000  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsylvania.^  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
15,437  sq.  m.,  or  i  the  whole  area  of  the  State.  A  second  coal  area  (the  Illinois)  lies  adjoining 
the  Mississippi,  and  covers  tbe  larger  part  of  lUinoia,  though  much  broken  into  patches,  and  a 
•mall  northwest  part  of  Kentucky ;  it  ia  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kanaas,  Arkansaa,  and  northern  Texas  west  of  the  Mississippi  The  latter  area  is  divided  along 
the-  Mississippi  by  a  narrow  belt  of  Silurian  rock ;  the  whole  area  is  about  the  same  with  that  of 
the  Appalachian  coal  field.  A  third  covers  the  central  portion  of  Michigan,  not  far  from  5000  sq. 
m.  in  area.  Besidea  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Khode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appeara  to  the  northward  as  far 
aa  Mansfield,  Maasachuaetts.  The  total  area  of  coal  measures  in  th»  United  States  is  about 
I25,0()0  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  coal  area,  that 
of  Nova  Scotia  and  Ne^  Brunswick,  which  covera,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  }  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Bloasburg  basin,  Tioga  Ga, 
thoae  of  the  Statea  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Richmond  or  Ches- 
terfield, Va.,  and  other  minea  south,  are  bituminous.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas — one,  the  SchuyUeiU  coal  field,  on  the  south,  worked  prindpally  at  Mauch 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Schuylkill — another,  the  Wyoming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  intorme- 
diate'those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Yirginia,  are  anthracites. 
Cannel  coal  is  found  near  Greensburg,  Beaver  Coi,  Pa.,  in  Kenawha  (To,  Va.,  at  Peytona,  ete. ; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana;  but  part  of  the  so-called  cannel  ia  a  coaly 
shal& 

In  England,  the  prindpal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby ;  that  of  South  Wales,  Glamorgan- 
shire, etc. ;  the  Newcastle  field  of  northern  Exigland.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde ;  whole  area  1650  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occura  in  Great  Britein  at  Lesmahago  in 
Lanarkshire,  about  20  m.  from  Glasgow ;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  in 

Mineral  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  oovering  In  all,  according  to 
Taylor,  -fy  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Rhone,  and  that  of  Valendennes  on  the  north,  acyoining  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and  liainaul*; 
end  the  eastern  extending  over  Liege. 
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Browi.  coal  oomes  from  ooal  beds  more  recent  than  thoae  of  the  Oarboniferous  ago.  But  miicg 
of  this  more  recent  coal  is  not  distmguishable  from  other  bituminous  coals.  The  ceal  of  Bidh 
mond,  Yirginia,  is  supposed  to  be  of  the  Liassic  or  Triassio  era;  the  coal  of  Brora,  in  Sutherland, 
and  of  Bovej,  Yorkshire,  is  Oolitic  in  age.  Tertiary  ooal  occurs  on  the  Cowlitz,  in  Oregon 
(anaL  14),  and  in  manj  places  over  the  eastern  slopes  of  the  Rocky  Mountains,  where  a  **  Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importance. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coaL  The  first  sentenoe,  in 
the  synonymy,  from  Aristotle  evideitly  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substance,  and  per* 
haps  the  same  specimens.  The  locality  of  the  latter,  Ligurla  (or  northwestern  Italy  along  the 
Mediterranean),  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  froedonif  as  artides 
brought  by  vessels  trading  with  Ligurian  ports,  even  though  uoming  from  French  ports  beyond, 
might  be  referred  to  laguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  The 
sentence  ends  with  the  statement  that  ^  Uiese  coals  are  used  by  the  smiths,"  showing  that  the 
value  of  the  substance  as  friel  was  well  understood  at  the  time  (4th  century  B.a).  Theophrastus  aayi 
Airther,  that  it  will  continue  to  bum  as  long  as  any  one  blows  it,  but  on  stopping  it  deadens,  bat 
may  be  made  to  bum  again ;  and  that  it  bums  with  a  strong  disagreeable  odor.  The  second  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  ooaL  The  locality,  in  Thrace, 
identities  it  with  the  Thracian  atone  of  Dioscorides  and  Pliny,  tiie  looality  of  which,  according  to 
the  former  (from  Aristotle),  was  at  Sintia,  on  the  river  Pontus  (on  the  Macedonian  border  of 
Thrada,  to  the  west  of  the  present  Oonstantinople).  According  to  Dioscorides  and  Pliny  (quo^ 
ing  Airther  in  part  from  Aristotle's  "  Wonderful  Things  heard  of 'Ti  water  would  make  the  Thra* 
dan  stone  to  bum,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  truth 
based  on  somebody's  observation  that  masses  or  piles  of  impure  pyritiferous  coal  will  become 
hot,  and  sometimes  ignited,  in  consequenoe  of  being  wet.  Aristo&e  mentions  its  bituminous 
odor  when  burning. 

The  OagaUs  (whence  our  word  jet)  occurred,  according  to  ipoecorides  and  Pliny,  at  Oagas  or 
Oages,  a  place  in  Lyda  (Asia  Minor).  The  former  describes  it  as  blade,  smooth,  and  combustible, 
to  which  Pliny  adds,  that  it  was  Hght,  and  looked  much  like  wood,  and  that  it  emitted  a  disagree* 
able  odor  when  mbbed,  and  bumed  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  true  lig- 
nite. Lignite  is  common  in  Syria,  in  the  rocks  of  Mt.  Lebanon,  as  near  Beimt;  and  beds  of  coal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  oousidered  are  the  following:  Report  to 
Oongress  on  Ooals,  by  W.  R.  Johnson,  1844;  Statistics  of  Ooal,  by  R.  0.  Taylor,  8vo»  2d.  ed., 
Philadelphia,  1855;  Report  to  the  British  (Government  on  Coals,  by  De  la  Beche  k  PlayfaiT; 
1851 ;  Ronalds  A  Richardson's  Chemical  Technology,  ToL  I.  on  Fuel  and  its  Applications,  London, 
1855;  Percy's  Metallui^,  London,  1861 ;  OheuL  UnterSw  d.  Steinkohlen  Sachsen^s,  by  W.  Stein. 
Leipdg^  1857 ;  Die  Steinkohlen  Deutschland's  nnd  anderer  Lander  Buropa's,  etc,  hj  GeiniH 
ileok  k  Hartig,  8  vols.,  4to,  Munohon,  1866. 
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BPEOEES  OF  UNCERTAIN  PLACE  IN  THE  SYSTEM. 

632.  AZORITZL    New  mineral  ftt>m  the  Axorea  /.  R  TBschemaeher^  Am,  J.  8cL,  IL  iU.  32, 184t 

Azorite  Dana^  this  Min.,  896,  681,  1860. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123**  15',  M  A  e=133®  40'. 
Cleavage  none. 

H.=4— 4'5.  Translucent  to  opaque.  White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.    Vitreous  in  fracture. 

Oomp. — AocordiDg  to  A.  A.  Hayes,  oolumbate  of  lime.  B.B.  infhsible ;  smaller  crystals  become 
opaque  white ;  larger  in  outer  flame  reddish,  and  light  yellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  slowness  and  difflcvdty  to  a  transparent  globule,  sometimes  faint 
greenish ;  with  more  borax  opaque  on  flaming.  Wi&  salt  of  phosphorus  slowly  dissolred,  pro- 
ducing a  fkint  green  color. 

Obs. — From  the  Azores,  \u  an  albitic  rock,  along  with  black  tourmaline  and  pyrrhite.  First 
distinguished  and  described  by  J.  E.  Teschemacher.  The  largest  crystal  seen  was  but  H  lines  in 
diameter.  There  is  some  resemblance  in  form  to  cryptolite  (p.  529X  but  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  first  anoouucement  that  the  mineral  contains  neither  cerium 
nor  phosphoric  acid. 

The  angle  123**  16'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  But  Tesche- 
macher says  of  its  hardness,  that  *4t  just  scratches  fluor  spar." 

833.  BRBWSTIlRIiINITB.  A  new  fluid  in  the  caTities  of  minerals  2>.  Brmoiler,  Ed.  FhiL 
J.,  ix.  1828;  Trans.  R.  Soc.  Edinb.,  x.  1, 407,  1826;  Am.  J.  Sd.,  viL  186,  1824,  xil  214  (with  a 
plate),  1827 ;  FhiL  Mag.,  IV.  xxv.  174^  1868.  Brewsterlme  Dana,  Min.,  669,  1850;  Brewsto- 
line,  ib.,  471,  1864. 

In  a  vacuum  ^or  as  it  occurs  in  the  cavities  of  crystals)^  a  colorless  trans- 
parent fluid,  adhering  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble ;  expanding  about  one-fourth  with  an  increase  of  16}°  0.  (80** 
F.),  or  between  10°  and  27°  C.  (SO""  and  80°  FA  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  from 
Siberia ;  1*1311  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23°  to  29°  C.  (74°  to  84°  F.),  the  fluid  fllling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  effervescence  in  sulphuric,  nitric,  and 
muriatic  acids.    Volatilized  by  heat. 

Oomp. — Unknown.  The  eflTeot  of  moisture  on  the  dry  grains  shows  that  the  labstanoe  is  no- 
one  of  the  hydrocarbon  oils,  or  a  resin. 

Obs. — Occurs  in  cavities  of  topaz  crystals  from  Brazil,  Scotland  and  Australia,  of  chrysobeiyl, 
of  quartz  crystals  from  Quebec^  amethyst  from  Siberia,  and  first  described  by  Sir  David  Brewster 
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The  cavities  are  moAtlj  microscopic,  but  oocaaionaUy  ^  in.  across,  or  even  larger.  Thej  are  gen 
eraUj  arranged  in  lajers,  and  are  sometimes  counteid  by  thousands  in  a  single  crystal  Brewstei 
counted  30,000  in  a  chrysoberyl  |  in.  square.  The  strata  run  irregularly  with  reference  tu  the 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  curved ;  it  is  rare  that 
:i  or  4  strata  are  parallel  The  very  low  refracting  power,  less  than  that  of  water,  is  a  remarka- 
ble character  of  the  fluid  (the  refraction  index  of  water  being  1*386;  of  alcohol  1*361 ;  of  ethei 
1*368).  The  fluid  from  a  quartz  crystal  from  Quebec,  which  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste.  .  -   r 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  1868  (Phil  Mag.,  L  c.)  makes  it  21  times. 

The  lower  index  of  refraction,  1*1311,  obtained  for  the  fluid  of  a  topaz,  ia  so  much  balow  the 
other,  1*2106,  that  it  may  Indicate  a  distinct  species. 

834.  OAlfP'I'OUNITB.    A  new  fluid,  6ta,  Brewsk/r  (see  fof"  t«f.,  BwsWBnsRinsm).    Crypto- 

line  Jkma,  ICul^  569,  1850. 

A  oolorlesB  tranaparent  fluid,  as  observed  in  the  cavities  of  ci^BtaU,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the-  enclosing  sur- 
faces ;  expansibility  about  that  of  water ;  index  of  refraction  1*294:6.  Not 
soluble  in,  or  a  solvent  of;  brewsterlinite,  the  twOj  when  occurring  together, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  lustre ;  yellowish  ;  transparent;  absorbent  of  moisture,  but  much  less 
80  than  brewsterlinite ;  insoluble  in  water  and  alcohol ;  rapidly  dissolved 
with  effervescence  by  sulphuric  add,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilized  by  heat. 

Oomp. — ^Nothing  Is  known. 

Obs.— Occurs  in  the  same  crystals,  and  genendly  the  same  oarities,  wKb  brewsterlinite.  This 
denser  of  the  two  fluids,  according  to  Brewster,  oocupies  the  angles  of  the  cavities,  or  the  necks 
or  narrow  passages  which  unite  two  or  more  large  cavities,  while  the  other  rarer  fluid  floi^  on  it, 
and  ffite  the  rest  of  the  cavity,  excepting  a  oiroular  vacuity,  oooupied  only  by  this  fluid  in  the 
gaaeous  state,  if  at  aU. 

836.  BBSSENBBROmS.  Hessenbergit  Kenng.,  Ber.  Ak.  Miinchen,  1868,  il  230.    Siderozeo 

Beaswb.,  Hin.  Not,  Na  7,  1866. 

MonocUnia  ^=89^  53'=  0  Airi',  I A  7=59^  27',  0  A  ^4=162''  20i' ; 
a :  I :  <^=:0-59843  : 1 :  0-670967.  Observed  planes :  0 ;  vertical,  /,  «^,  i-\, 
p^  t-9 ;  clinodome,  ^4 ;  hemidomes,  1-t,  i-i,  3-i,  -1-i ;  hemioctahedral, 
fS. 

O  A  7=90''  3i'         *-3  A  t-3=119°  27'  *-t  A  ft,  calc.,=126''  43' 

O  A  »^=90  6  *-»  A  3-»=150  61  U  A  fi,  ob8.,=127  35 

O  A  1^=149  O  A  -1-1=149  8  /A  U=UO  16i 

Simple  crystals  nnknown.     Twins:  composition -face  -1-i;  I A  1^=150^ 
39iJ  w  A  i^,=118^  2',  O  A  (?,=61^  44'. 
H.=7— 7'5.    Lustre  adamantine.    Colorless,  bluish.    Transparent. 

Oomp. — A  silicate  of  undetermined  constitaents. 

Pyr.,  etc.— In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  foroepe  wbiten% 
bat  does  not  Aue.  >  In  borax  melts  without  intameaoeMeL  Heated  witib  cobalt  soiation  beoomei 
gray.    Ko  action  from  muriatic  add. 

OiNk— Occurs  im|danted  on  dystala  of  hematite  (JBKMMVtfi)  at  Mt  fibiay  west  of  the  Uoapiceof 
fit  Oothard.    The  habit  a  little  after  that  of  euolase. 
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Hamed  aAttr^J  Hegaenberg^  the  eryfltaUograplMCr  of  Franktbrt  oa  the  Main. 

836.  FARATHORXTB.    Thorite  iSf^.,  Proe.  Am.  Asaoo.,  iL  821,  1850.    ParaUiorite  iSA^ 

Hin^  287, 1867 ;  Dana^  Brush,  Am.  J.  ScL,  xxiy.  124,  1857. 

Orthorhoinbic.  In  minute  rectangular  and  rhombic  prisms,  with  th€ 
planes  /,  i^,  a ;  I A  7=128°,  /A  U=n6\ 

H.=5— 5'5.  Lustre  Bubresinous.  Color  garnet-red  to  pitch-black ;  thin 
edges  of  black  crystals  with  a  ruby  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Ootapij'Pyr^  etc.— In  the  mstrast  deeret^tttee  Btightly,  but  does  not  appear  to- oontain  water. 
B.B.  in  the  phitinum  forceps  glows,  ftises  with  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolves  to  a  bead,  which  is  yellow,  from  iron,  while  hot  and  beoomesoolorlesB  oncoolmg.  With 
salt  of  phosphorus  gives  in  the  outer  flame  a  bead,  yeUow  while  hot  and  ooloitoas  on  cooling.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?X  Brush. 

Oba. — Occurs  imbedded  in  danburite  and  orthodase,  and  only  in  very  minute  crystals,  at  Dan- 
bury,  Ct 

Shepard  made  the  crystaUization  erroneously  tetragonal  There  are  also  other  discrepancies  in 
hiB  description,  which*  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  difi'dreni 
mineral  from  Siepard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  FSTRRHITB.     G.  Boae,  Pogg.,  zlviil  662,  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.    Lustre  vitreous.     Color  orange-yellow.    Subtranslucent. 

Pyr.,  etc — B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  diffi- 
cultly soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  clear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
is  yellowish-green,  becoming  somewhat  more  intense  io  B.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  sUght  white  coating,  somewhat  resembling  oxyd 
of  sine;  it  yields  no  metallic  spangles  when  the  surface  of  the  co^  is  removed  and  rubbed  iu  the 
mortar.    Insoluble  in  muriatic  acid  (G-.  Rose). 

Obflw— Pyrrhite  was  found  by  von  Porovski  of  St  Petersburg  at  Alabaschka,  near  Mursinsk  in 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  lepidolite,  albite,  and  topa& 
The  largest  crystal  was  but  thre»  lines  long. 

Nam^  from  wvfif.6i,  ydknoish-red  orfir^See. 

With  this  species  J.  K  Tescbemacher  identifies  small  orange-red,  monometrio  octahedrons, 
found  with  albite  at  the  Azores  (J.  Nat  H.  Bost,  iv.  499,  1844;  Proc.  id.,  ii.  108,  1846).  along 
with  tetragonal  octahedrons  of  azoriie  (p.  761).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  siae  are  transparent 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  So!.,  II.  ix.  423)  on  speci- 
mens frimi^ed  him  by  Mr.  Tescbemacher,  ti^ese  crystals  consist  of  oolumbate  of  zirconia,  colored 
apparently  by  ozyds  of  iron,  uranium,  and  manganese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooling,  even  if  the  heat  has  been  high;  at  the  melting  point  of  cast  iron,  in  the 
reduction  fiame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  (6  parts  to  1  of 
assay)  it  dissolves,  and  affords  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  flame  becomes  opaque.  With  salt  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  flame  gives  a  dear  glass,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  jrellow.  With  a  little  more  of  assay  the  glasa 
remains  dear.  With  soda  (12  parts  to  1  of  assay)  dissolves;  some  dear  portiocs  are  seen  in 
the  globule  while  hot,  but  on  cooling  opadty  precedes  the  crystallization  of  the  globule;  finally 
a  gray-brown  slag  remains,  whidi,  cooled  from  the  outer  fiame,  has  a  green  color,  indicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  add, 
gives  a  heavy,  white,  insduble  powder,  which  with  boiling  water  takes  a  white  fiocculent  form ; 
Uie  powder  exhibited  all  the  characters  of  columbic  acid  (?).  The  add  sdution,  when  mixed  with 
carbonate  of  ammonia,  remains  dear ;  heated,  some  oxyd  of  iron  falla,  and  the  fiuid  is  light 


706  AKESIOAK  LOGALinSfl. 

LuBEO  Lead  Mineb.— ^^o^sntVe,  ehalcopyrUe^  UmdB, 
Maohiaspobt. — Jasper,  epidote,  laumontite. 

MADAWA8KA  SETTLEMBNTa — FtviOfltfe. 

MivoT. — Beryi,  smoky  quatis, 

MoKifOUTH. — Actinolite,  apatite,  etoo/t^  zircon^  staurolite,  plnmose  mkA,  beiyl,  ratOfr 

Mt.  Abeahah. — AndaktsUe,  stauroUte. 

N0BV7AT. — OhryaoberyU  iDoljbdenite,  beryl,  rose  quartt,  orthoeUuef  dsnamoii  garnet. 

Obb*8  Islamd. — tiiea^  garnet,  andalusite. 

Oxford. — Garnet^  beryl,  apatite,  wad,  zircon,  muecovik, 

Paris. — Green  I  red!  black,  and  Uue  tourmaline/  mica  I  kpidolikt  feldgpar,  dlbite,  quartM  ery» 
iala!  rose  quartz,  caasHerite,  amUygoniie,  zircon,  brookite,  beiyl,  smoky  quartS|  dpodomene,  coofcette 
leucopjrite. 

*  PADflOiraiiELD.— /eiocnue/  yellow  gamely  pairyarite^  aduiaria,  ecapdUe,  galenlte,  blende,  chakx> 
pjrite. 

Ftsm.—'OryalaUized  pyrite, 

PHjpsBURa. —  Yellow  gamei  /  manganesian  garnet,  idocraae,  pargaeiie,  axinite,  laumonlUe  t  diaba 
nte,  an  ore  of  cerium  ? 

Poland. — Idocrase,  smoky  quartz,  cinnamon  garnet. 

PoRTLAKD. — PrthnUe,  actinolite,  garnet,  epidote,  amethyst,  ealcite. 

PowKAL. — Black  iourmaUne,  feld^r,  scapolite,  pyrite,  actinolite,  apatite,  rose  qfoarts. 

Raymond. — Magnetite,  scapolUe,  pyroxene,  lepidolUe,  tremoUte,  hornblende,  epidote,  ortbodase, 
yellow  garnet,  pyrite,  idocrase. 

Rockland. — ^Hematite,  tremolite,  quartx,  wad,  taie, 

Kumfobd. —  Yellow  garnet,  idocrase,  pyroxene,  apatite,  scapolite,  graphite. 

Rotland.— AUanlte. 

Sandt  Riyeb. — Auriferous  sand. 

SAinpOBD,  York  Co.-^Idocrase  /  albite,  caldte,  molybdenite,  epidote,  blade  tourmaline. 

Seabsmont. — Andalusite,  tourmaline. 

South  Bebwick. — Made. 

Stbeakbd  Mountain. — Beryll  Uaek  tourmaline,  mica,  gameL 

TuouABiov.— Colette,  tremolite,  hornblende,  spheuo,  arsenical  iron  (Owl's  head^  blade  manganesf 
(Dodge's  mountain),  thomwnite,  talc,  blende,  pyrite,  galenite. 

TopsHAif. — Quartz,  galenite,  blende,  tungstite?  bexyl,  apatite  motybdenite. 

Union. — Magnetite,  bog-iron  ore. 

Wales. — ^Axinite  in  boulder,  alum,  copperas. 

VfATSBYUOA^^Orystalkzed  pyrite. 

Windham  (near  the  hiidgej-Staurolite,  spodumenie,  garnet,  beryl,  ametliyB^  eyanUBf  toana» 
line. 

WiNTHR0P.^i9launi^t^-  pjiite,  horoblende,- garnet,  copperas. 

Woodstock. — Graphite,  specular  inm,  prehnite,  epidote,  caldte. 

YOBK.— .80*7/,  Tivianito,  oxyd  of  manganese. 

NEW  HAMPSHIRK 

AcwoBTH.— .8^2/  /  mioal  ioiwrmalmt,  fddspar,  aXbiU,  irm  quarttf  eckmMkl 
Alstead. — Mica/  /  albiU,  black  tourmaline. 
Amhebst. — Idocrase/  yeUow  garnet,  pargasite,  calc  spar. 

Babtlett.— Magnetite,  specular  iron,  brown  iron  ore  in  large  Teina  near  JaekaoB  (on  ^BM 
ftice  mountain  *^),  quartz  crystals,  smoky  quartz, 
Bath. — Galenite,  chalcopyrito. 
Bellows  Falls.— Oyanite. 
Benton. — Quartz  crystals. 
Campton.— Bery/  / 
Canaan. — Gold  in  pyrites. 

CuABLBsiowN.— iStoufoJOe  mocle,  andalusite  made,  bog^ron  ore. 
Ck)RNi8H.— Stibnite,  tetrahedrite,  rutile  in  quartz  /  (rare). 
Obotden. — Mite/ 

Eaton  (3  m.  &  of  ).^ Galenite,  blende/  dialoopyrite,  limonite  (8ix  Mile  Pond).         , 
Pbanceston. — Soapstone,  arsenical  pyrites. 

comk.-^HorrMende,  stauroUte/  epidots/  zoieite,  specular  mm,  magtustits,  UtiA  iAd  ml 

imets,  mispickel/  {danaite),  chalcopyrite,  molybdenite,  prehnite. 

(Gti^took  Ml.).— Magnetic  iron  ore,  naiiTe  **  lodeetone.** 

-  Graphite^  bbwk  tourmaline. 
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GuAFTON.— JtftM/  (eztenstvelj  qQarried  at  6Uu»  SBS,  2  m.  &  of  Orange  Sammtt),  aUkt  foliu^ 
greeu,  and  yellow  heryU!  (1  m.  S.  of  0.  SummitX  tourmaJUn^  gameta. 

Qbahth  AX.-^  Oray  siaurolUe  J 

Hasotwu-^  Gatmei,  a  boalder  of  quartz  coDtaining  rutile  !  Hack  iourmaUnie^  quarts. 

Havbbbill. — Gamett  aneniecU pyrUes,  fuUiveanemej  galenite,  blende,  iron  and  oopper  pjritet 
magnetic  and  white  iron  pyrites. 

HiLZABOBO'  (Campbell's  mountain). — Ora/phiie, 

HiLLSDALB. — Rhodonii/e^  black  ozyd  of  manganese. 

jAOxaoN.— Drusy  quarts  tin  ore,  arasiyopyrUe^  native  araenicv  flnorite,  apatite^  mo^iMltto^  moHyf>- 
deniie,  woUhim,  (dialcopyTite,  arsenate  of  Iron. 

jAFranr  (Monadnook  U.t.Y'-^OyaiiiiUe, 

Kesme. — GraphUCf  wapstane^  milky  qiuuts. 

Laitdaff. — MokyhdeniU^  lead  and  iron  ores. 

Lebanon. — Bog-iron  ore, 

LOBOTH.—Staurolite,  black  and  red  garnets^  granular  magnaiU^  honMendo^  epidotOi  wtaUOf  apeadaf 
won, 

Ltxb— Qyanite  (N.W.  part),  hlaek  iourmaiine,  mtile,  pyrite,  ohaloopyrite  (B.  of  B.  TiUageX 
BtibnUe. 

HsBBiXAOK. — Ruiilei  (in  gneiss  nodules  in  granite  ^rein). 

MouLTOKBOBOUOH  (Bed  HUl). — HornbUndt^  bog  oie,  pyrite,  tonrmaUne. 

NRWFOttT.-'Moljbdemte. 

Obakob.— Sfue  beryls  I  Orange  Summit,  ohrysoberyl,  mtM  (W.  side  of  monntainX 

Obford. — Brown  tourmaline  (now  obtained  with  difScnltyX  fteatHe,  ruHlOf  ojanite^  brown  froi 
ore,  native  copper,  malachite,  galenite. 

VBMkM.—8ieaiUe, 

PiERMOXT. — Micaceous  iront  bAftte,  green,  white,  and  brown  mioa,  apatite. 

Pltmodth.— Columbite,  beryl 

BiOBXOND. — lolite  I  rutile,  steatite,  pyrite. 

Rtb. — Made.  g 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel 

SuELBURNE. — GalenUey  black  blende^  ehaloopyrUe,  pyriie^  manganese. 

Springfield. — ^Beryls  (very  large,  eight  inches  diaineter)^  manganesian  grnntM  in  miet  slale^ 
oiM^  mica, 

SuijjVAN. — Tourmalines  (blacky  in  quarts,  beryl? 

BuBRET. — Amethysti  caldte. 

SWANKSY  (near  Keene).— ATa^iM^ta  iron  (in  masses  in  granite). 

Tamwobth  (near  White  Pond). — Oalenite. 

Unity  (estate  of  James  Neid). — Copper  and  iron  pyriteSf  ehlorqphylKtet  green  mteOf  radiakd 
acUnolitej  garnet,  Utaniferousiron ore,  magnetiie. 

Walpole  (near  Bellows  Falls). — Made. 

WAWBLKS.—Chaicopyriiet  blende^  epidoU^  quartz,  pyrOe^  trrnnoUUt  golenile,  ruUief  iaie^  molybde- 
nite, cinnamon  stone  I  pyroxene, 

Webtxoreland  (south  part). — Molybdenite!  apatite/  blue  fddspari  bog  manganese  (north  tH- 
lageX  quartz,  ftuorUe^  chalcopyrite,  oxyd  of  molybdenum  and  uranium. 

Whitb  Mts.  (notch  behind  *'  old  Crawford's  bouse  "). — Green  ootahedral  fluor,  qnarti  eryatala^ 
Uadc  tourmaline,  chiastolite. 

WlLXOT.— Beryi 

WoiouESTER. — ^Pyrolusite,  rhodochrosite,  psilomelane,  magnetite,  granular  quarts 
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Addibon. — Iron  land,  pjrrite. 
Albxtboh. — Quartz  crystals  on  caldte,  pyrite. 
ATHE2SS. — SteatOe,  rhomb  spar,  actinolite,  garnet 
Bauxmore, — Serpentine^  pyrites  I 
Barney. — Graphite. 
BELTiDBR^^-^teatlte,  chlorite* 

Benninoton. — Pyrolusiie,  brown  iron  ore,  pipe  day,  yellow  oohfei 
Berebhibb. — Epidote^  hematite,  magnetite. 

Bbyhbl— ^dtMo/tte/  tak^  chk)rite,  ootahedral  iron,  mtf^  brown  spat  m  stsaUtB, 
Brandon.— Braunite,  pyrolnsite,  psitometanSf  Umo&itei  lignite,  white  «la/,  statnaiy 
"  fhiits  in  the  lignite,  graphitOi  dialcopjrite. 
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BftATTLBBORODOK.~Black  toarmallne  in  qnartif  mica,  loisite,  rutile,  actinolite,  soapdhte.ipxni 
mene,  roofing  slate. 

BRmGEWATER.— ral!e,  dolomite^  magndite,  steatite,  chlorite,  gold,  native  copper,  blende,  galeiiite 
blue  spinel,  chalcopyrite. 

Bristol. — RuHU,  M*own  hematite,  manganeae  ores,  magnetite. 

BBOOKFiELD.-^i/ijrptdSEe/,  pyriie, 

Oabot.— Garnet,  staurolite,  hornblende,  alhite, 

Oastletom. — Roofing  eiate,  jasper,  manganese  ores,  chlorite. 

Oaybkdish. — Uamet,  aerpentiney  talc,  steatiie,  tottrmcUine^  asbestua,  ItrmnoliU. 

Chbster. — AahestvA^  feldspar,  chlorite,  qvairtz. 

Ohitiendsn. — PsQomelane,  pyrolusite^  brown  iron  ore,  tpecular  and  magnetie  tfroii,  gBloiill% 
ioUte. 

Ck)L0HE8TER. — ^Brown  iron  ore,  iron  sand,  jasper,  alum. 

Oovarm,— Copper  pyrites  (has  been  mined),  pjrrhotite,  pyrite,  mtile,  qnaitE. 

OoYBMTRT.^Bhodonite. 

OBAPTSBcmT. — Mica  in  concentric  balls,  caldte,  mtile. 

Berbt.— Mica  {adamsite), 

DuKMBRSTON. — Rutile,  roofing  slate. 

Faxrhayen  — Roofing  alaie^  pyrite. 

Fletoher. — Pyrite,  octahedral  iron,  adcular  tourmaline. 

Grafton.— The  steMile  quarry  referred  to  Grafton  is  properly  in  Athens ;  quarUt  ietfnoBllL 

Guilford. — Scapolite,  rutile,  roofing  slate. 

Hartford. — Calcite,  pyrik  !  eyanUe  in  mica  slate^  qnartz,  tourmaline. 

Irasburoh. — Rhodonite,  psilomefane, 

Jat. — Chromic  tron,  serpentine^  amianthus,  dolomite. 

Lowell.— Picrosmine,  amianthus,  serpentine,  oeroUte,  talc^  dilorite. 

Marlboro*. — Rhomb  spar^  steatHe^  ga/ntetj  magneiUe,  chlorite. 

Mendon.— Octahedral  iron  ore. 

MiDDLBBURT. — Zircon.  S 

Middlesex. — Rutile  1  (exhausted). 

MoNKTON. — Pyrolusiie,  brown  iron  ore,  pipe  day,  feldspar. 

Konmowv.^Smoky  quarta  !  steaitie,  talc,  wad,  rutile^  serpentine. 

MoRRiSTOWK. — Galenite. 

Mount  Hollt. — A^>estuBt  chlorite. 

New  Faxb.— Glassy  and  asbesUJorm  actinoiUef  steatite,  green  quartz  (called  duysoprase  st  the 
locality),  chaloedouy,  drusy  quarts,  garnet^  chromic  and  titanic  trra,  rhiomb  tpar,  serpentine^  iiitQe. 

KoRWiOH. — ActinoUte,  feldspar,  brovm  spar  in  talc^  cyanite,  Eoisite,  chaloopynte,  pyrite. 

PmsFORD. — Brown  iron  ore,  manganese  ores. 

Pltmouih. — Spathic  iron,  magnetic  and  speoolar  iron,  both  in  octahedial  OTStalSi  gM 
galenite. 

Pltxpton. — Massive  hornblende. 

Putney. — ^Fluorite,  broum  iron  ore,  rutile,  and  toiaite,  in  boulders,  staurolite. 

Reading.— (r/oMy  actinoUte  in  tala 

Readsboro'. — Glassy  actinolite,  steatite,  hematite. 

RiPTON. — Brown  iron  ore,  augite  in  bonlders,  octahedral  pyrite. 

Rooeester. — ^Rutile,  specular  iron  cryst,  magnetite  in  chlorite  slate. 

RooKiNaHAH  (Bellows  Falls).— Clyanito,  indicolite^  feldspar,  tourmaline,  fiaorite^  oaldte^  prehate 
staurolite. 

RoxBURY. — Dolomite,  talc,  serpentine,  asbestas,  quarts. 

Rutland. — Magnesite,  white  marble,  hematite,  serpentuae,  pipe  day. 

Salisbury. — Brown  iron  ore. 

Sharon.— Quarts  crystals,  cyanite. 

Shorehah.— iVri<«,  black  marble,  caldte. 

Shrewsbury. — Magnetite  and  chalcopyrite. 

Starksboro*. — ^Brown  iron  ore. 

STiRLiNa. — Chalcopyrite,  talc^  serpentine. 

Stogkbbidgb. — ^Mispickel,  magnetic  iron  ore. 

Strafford.— Magnetite  and  chalcopyrite  (has  been  worked),  nattTS  copper,  homblenda^  oop- 
peras. 

Thstford.— Blende,  galenite,  cyanite;  diryaolite  in  basalt,  pyrrhotlte^  feldspar,  roqfing  date, 
steatite,  garnet 

Townshend— u4cMfk7/tfe,  black  mica,  tale,  steatite  feldspar. 

Troy.— Jfa^ne/tfe,  talo^  serpentine,  picrosmine,  amiaBthna,  eteoHle,  one  mile  sontheaii  of  riDag* 
-*  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missiisoo,  chromic  iron,  nratite. 

"^itRSHiRB. — Pyrite,  chalcopyrite,  tourmaline,  mispidcel,  quarts. 
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WiBD8B0B0\— iMMfei  tonnnaline,  tremolUe^  hematiiQ. 

Wabbxn. — ActinoUte,  magnetite,  wad,  serpentine. 

Wate&burt. — Miapic^el,  chaloopyrite,  rutiie^  quarts  aerpentiiift. 

Watebyillb. — Steatite^  actinolite,  talc 

WsATHEBSFiBLD. — SteoUUe^  apecvkiT  thm«  pyn^  tremolite. 

Wblls'  Bivbb.— Graphite. 

Westfield. — Steatite^  chromic  iron,  serpentine. 

WssnoKBTER.— Zoisite  in  bouldera. 

WiNDHAJi. — Gkusy  aetinolitet  steatite,  garnet,  serpentine. 

WooDBUBY. — Masaiye  pjrite. 

Woodstock. — QuartM  erystaU,  garnet,  soisita. 


HASaAGHUSBTm 

Altobd. — Galenite,  pjrite. 

ATEOiw—Allamte,  flbroUte,  (f)  epidotei  babingConitot 

A  ijvuRS.—Maaonite, 

BABsaL—Ruaie  /  mica,  pyrite,  heryl,  feldepar,  fturmL 

Gbbat  Babbikqton.— TViemo/ite. 

Bedfobd.— OameL 

Belchkbtowk.— Allanite. 

BEBNAB06T0K.— Magnetite. 

Beveblt.— Golumbite,  green  feldspar,  cassiterlte. 

Blanvobd. — Serpentine,  anthopkyUite,  actinolite  t  ehromiU,  cjvdiXa,  rose  quarti  in  boulden. 

BoLTOK. — Scapotitel  pelalite,  sphene,  pyroxene,  ntUtalite,  diopside,  boUonite,  apatite,  magneail^ 
•homb  spar,  aUanite,  yttroceritef  cerium  ochre  ?  (on  the  scapolite),  splneL 

BoxBOBonaH. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

Bbightok. — Asbestus. 

Bbdoibld  (road  leading  to  Warren). — lolite,  adolaria,  molybdenite,  mica)  garnet 

Oabuslb. — Tourmaline,  garnet  I  scapolite,  actinolite. 

Chablbstowit. — Prehnite,  laumantite,  stilbite,  chabazite,  quarts  OTStala,  melandite. 

GHVLMsrovD.—ScapoUte  (chelmsfordite),  chondrodile,  blue  spinel,  a/msanthusl  rose  qnarte. 

Chbbteb. — Hornblaide,  scapolite,  zoisite,  spodumene,  indiooUte,  apatite,  magnetite,  chromite, 
stilbite,  heulandite,  analdte  and  chabazite:  at  the  Emeiy  Mine,  Ohester  factories. — Oortrndum, 
margarite,  diaspore,,  epidote,  oorundophilite,  chloritoid,  tourmaUne,  m/enaccanite  I  ratile,  biotite, 
indianite?  andesite?  cyanite. 

CBSBTEsamVD.—Blue,  green,  and  red  tourmaline,  tkanekmdite  (albiteX  lOhia  mioa,  smoky  gwsrtM, 
microlite,  spodumene,  cyanite,  apatite,  rose  beryl,  garnet,  quartz  crystals,  staurolitei,  oassiterite^  eolum' 
bite,  loiflite,  uranite,  brookite  (eomaniteX  scheelite,  anthophjllite,  bomite. 

CoinfAT.— Pyrolnsite,  fluorite,  soisite,  rutile/ 1  native  alum,  galenite. 

OuMMiKaTOii. — Bhodonite!  cummingtonite  (hornblende),  maioaalte^  garnet. 

Dedhak — ^Aflbestus,  galenite. 

Dbebtield. — Chabazite,  heulandite,  stilbite,  amethyst,  camelian,  chalcedony,  agate, 

Fetohbubo  (Pearl  Uill). — Beryl,  stavroHtet  garnets,  molybdenite. 

FozBOBOUGH. — Pyrite,  anthracite, 

Fbanklin. — ^Amethyst 

GoSHBar.^Jfefico.  aOnte,  spodumene  I  blue  and  green  tourmaline,  beryl,  aoisHe,  smoky  quaiti^  coliim- 
oite,  tin  ore,  galenite,  beryl  (goshenite),  pihlite  (cymatolite). 

Gbeehfield  (in  sandstone  quarry,  half  mile  east  of  village). — ^Allophane,  white  and  gremiah. 

Hattield. — Barite,  yellow  quartz  crystals,  galenite,  blende,  chaloopyrite. 

Hawlet. — Micaceous  iron,  massive  pyrite,  magnetite,  zoisite. 

Heath. — Pyrite,  zoisite. 

HuraDALB. — Brown  iron  ore,  apatite,  zoisite. 

Hubbabdston.— JfoMtve  pyrite, 

Lakoasteb. — Oyanife,  chiastoliiet  apatite,  staurolite,  pinite^  andaliuitai 

Lee. — TremolUe!  sphenel  (east  part). 

Lenox — Brown  hematite,  gibbsite  (?). 

Levebbtt. — Barite,  galenite,  blende^  chaloopyrite. 

ljKTDWSi,-^Zoisite,  nUHe. 

LrrTLsroK. — Spinel,  scapolite,  apatite. 

Lthkhbld. — Magnesite  on  serpentine. 

Mabtha*s  Ydtetabd.— Brown  iron  ore,  amber,  selenite,  radiated  pyrite^ 
.    Mbbdob.— Jfiea/  chlorite 
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MiDDUsniLD.— (?2a5«v  acHMlite^  rhomb  spar^  gteatite,  aerpentkis,  /eidtpair^  &maj  <|iiart%  tpaliti^ 
loisite,  nacrite,  chalcedony,  taiet  deweylite. 

IClLBUBT. —  Vermieuliie. 

Montagus^ — Specular  iron. 

Kkwburt. — SerpeiUinef  chiysotile,  epidoiej  mamive  gamBt,  iiiderita 

Newbubtport. — Serpentine,  nemalii,  uranite. 

Nbw  fiBAiKTRBE. —^/ocA  tourmoline, 

KoBwiCH. — Apatite/  black  iourmaUn^  herylf  apodumenet  ir^hyUne  (altered),  blende^  q[iivti 
erystala,  cassiterice. 

NoBTHFiBLD. — Ooiumhite^  flbrolite,  c^anite. 

Palmeb  (Three  BXyenj.-^Feldepar,  prehnite,  calo  spar. 

Pklham. — AabestttSj  serpentine,  quartz  cryatab^  beryl,  mo^fideniie,  green  homrtonet  epidote^  am^ 
kbyet 

Plaikfield. — Oummingtonitej  pyrotuaite^  rhodoniie* 

BiOHiiOND. — Broum  iron  are,  gibbaite/  aUophafie. 

RocKPOBT. — Danalitef  cryophyUiie,  annite^  cyrtolUe  (altered  nroon),  green  and  whiie  arthodaae, 

RowE — Epidote,  talc 

South  Rotalston— BeryZ/  /  (now  obtained  with  great  dittcnlty),  mhaf  I  fiUaparl  aUaaita 
Foar  miles  beyond  old  loc.,  on  farm  of  Solomon  HeywM>d,  mioal  ha-yl!  fiUdaparl  menaoeanito. 

RUSSEL. — Schiller  spar  (diallage?),  mtco^  serpentine,  beryl,  galenite^  <diiiloopyritei 

Saleil — ^In  a  boulder,  cancrinite,  sodalite,  elsolita 

SAUGua — Porphyry,  jasper. 

Sheffield. — Aabeatvaf  pyrite,  natire  alam,  pyroluaite. 

Shblbubnb. — Rutile. 

Shxttbsbubt  (east  of  Lockers  Pond). — Molyhdmite, 

SouTHAMPToir. — ffotonte,  oemiiite,  anglealte,  wvUfeivttey  flnorite^  baiifee^  «o|ip«r  and  iron  pfirfla^ 
blende,'  corneous  lead,  pyromorpbite,  atolzice,  ohryaocolhk 

Stbbuno. — Spodumen6f  cMaatifUie,  apaiOUe  trtm,  nUapiekd,  MMb,  gal«nlt6^  chaloopsrrita^  py*^ 

Stonehah. — Nqthrite. 

Stubbbidoe. — GraphitCy  garnet,  apatite,  bog  ore^ 

SwAiiPSOOT.— OrtAt^  feldspar. 

Tauntok  (one  mile  south). — Paracolumbite  (titanio  iron). 

Tubneb*s  Falls  (Conn.  RiTer).-^haloopyrite,  prehnite,  dilorite^  €hlorvphmU»,tipaMa  iron,  aiida* 
obite,  magnetic  iron  sand,  anthracite. 

Ttbikohaic. — Pyroxene,  aeapoliteu 

Uxbridob. — Galenite. 

WABWicK.^JUun«e  gamet,  radiaied  Ukuk  tomfnaUnef  fnagn0li^a^  beryl,  «pidote. 

Washington. — GraphUe. 

WEffTTiELD.-^SdiiUer  apar  (diallageX  aerpeHimet  akaiUe,  cjanito,  aeapoiite,  aotinolitaL 

WESrroKD.^AndahiaUe  I 

West  Hampton. — Galenite,  atrgmtMiity  pamdomofphKma  quoth. 

West  Spbinofield.— iVe^nife,  ankerite,  satin  spar,  oelestite,  bitamincMU  ooid. 

West  Stockbridge.— ^emotifa^  fibrous  pyroluaite^  qMithio  iron. 

Whatelt. —Aa(iv«  copper^  galenite. 

Willlamsbubg.— ZoirilB^  pseudomorphoiia  qnartii  apatite^  rose  and  smoky  qiMrti)  gslenits^  pyr»> 
lusite,  chaloopyrite. 

WiLUAMSTOWN.— Oy«t  quotrtt. 

WiNDSOB.— Z[>i9tfe,  actinolite,  rvJtXkl 

WoBomsB  ^Miapiekd,  idocraae,  pyroxene^  garnst^  aadantiiai^  bMhoUts^  spatUe  iron,  gal^ 
nite. 

WORTHTNOTON.— GV^in*^ 

ZOAB. — Bitter  spar,  taia 

RHODE  ISLANIX 

Bbisiol. — AmethyaU 
Obakstov.— Actinolite  in  tala 

OuMBKBLAVD.^-ifafi^aneM^  ^idote^  aOinoUte,  gani6t»  tttsnifbroos  frooi  magaatite^  lad 
ehalcopyrite. 

FOSTEB.— CV^^tf- 
/    Olouoesteb.— Jfii^n0<t<«  in  chlorite  slate. 
JOHNBON.—Tate,  brown  spar. 
NATia — See  Wabwiok. 
'^vwvom.^Serpeniine. 

-rBHOTrrjau^^Anthracite,  graphite^  asbestos,  pynia. 
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SuminBU).— Dofomtte,  oaleUe^  UiUr  tpar,  naeriUf  Mrpentine  (boweniteX  tremoUk^  aabattai 
quarts,  magnetic  iron  in  chlorite  slate,  tale  t  anatase. 
Wabwiok  (Katio  Tillage). — JUatomU,  garnet,  graphite. 
WiSTBRLT.— //fnenite. 


ooNNEononr. 

BiBUir.— Banter  datoGtev  Mendo,  quarts  cryitakL 

BOLTOK. — Staurolite,  chalcopyrita 

Bbadlstyills  (Litchfield).^Laumontite. 

BKBTOU—CJialeocUet  chalcopynie,  barite,  ImmUs,  talc^  aUophanef  pyromorphite^  edhikt  ma]* 
dhite,  galenite,  quarts. 

BBOOKmcLD.— Cralenito,  calamine,  hiende^  spodnmene,  pyrrbotite. 

Cakaan. — Tremolite  and  white  augite!  in  dolomite,  canaanite  (masslTe  pyroxene^ 

Chatham. — ^Mispickel,  smaltite,  cUoanthite  (chathamiteX  scottKlite,  niooolite,  hoTfl,  erythrite. 

Ohbshibb. — Barite,  chcUcociie,  bornUe  eryst,  maiachUe,  kaolin,  natrolite,  prehnite,  chabazitc^ 
datolite. 

Ghbsteb. — Sillimanitet  zircon,  epidote. 

OOBNWALL. — Graphite,  pyroxene,  aclinolite,  aphene,  soapolite. 

Daitbust. — l>anburitey  oligoclaae,  moonstone,  brown  tonrmalioe,  onhoolaM^  pjiozsaey  pai» 
thorite. 

Flrmivqtos.— Prehnite,  ehabaxite,  agate,  native  copper. 

Granbt.— -Oreen  malachite. 

GVBKNWIOH. — Black  tourmalino, 

Haddak. — Chryedberyl!  beryl  t  epidote  I  tourmaline/  feldspar,  yametl  ioiitet  oligpelam,  ehUh 
rophyllite  !  automolite,  rtiagnetite,  adfUarta,  apatite,  coltanbite  I  zircon  (calyptolite),  mtca,  pyrlte^ 
marcaaite,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  biamutite. 

Hadltme.— Chabazite  and  stilbito  in  gneiss,  with  epidote  and  garnet 

Habtfo&d. — Datolite  (Rocky  Hill  quarry). 

Kent. — Broum  iron  ore,  pyrolusite,  ochrey  iron  ore. 

LrroHFiSLD. — Cyanite  witii  corundum,  apatite,  and  andalusite,  mtffiaccanife  (waahingtoniteX  chal* 
oopyrite,  diaspOi'e,  BiaDnlifenme  pyrrhotke,  .maigarodite. 

Ltmb. — Garnet,  sunstone. 

Mebidek. — Datolite. 

MiDDUSFiBLD  FALLS. — Datolitc,  chlorite,  etc ,  in  amygdaloid. 

MiDDLETOWN. — Mica,  lepidolite  with  green  and  red  tourmaline,  albite,  feldspar,  eokmUritef  prtK- 
niu,  garnet  (sometimes  octahedral),  beryl,  topaz,  mnmite,  apatite^  pitehblende;  at  lead  mine, 
galenite,  chakopyrite,  blende,  quartz,  ealoitei  fluorite,  pyrite,  sometimes  capillary. 

MiLFOBD.— Sehlite,  pyroxene,  asbestus,  zoisite,  verd-antique  marble,  pyrite. 

New  Hayek. — Serpentine,  asbestus,  chromic  iron,  sahlite,  stQbite,  prehnite. 

NoBWiOH. — Sillimanite,  monazitel  zircon,  ioiite,  corundum,  feldspar. 

OzFOBD,  near  Humphreysyilla— Qyanite,  chalcopyrita. 

Plthouth. — Galenite,  hettlandite,  fluorite,  chlorophyUitef  garnet 

RoABiNO  Bbook  {Otm9idn).'>^J)aioliie  I  caldtO)  prehnite,  saponite. 

Rbadinq  (near  the  line  of  Danbury). — Pyroxene,  garnet. 

RoxBURY. — Spathic  iron,  blende,  pyrite!  !  galenite,  quarts,  cbaloopyrito. 

Salisbubt. — Brown  iron  ore,  ochrey  iron,  pyrolttsite,  triplite^  turgite. 

S\YBUOOK.—Jiolybdenife,  stilbite,  plumbago. 

SiusBWT.^ Copper  yance,  green  malachite. 

Southburt. — Rose  quartz,  laumontite,  prehnite,  oalc  spar,  heavy  spar. 

SouTHiNOTON. — Heavy  spar,  datolite,  aateriated  qqarta  crystals.    • 

Stajtobd. — Massive  pyritea,  alum,  oopperas. 

Stoninoton. — Stilbite  and  chabazite  on  gneiss. 

Thatohebsville  (near  Bridgeport^ — Stilbite  on  gneiss^  babbtngtonSte? 

Tollakd.— Staurolite,  massive  pyrites. 

Tr(ji£B(7ll  and  Mon'boe. — Chlorophane,  topaa,  hpryl,  diaspora,  pyrrhoUte^  P3vite^  sofaeelite^  wolfi 
ramite  (pseudomorph  of  scheelite),  rutile,  native  bismuth,  tungstic  acid,  spathio  iron,  mispiokel, 
argentiferous  galea ite,  blende,  scapolite,  Unurmaline,  garnet^  albite,  augite^  graphic  tellurium,  (J) man 
forodite, 

WAsmv&tas.—TripUte,  menaceanite!  (wasbingtonita  of  Shepard),  rbodochrosite^  natroUts^  mda 
hieite  (New  Preeton),  cyanita 

Watertowk.  near  the  Nangatuok  — White  sahlite,  monasit^ 

West  F.)&im3. — Asbestus. 


772  AMSBioAsr  LooALnnt. 

WiLLDfuma — Ibpcut  managUe^  ripidoUti, 
WiVGHBBTBR  and  Wilton.— ABbeBtoa,  garnet 

NEW  YORK. 

ALBANY  00.— Bkthlxhem. — Galdte,  stalactitei  stalagmite,  calcareona  alnter,  mowy  gypmn. 

CosYXAN*B  Landino. — Gjpeom,  epeom  salt,  quartz  cryatala  at  Crystal  Hill,  three  miles  aoath  d 
Albany. 

GuiLDSBLAND. — ^PetToleum,  anthradtei  and  calcite^  on  the  banks  of  the  Norman's  Kill,  two  mUai 
louth  of  Albany. 

Watbbylibt.— ^uorfe  crystabf  yellow  drusy  quarts. 

ALLEGHANY  CO.— CusA.— Caloareous  tufa,  petroleum,  SJ  miles  from  the  Tfllagsi 

CATTARAUGUS  CO.-^FBMEDOU.—POrolmm, 

OAYUGA  CO. — AuBUBN.— Celestite^  caldte,  fluor  spar,  epsomitSL 

Catuoa  Lake. — Sulphur. 

LuDLOWYiLLE. — ^Epsomite. 

Union  SPBisoa^^Seieniie,  gypsum.' 

Spjunqpobt.- At  Thompsou's  plaster  bedi^  sulpkutl  tdmUx 

Spbinoyillb. — ^Nitrogen  springs. 

CLINTON  CO.— Abnolo  Ibon  Uun.-^MagnetUe,  epidote^  molybdenite. 
ForoH  Obb  Bsjk-^OaicUef  green  and  purple  fluor. 

CHATAUQUB  CO.— Fbsdonia.- PeMettfiii  carbureUed  hydrogen, 
Laona. — Petroleum. 
Shbbidan. — ^Alum. 

COLUMBIA  CO. — Aubtxblitz.— iSari^y  manffoneee,  wnlfenite,  ohaloodte ;  LiTingstoa  lead  iiiIb% 
Yitreous  silver  ? 

Chatham.— Quarts,  pyrite  hi  cubio  ciystals  in  slate  (Hillsdale). 

Canaan. — Ctuilcocite,  chalcopyrite. 

Hudson.— Kpidote,  eeleniiel 

Nbw  Lebanon. — ^  itrogen  springs^  graphite^  anthracite ;  at  the  Ancram  lead  mine,  galenite,  barit^ 
blende^  um^enite  (rare),  chalcopyrite,  calcareous  tufa ;  near  the  city  of  Hudson,  epsom  salt,  browi 
spar,  wad, 

DUTCHESS  CO.— Aminia.— Dolomite,  UmonUe,  iurgite. 
Bbckman.— i>0^omae. 

Doybb. — ^Dolomite,  tremolite,  ga/met  (Foss  ore  bedX  staurolite,  KmonUe, 
FiSHKiLU— Dolomite ;  near  PedcYiUe,  talc,  asbeetus,  gra^akUe,  kamibknie,  aogite^  cwrtaeW^ 
hydrous  anlhophyllite,  Umoniie, 
NoBTH  East. — Chaloocite,  chalcopyrite^  galenite^  blende. 
Pawuno. — Dolomite. 

Rhinbbbuk.— (Jalcite,  green  feldspar,  epidote,  tourmaline. 
Union  Valb. — At  the  Clove  mine,  gibbaite,  hmonite, 

ESSEX  CO. — Albzandbia. — ^Kirb/s  graphite  mine^  graphUe,  pyrcaune^  eeapolite,  sphene. 

Cbown  Point. — Apatite  (eupyrchroite  of  BrMnons)^  brown  tourmaUnel  in  the  apatite,  chlorite^ 
quartz  crystals,  pink  and  blue  .calcite,  pyrite ;  a  short  distance  south  of  J.  C.  Hammond^s  houses 
garnet,  ecapoUte^  chalcopyrite,  anentutrine  fddepair^  zircon,  magnetic  hx>n  (Peru),  epidote^  mica. 

Kbbnb. — Scapolite. 

LBWI& — Tabular  spar,  colophoniie^  garnet,  kibradarite,  homNende^  actinolite;  ten  miles  south  of 
the  village  of  Keeseville,  mispickel. 

Long  Ponp.— Apatite,  garnet,  pyroxene^  idocrase,  oooootUet!  ecapoUte^  magnetite^  Ihia  ealcUe, 

MoIntybb. — Labradoriky  garnet,  magnetite, 
'  MOBiAB,  at  siandford  Ore  Bed. — Magnetite^  apatite,  allanite/  lanthanite^  actinolite,  and  feld* 
spar;  at  Fisher  Ore  Bed,  magnetie  ironf  feldspar,  quartz;  at  Hall  Ore  Bed,  or  '*New  Ore  Bed,* 
magnetite^  gircone;  on  Mill  brook,  caleitef  pyroxene^  hornblende,  albite;  hi  the  town  of  Mortal^ 
magnetite,  biack  mica. 
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NiwoOMB. — Labrado/rikt^  feldspar,  magnetio  iron,  hyperethene. 

PottT  Hbnbt.  Brown  tourmaline,  mica,  roae  quarto,  serpentine,  green  and  hJack  pyroiume,  horn 
blende^  oryai,  pyrite,  graphite^  tabular  spar,  pjrrbotine,  adifdaria;  phiogopiie/  at  Oheever  Ore  Bed 
with  magnetite  aud  serpentine. 

RoGB£*8  Rook. — Oraphite,  talnUar  epar^  garnet^  oolophoniU,  fddspar^  adnlaria,  j^yitxcMM^  aphen^ 
ooocolite. 

SoHROOK. — Cakiie,  pyroxene,  chondrodite, 

TicONDBBOOA. — Chraphite  I  pyroocene,  Mhlitef  aphene^  black  tourmaline,  caooxene  7  (Mt.  Deflanoe)^ 

Wbstpobt. — ^Labradorite,  prehnite,  magnetite. 

WiLUBOBO*. — Tabular  spar^  colophoniie,  garnet,  green  oocodUU,  hornblende. 

ERIE  CO.— Bluoott*s  Mills.— (7aZoxre(»tf  tufoB. 

FRANKLIN  GO. — Chatbaugat. — Nitrogen  apringa,  calcareous  tafiML 
Malonb. — Maseive  pyritCf  magnetic  iron  oreu 

GENESEE  CO. — Add  springs  containing  sulphuric  acid. 

GREENE  00.---OATSK1LL.— Cyci<& 
Diamond  Hill.— Quartz  ciyatala. 

HERKIMER  CO.— Faibfield.— ^iMwIb  crystals,  fetid  barita 

LiTiLB  Falia — Quartz  crystals/  barite,  caldte,  anthracite,  pearl  aptf,  smoky  jMflrii}  mm  mlb 
■outh  of  Little  Falla,  calcite,  brown  spar,  feldspar. 
MiDBLBViLLE. — Quortz  crystols  I  calcite,  browo  and  pearl  spar,  anthracite. 
Kbwpobt. — Quartz  crystals. 

Sausbubt.— ^tiorte  crystals  /  blende,  galenite^  iron  and  copper  pyriteb 
Btabk.— Fibrous  celestite,  gypsum. 

HAMILTON  CO.— LONa  Lake.— Blue  calcita 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Alexandbia. — On  the  S^E.  bank  of  Muacolonge  Lake,  fluorite,  phlogopitSt  chalcopyrite;  on  High 
Island,  in  the  Sl  Lawrence  River,  feldspar,  tourmaline,  hornblende,  orthoclase,  celestite. 

Antweup. — Stirling  iron  mine,  Secular  iron,  chakodiie^  spathic  iron,  miUerite,  red  hematite,  crys- 
tallized quartz,  yeUow  aragonite,  niccoliferous  iron  pyrites,  quartz  crystals,  pyrite;  at  Oxbow,  cofcifa/ 
porous  coralloidal  heavy  spar;  near  Y roomau's  lake,  calcite/  idoctuae,p/Uogopite/  pyroxene^  sphene, 
fluorite,  pyrite,  chalcopyriio;  also/e^cbpor,  bog-iron  ore,  scapolite  (farm  of  David  Eg^eson),  serpens 
tine,  tourmaline  (yellow,  rare). 

Bbownstille. — Celestite  in  slender  crystals,  calcite  (four  miles  from  Watertown). 

Natubal  Bbidoe. — Feldspar,  gieseckiie/  steaUtef  pseudomorphous  after  pyroxene. 

New  CONNEOTicuT.-^<^Aene,  Itrown  pidogopiite, 

Omab. — Beryl,  feldspar,  spedtlar  iron. 

Philadelphia. — cHamets  oo  Indian  river,  in  the  village. 

Pamblla. — Agaric  mineral,  calc  tufa. 

PiLLAB  Point. — Massive  heavy  spar  (exhausted). 

Thbbesa. — Fluor,  calcite,  specuUr  iron  ore,  hornblende,  quartz  cr\fjtals,  serpentine  ^associated 
with  the  specular  iron),  celestite,  strontianite ;  the  Muscolonge  Lake  locality  of  fiuor  is  exhausted. 

Watebtown. — TremolUe,  agaric  mineral,  calc  tufa,  celestite. 

WiLNA.— One  mile  north  of  Natural  Bridge,  calcite, 

LEWIS  CO. — ^DiAHA  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  an4 
within  two  miles  of  Natural  Bridge).— iSoipoUfo/  iaimlar  spar,  green  coccolite,  feldspar,  kemotUe^ 
pyroasene/  spJiene/  /  mica,  quarto  crystals,  drusy  quartz,  ciyst.  pyrite,  pyrrhotite,  blue  caldte,  ser* 
pentine,  rensselaeriie,  zircon,  graphite,  chlorite,  specular  iron,  bog-iron  ore,  iron  sand,  apatite, 

GBBie. — Magnetite,  pyrite. 

Lowtuxb. — Oaldte,  fluorite,  pyrite,  galenite,  blende,  calc  tufa. 

Mabtinbbuboh. — Wad,  galenite,  etc.,  but  mine  not  now  opened,  calcite, 

Watson,  Bbbmek.— Bog-iron  ore. 

MONROE  CO.— Roobbstbb.— Aor/  spar,  calc  spar,  snowy  gypsam,  fluor,  odettite,  galooilt, 
blende,  barite,  homstone. 
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IIONTGOMEBY  CO.— CAVAJOHABn.-^Aiithracite. 

PALATiNik—^HarlB  erpaiaiij  drusy  qiuutz*  anthnioMe,  faoniflton«,  agates  garnet 
.  BoOT,^P68id  B|MC,  (kmty  nuariit  blende,  buat/e,  soUactke^fitakgrnitet  gatonitc^  PP^ 

NSW  TOBX  OOe'-'OoRLXAB's  HooK.--Apatite.  bfown  and  yellow  feldBpar,  q>heii6 
K1NG8BBIDO& — TremoUte,  pyroxene,  mica,  iourmaUne,  pyritesy  ratile,  dolomite. 
Harlem. — Epidote,  apopbjllite,  stilbite,  tourmaline,  ytvianite,  lameOar  feldspar,  miciL 
'Kbit  Tobk. — Serpsntinef  amianffua^  actinolite,  pyroxene^  hjdrouB  antboplijilite^  gajnel. 
he,  molybdenite,  graphite^  chlorite^  jasper,  necronitef  feldspar. 

NIAGABA  CO.—LEMjgTOV.—Bpeomiie. 

LocKPOBT. — OdeetUe,  cakiie,  eelenik^  anhydrite^  JluorUe,  dolomite,  Umds, 

NUOABA  Fall& — OaldUf  fluorite,  blende^  doiamite. 

ONEIDA  CO.— BooNYiLLB.— Cofetfe,  toMar  epar,  eoccoHia, 

Clinton. — Blgndet  leniicukur  argiUaceoua  iron  ore;  in  rodn  of  the  GlinUm  Oroap^  ■trootiaiiit^ 
delestite,  the  former  covering  the  latter. 

ONONDAGA  CO.— Camillcs.— Ssfeitife  exudi  fibnma  gyptmL 

Cold  Sprinq. — ^Axiuite. 

MANUua — Gypeum  and  fluor. 

Btbaoubk — SerpenHinet  oelestite^  aelenite,  barite. 

ORANGE  CO.— Cornwall.— .Ztr«m«  ekond/rodStB^  honMmde^  epinei,  nmmkfo  ftUbpar,  flbrmm 
tpidote^  hudsonite,  menaeoanite^  eerpenUne,  ooooolite. 

Dker  Park. — OryeL  pyriU^  galenite. 

Monrob. — Mica  I  ephenel  ffomet,  odephooite,  flpMM^  ehamdrodUe,  aBmnUe,  bneboiaita^  brown 
■par,  apindt  hornblende,  tal(^  menaccanite^  pyrrJiotite^  pyrite,  ohrooiio  iioo,  gn^^hUe,  lastolyti^ 
moronolite. 

At  W1LK8  and  O'Nbil  Mine  in  Monroe. — Aragonite^  magneUtet  dimagnetile  (peead.?),  Jflnkinrite, 
ot^fitf,  serpentine,  micti. 

At  Two  Ponds  in  Monroe. — Pyroxene/  chandrodUef  horrMendet  acapoUtel  sfreon^  ephene,  i^Mtite. 

At  Gbernwood  Furnaob  in  Monroe. — Chandroditet  pyroxene  I  mica,  horMende^  «ptnd^  eoapo* 
Uk,  hiotUei  menaocanite. 

At  FoBEBT  or  Dban. — JPyroxene^  epinel^  ziroon,  scapolite,  hornblende. 

Town  of  Wabwiok,  Wabwiok  Village. — Spinel/  zircon^  eerpenUnef  brown  epar,  pyroxene/ 
hoffibiendet  pseudomorphoua  steatite^  feldapar/  (Rock  Hill),  menaocanite,  cUntoniief  tourmaline  (R. 
RX  nc/ife,  ephene,  molybdenite,  mispickel,  marcasite,  pyrite,  yellow  iron  sinter,  quarts,  Jasper,  mic% 
ooooolite. 

AiUTT. — Spinel  f  gametf  ecapoliie,  ItanMende,  idooraae,  qndote  t  dintoniief  magnetite^  ftmrmolw^ 
warwickite,  apatite,  chondrodde.  toict  pyroxene  I  rutile,  menaocanite,  wiroim,  eofwudmn^  feldapar, 
^>hene,  calo  spar,  terpentine,  schiller  spar(?),  silvery  mica. 

Edbnyilli. — Apakto,  dumdrodUel  hatr-broum  hornblende  t  tremolite^  epind,  towrmaline,  warwid^ 
Ue,  pyroxene,  ephene,  mica,  fddapar,  mupic&d^  orpiment,  rtiiile,  menaocanite,  soorodite^  copper 
pyrites. 

West  Point.— ^eldipar,  miea,  scapolite,  ephene,  hornblende,  allanita 

PUTNAM  CO.— Oabiibl  (Brawn's  quanyV^Anthophyltite^  achiUer  apar  (tX  orplment,  misiHokei, 
epidote. 

Cold  Spbing. — Chabazite,  mica,  spbene,  epidote. 

FATTBaaov.^'WhitopyrooDenel  oak  epair,  aebeetiu,  tromoliUe,  dolomite^  maBsive  pyrite. 

Phillipstown.— rremoltfe,  amiaanihue,  serpentine,  ephem,  diopeide,  green  eooeoUiB,  homblMidflh 
teapolitef  stilbite,  mica,  laumontite,  gurhofite,  oalc  spar,  magnetic  iron,  ehromite. 

Phillips  Ore  Bed. — Hyalite,  actinolite,  maaeive  pyrite. 

BENSSELAEB  CO.— Hoosic— Nitrogen  springs. 
Lansinoburgh. — Epaomite,  quarh  eryeiaia,  pyrite, 
Tr^  r.—Quarte  cryakda,  pyrite,  aelenite. 

BICHMOND  CO.— Bossyillb.- Lignite,  oryat  pyrite. 

■  QgAB^ytDiB.— *Ajfe<a<M,  mnianthmi,  anigooite,  dolomite,  ymrh^ftte,  bniehe,  seipentine^  tale, 
aesite. 
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aOOKLAKD  CO.— Caldwell.— Oiicite 

Geasst  Point. — SerpoDtine,  actiaolite. 

KAYKESTEL^w.—Hamblendey  barite. 

Ladbntowk. — ^ZirooD,  malachite,  cuprite. 

PiBRMONT. — Datolite,  atUbite,  apophyllite,  stellite,  prehnite,  thomoonite,  calcite^  ohabaziteu 

8tokt  Point. — Cerolite,  lamellar  hornblende,  aabeslua. 

ST.  LAWRENCE  CO.— Canton. — MoMwe  pyrites  cakUe,  brown  tourmaline,  jpAefM^  aerpenHnti 
^c,  rensattiuritei  pyroxene,  specular  iron,  chaloopyrite. 

DxKALB.'-'Hombknde^  barite,  fluarik^  k-emolik,  tourmdUne^  blende,  graphite,  pyroxene^  quartt 
(spongyX  serpentine. 

Edwabbb. — Brown  aiid  Hkjery  mica  I  acapolite^  apatite^  ^tkirte  cry«ta29,  actinolite,  tremolite, 
specular  iron,  serpentine,  magnetite. 

Fine. — Black  mica^  hornblende. 

FowLEB. — BaritCj  quarto  crifstalat  gpceular  iron^  blende,  galenite^  tremolite^  chalcedony,  bog  ore, 
satin  spar  (aasoc.  with  serpentine]^  iron  and  copper  pyrites,  actinolite,  renaselaerite  (near  &>mer' 
Tille). 

QouYBENEUB. — CoHcUel  serpenHnet  hombhnde!  scapoHtet  crthodase,  iourmaUne/  idocrase  (oue 
mile  south  of  G.)^. pyroxene,  apatite,  reneselaerite,  serpentine,  epJienej  fluorite,  barite  (farm  of  Judge 
I>odg6),  black  micoj  phlogopite,  tremolite!  asbestua,  02?ectfftir  «r(m,  graphite,  idocrase;  (nearSomer- 
▼ille  in  serpentine)  epind,  houghite,  scapolite,  phiogopite^  (dolomite ;  three-quarters  of  a  mile  west 
of  Somerville,  chandrodite^  spinel;  two  miles  north  of  Somerville,  c^patiUf  pyri^,  Irown  tour' 
nuMnelJ 

Hammond. — Apatite  I  aircon/  (fiirm  of  Mr.  Hardy),  orfhocUue  (loxolase),  pa/rgasite^  barite,  pyrite^ 
purple  fluorite,  dolomite. 

Hebmon. — QuartB  crystalat  tpeaUar  iron,  epaUUe  tron,  pArgasite^  pyroxene,  serpentine^  tourma- 
line, bog-iron  ore. 

Magomb. — Blende^  mica^  gakniie  (on  laud  of  James  AyerilX  sphene. 

Mineral  Point,  Morristown.— Fluorite,  blende^  gfiXwile,  p?klpgopite  (Pope's  MIUsX  t^nte. 

OoDBNSBUBG.— Labradorite. 

Pttoaibn. — Satin  spar,  associated  with  serpentina 

PoTBDAM. — HomblifideJ-'^hi  miles  from  Potsdam  on  road  to  Pierrepont, /sUspor,  taurmaUne, 
black  mica^  hornblende. 

RossiE  (Iron  Mines). — Barite^  specular  iron,  ooralloidal  aragonite  in  mines  near  Somerrille^ 
limonite,  quartz  (sometimes  stalactitio  at  Parish  iron  mineX  pyrite,  pearl  apar. 

BossiE  Lead  Mine. — OcUcitet  gaknitel  pyrite,  celestitef  chalcopyrite,  epathic  iron  f  oeruasite,  an- 
glesite,  octahedral  fluor,  Hack  phiogopite. 

Elsewhere  in  Rossis. — (kM/ei  buite,  quartz  crystals,  chondrodite  (near  Yellow  Lak»)f  fddapar  i 
pargaritel  apatite^  pyroxene^  hornblende,  sphene^  sircon,  mica,  fluorite,  serpentine,  automoUte^ 
pearl  spar,  graphite. 

BussBL.— Po^l^aM^  igpeaUar  tron,  quarto  (dodeaX  caldte^  serpentine^  rensseUerite,  magaetite. 

SABATOGA  CO.— «fiBBNnBLD.-^09hryM6ery</  gameti  towmaUnai  nUca,  fMp<K'  apatil% 
graphite^  aragonite  (in  iron  mines). 

SCHOHARIE  CO.--Ball*b  Gays,  and  others.— Cbdcute,  stalaotitefc 

Ca&lisle.— ^'6rou«  au^hate  of  baryta,  cryst  and  fib.  carbonate  qflkm, 

Middlebuby. — Anthracite^  oalcitew 

Shabon. — Calcareous  tufa. 

Sghohaeie. — Fibrous  celestite,  strowtiaiMiel  crysLpyrOtn! 

SENECA  CO.— CAN0GA.—i»#^9S»  49rAi^ 

SULLIVAN  Ca— Wubtzbobo'.— ai20ni«9i,  Umdt^pyrik,  thakopyrito, 

TOMPKINS  GO.— Ithaoa.— Calcareous  tufk. 

ULSTER  CO.— Ellenvillb.— fl^o^oftO^,  blende,  ohakopyrUel  fuart^ 
Mabblbtown.— Pyrite. 

WARREN  CO.— Caldwell.— JfiiMtv«/dU9ar. 
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Chester. — Pyrite,  tourmalioe,  nitile,  chaloopyrite. 
Diamond  Isle  (Lake  George). — Oakitej  qwuiz  crystaiB, 
Glenn's  Falls. — Ehomb  spar. 
JomfBBXSBQ,— Fkborite !  zircon!  I  ffraphiUf  serpentina pyrik, 

WASHINGTON  CO.— Fort  Ann.— GVxipAite,  serpeDtine. 
Granville.— ZomeOarijyroaseM^  maaaive  feldspar,  epidote. 

WAYNE  CO.— WoLOOTT.— Barite. 

WESTCHESTER  CO.— Antbont*s  Nose.— 4pai^p7rite,cafeab/  inTory  laige  tabaltfcrjitalf 
g^uped,  and  sometimes  incrusted  with  dnuy  quartz. 

Davenport's  Neck. — Serpentine,  garnet,  spbene. 

Eastobestsr.— Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings — TVemoUte,  white  pyroxe/ne» 

New  Rochelle. — Serpentine^  brucite,  quartz,  mtco,  tremolite,  garnet,  magneuta. 

Peeeskill. — Mica,  feldspar,  hornblende,  stilbite,  sphene. 

Rte. — Serpentine^  cfUorite^  black  tourmaiine^  tremolite. 

SiNGSiNG. — Pyroxene^  tremoUte^  pyrite^  beryl,  azurite,  green  malachite^  white  lead  ore,  pyromor 
phite,  anglesite,  vauquelinite,  galenile,  native  silver,  chalcopyrite. 

West  Farms. — Apatite,  tremolite.  garnet,  stilbite,  heulandite,  chabazite,  epidote,  sphena 

YoKKEBA-^TremoUtef  apatite,  calcite,  analcite,  pyrite,  tourmaline. 

YoRXTOWN. — SilUmanUef  numazite,  magnetite. 
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Andoybb*  Iron  Kins  (Sussex  Co.).— Willemite,  brown  garnet 

Allbntown  (Monmouth  Co.).*— Fivumi^  dufrenxte. 

Belville. — Copper  mioes. 

Berqen. — OaJlcilte  t  cUMite  I  pecMite  (called  stellite)  I  analdief  eqaophyUUe  t  pretmue^  spncne,  mU^ 
5ifa^  natroUte^  heulandite,  laumontite,  chabaasUe^  pyrite,  pseudomorphoua  steatite  imitative  of  apo 
phyllite. 

Brunswick. — Copper  mines:  naJtive  copper^  malachiie^  mounUUn  UaJlher, 

Brtah. — Cliondrodite.  apind^  at  Roseville,  epidote, 

Cantwell^s  Bridge  (Newcastle  Co.)*  three  miles  west— Vivianite. 

Danville  (Jemmy  Jump  Ridge). —  Graphite^  cbondrodite,  augite,  mica. 

Flemington. — Copper  mines. 

Frankfort. — Serpentine, 

Frankun  ahd  Sterling.— i^'n^^/  garnet  I  rhodonite/  wUlemite/  Jranklinite/  red  sine  ere 
Jh/sluitel  hornblende^  tremolite^  chondrodite^  whiie  scapoUte^  black  tourmaiine,  epidote,  pink  oaioitSf 
fMcOf  actinolite,  augite.  sahlite,  coccolite,  asbestus,  jeffersonite  (augite),  calamine,  graphite,  fluoritet 
beryl,  galenite,  serpeniine,  honey-colored  sphene,  quartz,  chalcedony,  amethyst,  zireon,  molybdenite, 
vivianite,  tephroite^  rhodochrosite^  aragonite.    Also  algerite  in  gran,  limestone. 

Frankun  and  Warwick  Mt& — ^/rite. 

Greenbrook. — Copper  mines. 

Griogstowx. — Copper  mines. 

Hamburgb — One  mile  notth,  spinel/  tourmaHne,  ph/ogopUt,  horMende^  Umonite^  specular  iron. 

HoBOKEN. — Serpentine  (marraollte)^  brucite^  nemalite  (or  fibrous  brucite),  aragonite,  dolomite. 

HuRDSTOWN. — Apatite,  magnetic  pyrites,  magnetite. 

Imleytown. — ^Vivianite 

Lock  WOO  D.—G^opM^  chondrodite,  toZc,  augite^  quarb^  green  spinel 

Kontville  (Morris  Co.). — Serpentine,  chrysotde, 

MuLLiCA  Hill  (Gloucester  Co.). —  Vivianite  lining  belemnites  and  other  fonUs. 

Newton. — Spinel^  blue,  pink,  and  white  corundum,  mioOf  idoorase,  honMende,  JourmaKne^  > 
Mtie,  rut  lie,  pyrite,  talc,  calcite,  barite,  pseudomorp/utus  steatite, 

pATEBBOTSf.—Datoliie, 


PENNSYLVANIA. 
'0. — Mobgantowx. — At  Joneses  mines,  one  mile  east  of  Morgantown,  grsen  malathik, 
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chi^ysocollOt  magnetite,  pyrite,  cbaloopyrite^  aragonite,  talo;  two  roilea  N.B.  fh>m  Jones'^  mine 
Ifraphiie,  sphene;  at  Steele's  mine,  one  mile  N.W.  from  St  Mary^Sy  Chester  Co.,  magmtUe,  mica' 
aeous  iron,  cocoolite,  brown  garnet. 

B.KABVXQ.—Smoky  quartz  crystals,  zircon,  stilbite,  iron  ore ;  at  Eckbardt's  Furnace,  dUanite  witb 
mroon, 

BUCKS  CO. — BuGEiKOHAH  Township. — Crystallized  quartz. 

Southampton. — Near  the  village  of  FeustervUle,  in'  the  quarry  of  Geo.  Van  Arsdale,  grcgphik, 
pyroxene,  sahlite,  coocolite,  apJime,  green  mica,  calcite,  woUaatonitey  glassy  feldspar  aometimei 
opalescent  phlogopite,  blue  quartz,  garnet,  molybdenite,  zircon,  pyrite,  moroxite. 

CARBON  CO.— dUMMiT  Hill,  in  coal  mines.— ZooZtntte. 

CH£ST£R  CO. — Bibmikgham  Township.— Amethyst,  Amo/^^uar^  serpentine;  in  Ab^mlHuv 
lington*8  lime  quarry,  calcite. 

East  Bradford. — ^Near  Bufflngton^s  bridge  on  the  Brandywine,  green,  blue,  and  gray  cyanita. 
the  gray  cyauite  is  found  loose  in  the  soil  in  crystals ;  on  the  farms  of  Dr.  Elwyn,  Mra  Foulke,  Wm. 
Qibbons,  and  SamL  Eutnkin,  amethysL  At  Strode's  mill,  asbesius,  magnetite,  anthophyllite,  oligo- 
dasa,  drusy  quartz,  coUyrite  t  od  Osborne's  Hill,  wad,  manganesian  garnet  (massive),  sphene,  schorl; 
at  Caleb  Cope's  lime  quarry,  fetid  dolomite,  necronite,  garnets,  blue  cyanite,  yeUow  actinoHte  in  talc; 
near  the  Black  Horse  Inn,  indurated  talc,  rutile;  on  Amor  Davis'  farm,  orthitel  massive,  from  a 
grain  to  lumps  of  one  pound  weight;  near  the  paper-mill  on  the  Brandywine,  zircon,  associated 
with  titaniferous  iron  in  blue  quartz. 

WssT  BRADFORD.—Near  the  village  of  Marsbalton,  green  cyanite,  rutile,  scapolite,  pyrite,  stauro 
lite ;  at  the  Chester  County  Poor-house  limestone  quarry,  chesterlite  !  in  crystals  implanted  on  dolo- 
mite, rutile  t  in  brilliant  acicular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedrons, 
Boisite,  damowrita  t  in  radiated  groups  of  crystals  on  dolomite,  quartz  cryetala. 

Charlestown. — Pyromorph^  cerussite,  galenite,  quartz. 

South  Coventry. — In  Chrismau's  limestone  quarry,  near  Coventry  village^  augite,  sphene^ 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 

East  Fallowitbld. — Soapstone. 

East  Goshbn.— ^rpeutine,  asbeatua. 

West  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  jasper,  chalcedony,  drusy  quartz,  chlorite,  marmolite,  indurated  talc,  magnesite  in  radiated 
crystals  oii  serpentine,  hematite,  asbestue ;  near  R.  Taylor's  mill,  chromite  iu  octahedral  crystals, 
deweylite,  radial  magnesite.  aragcmite,  staurolite,  garnet,  asbestus,  epidote ;  zoisite  on  hornblende 
at  West  Chester  water- workn  (not  accessible  at  present). 

New  Garden. — At  Nivin's  limostone  quarry,  brown  tourmaUne,  necronite,  scapolite^  apatite,  brown 
and  green  mica,  rutile,  aragonH^,  fibroUte,  kaoUnite, 

E^nnett. — Actinolite,  brown  tourmaline,  brown  mica,  epidote,  tremolite,  scapolite,  aragonite ;  on 
Wm.  Cloud's  farm,  sunstone/  I  spheoa  At  Pearce's  old  mill,  zoisite,  epidote,  sunstone;  sunstone 
occurs  in  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  tlirough  this 
township  from  N.E.  to  S.W. 

Lower  Oxford. — Garnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidul) ;  in  Wm.  Jackson's  limestone  quarry, 
ysUow  tourmaUne,  tremoliie;  at  Pusey's  quarry,  rutile,  tremoUte. 

Bast  Marlborougel— On  the  farm  of  Baily  A  Brothers^  one  mile  south  of  Unionville,  bright 
yellow  and  nearly  white  tourmaUne,  ehesterUte,  albite;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  in  white  quartz;  zircon  in  small  perfect  crystals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  S.W.  of  Unionville. 

West  Marlborough.— Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gar- 
nets ;  near  Doe  Run  village,  hemaiiU,  scapolite,  tremoUte ;  in  R.  Rally's  limestone  quarry,  two  and 
a  half  miles  S.  W.  of  Unionville,  fibrous  tremoUte,  cyaiUte,  scapolite. 

Newlin.— On  the  serpentine  barrens,  one  and  a  half  miles  N.E.  of  Unionville,  corundum  I  mas- 
sive and  crystallized,  also  in  crystals  in  aXbite,  often  in  loose  crystals  covered  with  a  thin  coating 
of  steuute,  talc^  picr^lite,  brudie,  green  tourmaline,  with  flat  pyramidal  terminations  in  albite, 
wnicnite  (rare),  euph\  'Mte^  mica  in  hexagonal  crystals, /ekbpor,  beryl!  in  hexagonal  crystals,  one  of 
which  weighs  61  lbs.,  chromic  iron,  drusy  quartz,  green  quarts,  actinolite,  emeryUte,  chlorotoid,  dial- 
lage,  oUgodase ;  on  Johnson  Patterson's  farm,  massive  corundum,  titaniferous  iron,  clinochlore,  eme* 
ryUte,  sometimes  colored  green  by  chrome,  albite,  orthoekue,  halloysite,  margarite,  garnets,  beryl; 
on  J.  Lesley's  farm,  corun^m,  crystallized  and  iu  massive  lumps,  one  of  which  weighed  6200  lbs., 
diasporel  I  emerylite/  euphyUite  cryataiUzed!  green  tourmaline^  transparent  crystals  in  the  euphyUite, 
orthodase ;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crystals ;  one  mile  E.  of  Unionville 
hematite;  iu  Edwards's  old  Umestone  quarry,  purple  fluor,  rutile. 
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Basp  NoirnxQajLUj-rSand  chromtf  atbestuB^  chromic  iron  in  ootahedral  crystals. 
•   West  lif OTTiNOHAH.-^Ai  Scout's  chrome  mine,  chromic  iron,  foUaitd  ialc^  marmolite, 
chalcedony,  rhodochrome ;  at  the  miigDesia  quany,  deweyUte,  marmoUte,  magnfieite,  leelita,  serpentiDf 
sand  chroDie. 

East  Pikeland. — ^Iron  ore. 

West  Pikeland. — In  the  iron  mines  near  Chester  Springs^  gihboite,  zirnonj  hydro-hematite,  homtk 
iite  (Btalactitical  and  in  geodes). 

Penn. — Gameta,  agalmatolite. 

PBNNSBimY. — On  Jolin  Craig's  farm,  brown  garnets,  mica ;  on  J.  Dilworth's  farm,  near  Fainrllle^ 
muscovitel  in  hexagonal  prisms  from  one  quarter  to  seven  incites  in  diameter;  in  the  village  of ' 
Fairville,  sunsUme;  near  Brinton*s  ford  on  the  Brandy  wine,  dumdrodiie,  spJiene,  diopside,  augit^^ 
cocoolite;  at  MendenhaH's  old  limestone  quarry,  fetid  quartz,  sunstone. 

PocoPSON.— On  the  farms  of  John  Entrikin  a»d  Jofl«  B.  Dariingtou,  ame/Ay^l 

Sadsburt. — BuHle  1 1  splendid  geniculated  crystals  are  found  loose  in  the  soil  for  seven  roiki 
along  the  valley,  and  particularly  near  the  village  of  Parkesburg,  where  they  sometimes  occur  weigh- 
ing one  pound,  doubly  geniculated  and  of  a  deep  rod  color;  near  Sadsbuiy  village,  ameSiyit, 
tourmaline,  epidot<*,  milk  quartz. 

Schuylkill. — ^In  the  railroad  tunnel  at  PfiODnzviLLE,  dolomite  I  sometimes  coated  with  pyrite, 
quartz  crystals,  yellow  blende,  brookite,  caldte  in  hexagonal  crystals  enclosiog  pyrite;  at  tho 
Wheatley,  Brookdale,  and  Chester  County  leau  hines,  one  and  a  half  miles  S.  of  Phoeoixville, 
pyromarphite  I  cerussite!  gaknite,  anglesUel  !  quartz  crystals,  chaloopyrite,  barite,  fluorite  (vvhiieX 
stolzite,  uml/enite/  calamine,  vanadinite,  blende/  mimetenel  native  copper,  malachite,  azuritCr  Umo- 
nite,  calcite,  sulphur,  pyrite,  indigo  copper,  black  oxide  of  copper,  phosphochalcite,  gersdorffite. 

Thornbury.— On  Jos.  H.  Brinton's  farm,  muscovite  containing  acicular  crystals  of  toumiaUue, 
rutile,  titaniferous  iron. 

Tredyffrin.— P^'fe  in  cubic  crystals  loose  in  the  soil, 

tJwcHLAN. — Massive  bkie  quarti,  graphite, 

Warren.— ife^am'te,  feldspar. 

WiLLiSTOWN. — Magnetite,  cAromife,  actiuolite,  asbestus. 

West-Town.— On  the  serpentine  rocks  8  miles  Sw  of  West  Chester,  cUnochhrel  J^erisite  !  mica, 
asbestus,  actinolite,  magnesite,  talc,  titaniferous  iron. 

East  Whiteland. — Pyrite,  in  very  perfect  cubic  crystals,  is  found  on  nearly  every  farm  in  this 
township,  quartz  crystals  found  loose  in  the  soil. 

West  Whiteland. — At  Gen.  Trimble's  iron  mine,  stalactitical  Tumatite  I  toavellite  !  !  in  radiated 
stalactites. 

Warwick. — At  the  Elizabeth  mine,  and  Keim's  old  iron  mine  adjoining,  one  mile  N.  of  Knauer- 
town,  apUyme  garnet  I  in  brilliant  dodecahedrons,  ftosferri,  pyroxene,  micaceous  iron,  pyrite  in  bright 
octahedral  crystals  in  calcite,  chalcopyrite  massive  and  in  single  tetrahedral  crystals,  magnetite, 
fascicular  hoimblende  !  bomite,  malachite,  broum  gamely  calcite,  byssolite  I  serpentine ;  near  the  vil- 
lage of  St  Mary's,  magnetite  in  dodecahedral  crystals,  melanitis,  garnet,  actinolite  in  small  radiaf^ 
Ufxlules;  at  t^e  Hopewell  irou  mine,  one  mile  N.W.  of  St.  Mary's,  magneUte  in  octahedral 
crystals. 

COLUMBIA  00. — At  Webb's  mine^  yellow  blende  in  calcite ;  near  Bloomsburg,  cryst.  raagne' 
tite. 

DAUPHIN  CO.— Near  HAiofsiacowv.— Green  garnets,  ciyst  smoky  qwariz,  feldspar. 

DELAWARE  CO.— Aston  Towvsbw,— Amethyst,  eorvndum,  emerylite,  staurolite.  fbrotUe, 
black  tourmaline,  pearl  mica,  sunstone,  asbestus,  anthophyllite^  steatite;  near  Tyson'a  mill,  gameti 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrope  garnet, 

BiRiczNGHAH.— ^'2wv/t^  kaolin  (abundan^)^  orystala  of  ratila^  aanethyst;  at  Bullock's  old  quany, 
airoou,  IrudhoUite,  nacriie,  yellow  crystallized  quartz,  feldspar. 
Blub  Hill. — Green  quartz  crystals. 

Chester. — Ameihytit,  black  tourmaUM,  beryl,  crystals  of  feldspar,  garnet^  cryst.  pyrite,  motyb- 
denite,  molybdic  ochre,  chalcopyritei  kaolin. 

Chiohester.— Near  Trainer's  miUndam,  beryl,  tourmaline,  ciystals  of  feldapar,  kaolin ;  on  Wm. 
Eyre's  &rm,  tourmaline. 

CONOORD. — Crystals  of  mica,  crystals  of  feldspar,  kaolin  abundant,  drusy  qv^srto  of  a  blue  and 
green  color,  meerschaum,  stellated  tremol^  some  of  the  rays  Si  in.  diameter,  arithophyUite,  fibrolite 
acicular  crystals  of  rtt^  pyrop«»  in  quartz,  ametl^ysti  actinolite,  mangaaesian  garnet^  ^^fV^;  >> 
creek,  pyrope  garnet 

y.— Bitttf  and  gray  eyanite,  garnet,  staurolite,  zoisite,  quarto,  beryl,  chic  rite,  mica,  lioiomte 
hqnt. — Amethyst,  oxide  of  mant^inese,  crystals  of  feldapar;  one  mile  east  of  JSdgemoni 
Hie  in  quartz. 
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'  GsmrHl  Gnam;,*^Cfarmi  (ao-oaUed  pyrope). 

MABPiA-^lbormo^M^  andaiunte^  MDethysfe,  mBHnoUk^  amUwphyUite,  tak^  raduUed  adinolUe  k  ode, 
;.  jromite^  •druty  quariM,  beryl,  oryit.  pyrite,  tikmie  iron  in  quarts^  oblorifee. 

MiDDLSTOWK. — Amethystf  beryl,  blick  mica,  mica  wiih  reiiculated  magnetite  between  the  plateflg 
manganenan  garnets  I  large  trapezohedral  crystals,  BDiiie  S  in.  in  diameter,  indarated  talc^  hexagonal 
crystals  otniik^  crystdU  o/micOj  green  quartz!  anthophyllite,  radiated  tourmaline,  staurolite,  titanic 
iron,  fibrolite,  serpentine;  at  Lenui,  chlorite^  green  and  bronze vennicidiie I  gre«n feldspar \  at  Min- 
eral Hill,  line  crystals  oi  corundum,  one  of  which  weighs  If  lbs.,  actinoUte  in  great  variety,  bronzite,' 
green  feldspar,  moonstone,  sunstone^  graphic  granite,  magneeite,  octahedral  erystils  ofchroinite  in  great 
quantity,  beryl,  chalcedony,  asbeatus,  fibrous  Jiamblende,  nitile,  staurolite. 

NEWT0WK.---6erpentine,  hematite. 

Uppeb  FBoyroKSO^^^AntftophyiMe,  tremoUief  radiated  asbesiuSf  radialed  acHnoUte,  tourmaline, 
berylf  green  feldspar^  amethyst  (one  found  on  Morgan  Hunter's  fiirm  weighing  o?er  7  lbs.),  andalusite 
(one  terminated  crystal  found  on  the  farm  of  Ja&  Worrali  weighs  7^  lbs.);  at  Blue  Uill,  very  fine 
crystals  cfbkie  quartz  in  chlorite,  amiantltus  in  serpentine. 

LowKB  Pbotidencb. — Amethyeif  green  mica,  garnet,  lai^  ciystals  of  feldspar/  (some  over  100 
lbs.  in  weight). 

Badnob. —  Garnet,  marmolite,  deweylite,  cfaromite,  asbesttts^  magneaito,  tak^  blue  quarts,  picro- 
lite,  limonite,  magnetita 

Springfield. — Andalusite,  towrmaUne,  beryl,  titenio  irao,  garnet;  on  Fell^  Laurel  Hill,  beryl, 
garnet;  near  Beattie^s  mill,  staurolite^  apatite;  near  Lewis's  paper-miU,  tourmaline,  mica. 

Thobnbuby. — Amethyst 

• 

HUNTINGDON  CO.— Nbab  Fbahkstowh.— In  the  bed  of  a  stream  and  on  the  side  of  a  hill, 
Hbrous  celestite  (abundant),  quarti  orystais, 

LANCASTER  CO.— Drumobb  Towkbhip.— Quartz  crystals. 

Fulton. — ^At  Wood's  chrome  mine,  near  the  village  of  Texas,  brucUetl  zaratite  (emerald 
nickel),  penmfe/  ripidcditet  kammereritel  InUtimorite,  Sirtmiic  iron,  wiiUBmsit/e,  chrysolite  I  marmo- 
lite, picrolite,  hydromagneaite,  dokjmits,  magnesite,  aragonite,  calcite,  serpentine,  hematite,  menaooa- 
nite,  gfn^hite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagnesite,  brvcite  (lancasterite),  picro* 
UtSi  magnesite,  wiUiamsiie,  chromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite ;  on  M. 
Boioe*s  fium,  one  mile  N*  W.  of  the  village,  pyrite,  in  cubes  and  various  modifications,  anthqphyllite : 
near  Rock  Springs,  chalcedony,  camelian,  moss  agate,  green  touarTnaUne  in  talc,  titanic  iron,  octaJiedral 
magnetite  in  chlorite;  at  Reynold's  old  mine,  calotte,  tak,  picrolite,  chromite. 

Oaf  Minb& — Chaloopyhte,  pyrrhoUte  (nicooliferous),  millerite  in  botryoidal  radiatiooa,  vivianite ' 
(rare),  actinoliie,  pyroxene  crystals,  siderite, 

Fequsa  Vallby.— Bight  miles  south  of  Inncaster,  argentiferous  galenite  (said  to  contain  250  to 
300  oz.  of  silver  to  the  ton  ?X  vauqueUnite  at  Pequea  mine ;  four  miles  N.W«  of  Lancaster,  on  the 
X«ancaster  and  Harrisburg  Railroad,  calamine,  galenite,  blende ;  pyrite  in  cubic  ciystals  is  found  in 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zino  mines^  oUcmamm^  blende,  tennant* 
ite?  smithaoMte  (pseud,  of  dolomite)^  aiurichakite, 

LEBANON  CO. — Cornwall. — Magnetite,  pyrite  (oobaltifbroafl),  ehaloopyrite,  noHve  copper, 
OMurits,  matachite,  ehrysocoUa,  cuprite,  alkpham,  broditmtiie^  nrpentine,  quartz  pseudomorphs;  gale- 
nite  (with  octahedral  cleavage),  fluorite. 

LEHIGH  CO. — ^FBiEDBNsyiLLB. — At  the  zinc  mines^  calamine,  STnithsonite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane^  zinciferous  oUiy ;  near  AUentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  on  Sl  Mountain,  aUanite,  with  zitoon  and  altered  sphene  in  syenite, 
magnetite,  black  spmel,  tourmaline. 

MONROE  CO. — In  Chebbt  Vallxt. — Oalcite,  chalcedony,  quarts;  in  Poconao  Valley,  near 
Judge  Mervine's,  oryst.  quartz. 

« 

MONTGOMERY  CO. — Conshohocken. — Fibrous  tourmaline,  titanic  iron,  aventunne  quartj^ 
phvllite ;  in  the  quarry  of  Gteo.  Bullock,  caJeite  in  hexagonal  prisms,  aragonite. 

LoWSR  PBOViDaKax.'— At  the  BBrkiotnen  lead  and  copper  mines,  near  the  village  of  Shannonville, 
azurite,  blende,  galenite,  pyromorphite,  oerussite,  wulfenite,  anglesite,  barite,  calamine^  ehaloopyrite^ 
malachite,  chiysocoUa,  broum  spar, 

WHrrs  Mabsh. — At  D.  0.  Hitner's  iron  mine,  five  and  a  half  miles  fh)m  Spring  Mills,  limonite 
in  geodes  and  stalactites,  gCthite,  pyrolusite,  wad,  lepidoorocite ;  at  Edge  Hill  Street,  North  Penn- 
sylvania Railroad,  titanks  von ;  one  mile  8.  W.  of  flitner^s  iron  mine,  Unumite,  velvety,  stalactitic,  and 
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fibrous,  fibres  three  inches  long,  gbthite,  pyrolusite,  vehret  manganese^  wad;  near  Ifarble  Hall,  a 
Uitner*s  marblo  quany,  white  marble,  gmnular  barite,  resembling  marble ;  at  Spring  Mills,  limo*. 
ite;  at  Flat  Rock  Tunnel,  opposite  ManaTunk,  sUQntef  ?ieuiandHe,  chabaaite^  beryl,  feldspar,  mica. 

t 

NORTHUMBERLAND  CO.— Opposite  SauvsOBOYB.-— Calamine. 

NORTHAMPTON  CO.— Near  Kaston.— Ztmm/  (exhausted),  nephrite,  coccolite,  tremolitc 
pyroxene,  sablite,  limonite,  magnetite,  purple  calcite. 

PHILADELPHIA  CO.— Frankford.— On  the  Philadelphia,   Trenton  and  Connecting  Rail 
road,  basinite;  at  the  quarries  on  Frankford  Creek,  siilbite,  molybdenite,  hornblende;  on  the  Con> 
necting  Railroad,  wad,  earthy  cobalt. 

Faibiioukt  Water  Work& — In  the  quarries  opposite  Fairmount,  lime  uranitet  copper  uramk^ 
crystals  of  feldspar^  beryl,  pseudomorphs  after  beryl,  tourmaline,  albite,  wad,  menaocanite. 

QOROAS*  and  Crease's  iLine. — Tourmaline,  cyanite,  staurolite^  hornstone. 

Hbstoktillb. — Alunogen,  iron  alum. 

Heft's  Mill. — Alunogen,  tourmaline,  cyanite,  titanic  iron. 

Manayukk. — At  the  soapstone  quarries  above  Manayunk,  talc^  eteaiitef  chlorite,  Tcrmiculite, 
atUkophyUite.  staurolite,  dolomite,  apatite,  asbestus,  brown  spar,  epsomite. 

Magaros's  Paper-mill — Staurolite,  titanic  iron,  hyalite,  tqpakte,  green  mica,  iron  garnets  'n 
great  abundance. 

MoKivney's  Quarry,  on  Rittenhouse  Lana — ^Feldspar,  tgnUUe,  ttUbiiei  natrolite,  heuUmdiie,  ep- 
dote,  hornblende,  erubescite,  malachite. 

SCHUTLKILL  CO.— Tajcaqua,  near  Potibtills,  in  ooal  naDM,^Kaolm»ie, 


DELAWARE. 

NEWCASTLE  CO.— Brakdywinb  8priko& — Buchokitey  flbroUte  abundant,  sahlite,  pyroxene ; 
Brandywine  Hundred,  rouscovite,  enclosing  reticulated  magnetite. 

Dixon's  Feldspar  Quarries,  six  miles  N.W.  of  Wilmington  (these  quarries  have  beeu  worked 
for  the  manufacture  of  porcelain). — Adulana^  cUbUef  oUgodaae,  heryl^  opaitUt^  Hnnamon-ekme  !  !  (both 
granular  like  that  from  Ceylon,  and  crystallized,  rare),  magnesite,  serpentine^  aabeatus,  black  tour- 
maUne  /  (rareX  indieoUte  1  (rare),  sphene  in  pyroxene,  cyanite. 

Dupont's  Powder  Milia — '•  Hyperethene." 

Eastburn's  Limestone  Quarries,  near  the  Pennsylvania  line.— AwiMlifa^  Irmmte, 

Quarryyille.— Oamet,  spodumene,  flbrolite,  sillimanite. 

Near  Newark,  on  the  railroad. — Sphssrosiderite  on  drusy  quartz,  Jasper  (ferniginoua opalX  cryak 
spathic  iron  in  the  cavities  of  cellular  quartz. 

Way's  Quarry,  two  miles  south  of  Centreville. — Fkldspar  in  fine  deavage  masses  QjpatiJ^  mkt^ 
ieweyUle,  groMdar  quartiL 

WnjcDroTON. — In  Christiana  quarriea  metaOoiddldiaUage. 

Keknett  Turhpikb,  near  CentroTille.— Qyanite  and  garnet 

HARFORD  CO.— CeroUte. 

KENT  CO.— Near  MiDDLsrowir,  in  Wm.  Polk*s  marl  pits.—  V^vitmlki 
On  Chesapsakx  and  Dblawari  Canal. — Retinasphalt,  pyritei  amber 

SUSSEX  CO.— Near  Cafb  Hbnlopbn.— Yivianite. 


ICABYLAND. 

Baltdiobe  (Jones's  Falls,  If  miles  ftt>m  B.X— Chabazite  (baydenite),  heolaodito  (be>umoBtH» 
LevyX  pyrite,  lenticular  carbonate  of  iron,  mieeL,  stiibite. 
Sixteen  milee  from  Baltimore,  on  the  Gunpowder.— (TrqiAita, 
Twenty-three  miles  from  B.,  on  the  Gunpowder. — Jhle* 
Twenty-flve  milee  from  B.,  on  the  Gunpowder. — MagnctUe,  ephene^  pycnite^ 
Thirty  miles  from  B.,  m  Montgomery  Co.,  on  farm  of  ^  Eliot. — Gold  in  qoaitiu 


AMEBICAK  LOCALITIES.  78) 

Uglit  to  twenty  miles  north  of  B.,  in  limestone. — TremoUk^  augU^  pyritet  brown  and  yellow 
lourmaline. 

Fifteen  miles  north  of  B.— -SSb^bJue  chalcedony  in  granular  limestone. 

Eighteen  miles  north  of  B.,  at  Scott's  mills. — Magnetite,  cyanite. 

Bajib  Hills.— >C7AromtYe,  asbeatus,  tremolUe^  talc,  hornblende,  serpentine,  chalcedony,  meerschaam 
baltimorite,  ehalcopyritet  mugnetite. 

Cape  Sable,  near  Magothy  R. — ^Amber,  pyrite,  alum  slate. 

Carroll  Co.— Near  Sykesville,  Liberty  Mines,  gold,  magnetite,  pyrite  (ociahedrona)^  ehalcopyrite, 
liunaBite  (carrollite) ;  at  Patapaoo  Mines,  near  Finksburg,  bomite,  malachite,  siegenite,  linncnte,  rem' 
ingtonite,  magnetite,  chakopyrite ;  at  Mineral  Hill  mine,  bomite,  ohalcopyrite,  ore  of  nickel  (see 
above),  gold,  magnetite. 

Cecil  Co.,  north  part — Okromite  in  serpentine. 

CooPTOWK,  Harford  Co.— Olive-colored  tourmaline,  diaUoffe,  talc  of  green,  blue,  and  rose  colony 
Ugniform  oshestM,  chromite,  serpentine. 

Deer  Creek. — Magnetite !  in  chlorite  slate. 

Frederick  Co. — Old  Liberty  mine,  near  Liberty  To^rn,  black  copper,  malachite,  chaloocite,  spe* 
cular  iron ;  at  Dollyhyde  mine,  bomite,  ohalcopyrite,  pyrite,  argentiferous  galenite  in  dolomite. 

MONTOOUERY  Co. — Oxyd  of  manganese, 

Somerset  and  Worcester  Cos.,  north  pAvt.^'Bog-iron  ore,  vivianite* 

St.  Mart's  River. — Qypswnl  in  clay. 

VIRGINIA  AliH)  DISTRICT  OF  COLUMBIA. 

Albemarle  Co..  a  little  west  of  the  Oreen  Mta. — Steatite,  graphite,  galena. 

Amherst  Co.,  along  the  west  base  of  Buffalo  ridge. — Copper  ores,  eta 

Augusta  Co. — At  Weyer's  (or  Weir's)  cave,  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
niles  northwest  of  Richmond,  calcite,  stalactites. 

Buckingham  Co. — Gold  at  Qarnett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  calcite,  garnet; 
at  Eldridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
Maysville,  gold,  auriferous  pyrite,  clialoopyrite,  tennantite,  barite ;  cyanite,  tounmline,  actiTioUt^ 

Chesterfield  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  coke. 

Culpepper  Co  ,  on  Rapidan  river. — Gold,  pyrite. 

Franklin'  Co.— Grayish  steatite. 

Fauquier  Co.,  Barnet's  mills. — Asbestus ;  gold  mines,  barite,  calcite. 

Fluvanna  Co. — Gold  at  Stockton's  mine ;  also  totradymito  at  **  Tellurium  mine." 

Phenix  Copper  m\Be&.—  Chalcopyrite,  etc. 

Georgetown,  D.  C. — Ruiile. 

Goochland  Co. — Gold  mines  (Moss  and  Busby's). 

Harper's  Ferry,  on  both  sides  of  the  Potomac. — ^Thuringite  (owenito)  with  quarts. 

Jefferson  Co.,  at  Shepherdstown.— Fluor. 

Kenawha  Co. — At  Eenawha,  petroleum,  brine  springs,  cannel  coaL 

Loudon  Co. — Tabular  quartz,  prase,  pyrite,  talc,  chlorUe,  soapstone,  asbestos,  ehromite,  acHnoHte^ 
quartz  crystals ;  micaceotu  iron,  bomite,  malachito,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — Walton  gold  mine,  gold,  pyrito,  ohalcopyrite,  argentiferous  galenite,  slderite,  blende, 
anglesito ;  boulangerite,  blende  (at  I'inder's  mine). 

Nelson  Co. — Galenito,  ohalcopyrite,  malachite. 

I  Orange  Co. — Western  part,  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grove  and  Vauduae 
gold  mines,  worked  by  the  ** Freehold*'  and  *' Liberty  **  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington. — ^Barito. 

Shenandoah  Co^  near  Woodstock. — Fluorito. 

Mt.  Alto,  Blue  Ridge.— Argillaceous  iron  ore. 

Spotsylvania  Co.,  two  miles  northeast  of  ChancellorvQle.— CVantfe;  gold  mines  at  the  Junction 
of  the  lUppahannock  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whileh.ill  mine, 
affording  also  totradymito. 

Stafford  Co.,  eight  or  ton  miles  firom  Falmouth. ^Micaceous  iron,  gold,  totradymito,  silver, 
galenite,  vivianito. 

Washington  Co.,  eighteen  miles  fh>m  Abingdon.— ii^cft  salt  with  gypsum, 

Wtthb  Co.  (Austin's  mines). — Oerussite,  minium,  plumbic  ochre,  blende,  calamine,  galenik. 
.  On  the  Potomac,  twenty -five  miles  north  of  Washington  dty. — Native  aulphur  in  fray  oompael 
Umeetone. 

NORTH  CAROLINA. 
Amn  Co.^Malachite,  ohalcopyrite. 
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Bttkcoicbe  Co. — Cornndnm  (from  a  boulder),  margaritet  ooraDdophQite,  ^omd;  chromltei,  btrita 
fluorite^  ruiile,  iron  ores,  oxyd  of  manganese,  zircon, 

BuBKB  Co. — Gold,  monazite,  zircon,  beryl,  corundum^  garnet^  spbene,  gfx^)h^  iron  ores. 

Cabarbus  Co. — Phenix  Mine,  gold,  barite,  chakop^friie,  aurireroos  pjrrite,  quartz  peeudomorph 
after  barite,  teCradymite ;  Pioneer  mines,  gold,  liroonite,  pyrolusite,  bamhardtite,  wolfram,  seheeUte^ 
tungstate  of  copper,  tungstite,  diamond,  chrysooolla,  chaloocite,  molybdenite,  cAofeqpyrtie,  pffrite , 
White  mine,  needle  ore,  chaloopyrite,  barite;  Long  and  Muse's  mine,  ai^ntiferous  galenite,  pyiite, 
chaloopyrite,  limonite;  Boger  mine,  tetradymite;  Fink  mine,  yaluable  copper  ores;  Mk  Makina^ 
tetrahedrite,  magnetite,  talc,  blende,  pyrites,  proustite,  galenite;  Bangle  mine^  scheelite. 

Caldwell  Co. — Chromite. 

Chatham  Co. — Mineral  coal,  pyrite. 

Cherokee  Co. — Iron  ores,  gold,  galenite,  corundum,  mtile. 

DArnxsoy  Co. — ^King's,  now  Washington  mine,  native  silyer,  oeniSBite»  anglerite^  aobeelite^  pyro> 
morphite,  galenite,  blende,  malachite,  black  copper,  toaveUite,  garnet,  stilbite;  five  miles  from 
Washington  mine,  on  Faust's  farm,  gold,  tetradymite^  oxyd  of  bismuth  and  tellnriura,  chaloopyrite. 
limonite,  spathic  iron,  epidote ;  near  Squire  Ward's,  gold  in  crystals,  deotrum. 

FRANiCLnr  Co. — At  Partis  mine,  diamonds. 

Gaston  Co. — Iron  ores,  corundum,  margarite;  near  Crowder's  Mountain  (m  what  was  fonnerly 
Lincoln  Co.),  lazuUtey  q/anite^  garnet^  graphite;  also  twenty  miles  northeast,  near  south  end  of 
Clubb's  Mtn.,  lazulite,  cyanite,  talc,  rutile,  topaz,  pyrophyttite, 

Guilford  Co. — McCulloch  copper  and  gold  mine,  twelve  miles  ftt>m  Greensboro*,  gold^  pyi  He, 
chaloopyrite  (worked  for  copper),  quartt,  spathic  iron*  The  North  Carolina  Copper  Co.  are  working  the 
copper  ore  at  the  old  Fentress  mine ;  at  Deep  River,  compact  pyrophyUite  (worked  for  slate*peDcils)i 

Henderson  Co. — Ztrcout  sphene  (xanthitane). 

Jackson  Co. — Alunogen  f  at  Smoky  Mt. ;  at  Webster,  Berpenttne,  chromite,  genthite^  durytdUtef 
talc. 

Lincoln  Co. — Diamond ;  at  Bandleman's,  amethyetl  rose  quarts. 

Macon  Co.— Chromite. 

McDowell  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  white,  mrtons^  garnet, 
beryl,  sphene,  xenotime,  rutile,  elastic  sandstone,  iron  ores,  p^Tomelane. 

Mecklenburg  Co. — Near  Charlotte  (Rhea  and  Cathay  mines)  and  elsewhere,  ehdhopyrito^  gold; 
chalcotrichite  at  McGinn's  mine;  bambardtite  near  Charlotte;  pynophyllite  in  Cotton  Stone  Moun- 
tain, diamond ;  Flowe  mine,  scheelite,  wolframite ;  Todd's  Brandi,  monaziU, 

Montgomery  Co. — Steele's  mine,  ripidolite,  albite. 

Moore  Co. — Carbonton,  compact  pyropbyllite. 

Rowan  Co.— Gold  Hill  mines,  thirty-eight  miles  northeast  of  Charlotte,  and  foarieeo  from  Sa!i» 
bury,  gold,  auriferous  pyrite ;  ten  miles  from  Salisbury,  /ddspar  in  crystals,  bimmdhme, 

Rutherford  Co.— ^9^  graphite^  bismuthic  gold,  diamond,  eudase,  peeHdomorphotu  gyarit,  dial- 
cedony,  corundum  in  small  crystal^  tpidote,  pyrope,  brookite,  riroon,  monazite^  ratherfordite^ 
samarekite,  quartz  crystaU,  itacolumite;  on  the  road  to  Cooper's  Gap,  cyanite. 

Stokes  and  Surrey  Cos. — Iron  ores,  graphite. 

Union  Co. — Lemmond  gold  mine,  eighteen  miles  flrom  Concord  (at  Stewart's  and  Moored  mtt»\ 
gold,  quartz,  blende,  argentiferous  galenite  (containing  29*4  ok.  of  gold  and  86*6  ou  of  silver  to  the 
ton,  Qenth),  pyrite,  some  chaloopyrite. 

Tanoey  CO. — Iron  ores,  amianthus,  eharomUe, 

SOUTH  CAROLINA. 

Abbsvillb  Dibt. — Oakland  Grove,  gM  (Dom  mine),  galenite^  pyromorphile^  amethyat^  ganMli 

Anderson  Dist. — At  Pendleton,  acUnoiUe^  galenite^  kaolin,  itfmrmaimt, 

Charleston.— iSSefeatfe. 

Chbowee  Valley. — Galenite,  tourmaline,  gold. 

Chesterfield  Dist.— Gold  (Brewer's  micte),  talc,  chlorite,  pyrophyUite^  FT^^^  native  Insaqth^ 
sarbonate  of  bismuth,  red  and  yellow  oehie,  whetstone,  enargita. 

Darlington. — Kaolin. 

Edgefield  Dist. — Psilomelane. 

Grebntillb  Dist. — Galenite,  phosphate  of  lead,  kaolin*  chaloadopy  in  bobrnooe^  beiyl,  plnni- 
bagH  .epidote^  IramkUine. 

Kershaw  Dist.— i^tiMei 

Lancaster  Dist.— Gold  (Hale*s  mine),  talc,  chlorite^  cyanite,  elastio  landflloiM^  P/iite;  gold  aks 
at  BUckman*s  mine,  Massey's  mine,  EzeU's  mineu 

Newberry  Dist. — Leadhillite  (?>. 

Pickens  Dist.— ^Id,  manganese  ores,  kaoUn. 

Richland  Dist  -Chiastolite,  novaculite. 
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Spartanburg  Dist. — Magndiie,  chalcedony,  hemtOUe ;  at  the  Oowpem,  Umonite^  ^itqiMe^  lin^ 
■tone,  copperas;  Morgan  mine,  leadhillite,  pyromorphite,  oeranite. 
Sumter  Dist. — Agate. 

Union  Dist. — Fairforeat  gold  minea,  pyrite,  chalcopyrite. 
TORX  Dist. — ^Limestonea,  whetatonet,  witherite,  barite. 

»  GEORGIA* 

Burks  and  Scrivbn  Ooa— Hyalite. 

Ohbroreb  Co.-»At  Canton  Mine,  chalcopyrite,  galenite,  daoatbalite^  plnmbogumnute,  hitch- 
coclcitc,  miapickel^  lantbanite,  harriaite^  carUonite,  pyromorpbite,  automolitOi  sinc^  ataurolite,  cyftnite; 
at  Bh  1-Ground,  apodumene. 

Clark  Co.,  near  Clarkaville.— Gold,  xenoUmef  zircon,  mtile^  qyanite^  Bpecular  iron,  garnet, 
quartz. 

Dadb  Co. — Halloyaite,  near  Riamg  Fawn. 

Fannin  Co. — SiauroUte^  chalcopyrite. 

Habbbsham  Go. — Ooldj  iron  and  copper  pyritea,  gaimUe^  hornblende^  gMtie!^  qoarti^  kaolinite^ 
soapatone,  chlorite,  nUile^  iron  orea,  tourmaline^  ataurollte^  zircon. 

Hall  Co. — Gold,  quartz,  kaolin,  diamond. 

Hancock  Go. — ^Agate,  chalcedony. 

Heard  Co. — Molybdite,  quartz. 

Lincoln  Co. — LaanUUell  ruiiUH  hematite,  i^aaiie,  menaooanitef  pj/r9fhyUit^  gold,  ita^du- 
mite  rock. 

Lumpkin  Go. — At  Field'a  gold  mine  near  Dahlonega,  gold,  tetadyndU,  pyirhotitei  dilorile^  bm- 
naocanites  allanite,  apatite. 

Rabun  Co. — Gold,  chaieopyrUe, 

Wasbinoion  Co.,  near  SaundersTille. — WavtBite,  fitre  opd, 

ALABAMA. 

Bibb  Co.,  OentreTille. — Iren  ore»,  marble^  ftoHfe,  coal,  cobalt 

Tuscaloosa  Co. — Goalt  galeiifte,  pyrite,  Tiyianite,  limonite,  oaldte^  dolomite^  oymtta^  tlMtili^ 
quartz  cryetala,  manganeae  ores. 
Bbnton  Co. — Antimonial  lead  ore  (boukingeritef). 

FLORIDA. 

Nbar  Tampa  Bat.— Limestone,  solpfaur  sprlnga,  chaleedony,  oameliaii,  agate^  aQioilled  ihalla 
aodoorala. 

KENTUOKT, 

Anderson  Co.— Galenite,  barite. 

Clinton  Co! — Geodea  of  quartz. 

CRTrTENDBN  Co.— Galenite,  flaorite,  oalcite. 

Cumberland  Co. — At  Mammoth  Ctive,  ffypmmroaeUeal  caldte^  italactitefl,  nitn^  efMondto 

Fatette  Co.— Six  mU^  N.E.  of  Lexington,  galenite,  barite,  witherite,  blender 

LiYiNOSTONE  COn  near  the  line  of  Union  Co. — Galenite,  chalcopyrite. 

Mercer  Co. — At  McAfee,  fluorite,  pyriU,  caldte^  barite^  celeatite. 

Owen  Co. — Galenite,  barite. 

TEN}!TBSSB8. 

Brown's  Cbbbk. — Galenite,  blende^  barite,  oeleetitei. 
Carter's  Co.,  foot  of  Roan  Mt. — SahUtOj  magnetite. 

Claibobnb  Co.— >C7a&mitMe,  galenite^  amithaonite,  dilorite,  steatite,  magnetita 
Cocke  Co.,  near  Brush  Creek.^)aooxene?  kraurite,  iron  sinter,  atUpnoaiderite,  brown  bematits^ 
Datidson  C\>.<— Selenite,  with  granular  and  anowy^^sprnwn,  or  alabaster,  oryttallized  aad  com- 
pact anhydrite,  fluorite  in  cryatala?  ealcite  in  crystals.    Near  Nashville,  blue  eekstite  (crystallizedi 
fibrous.  And  radiatedX  with  barite  in  limestone.    Haysboro',  galenite,  blende,  with  barite  as  ths 
gangue  of  the  ore. 
DiOKSON  Co. — Manganite. 


784  AHEBIOAK  LOOALTTIES. 

Jefferson  Oo,-^Oalatnine,  galenite,  fetid  barite. 

Kkoz  Co.— Magnesian  limettoiie,  native  iron,  variegated  marbles  f 

Maubt  Co.~WRvellite  in  limestone. 

MoRQAK  Co. — Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Ducktown  mines,  soatheast  corner  of  State. — Black,  copper/  chalcopyrite^  Pjnii, 
natiire  copper,  bornite,  rutile,  zoieitt,  galenite,  harrieittj  alisonite,  blende,  pyrooDcnie^  tremolUe,  md' 
phatea  of  copper  and  iron  in  stalactites,  allophane,  rabtite,  chalcocite  (ducktownite),  chalootrkkiita^ 
asurite,  malachite,  pyrrhotite,  limonite. 

ROAK  Co.,  eastern  declivity  of  Cumberland  Mts. — ^Wayellite  in  limestona 

Setixb  Co.,  in  caverns. — Bpaom  salt,  soda  alam,  saltpetre,  nitrate  of  lime,  breccia  marUe. 

Smith  Co. — ^Fluorite. 

SxoKT  Mt.,  on  dedivitj. — ^Homblende,  garnet,  staurolite. 

Whitb  Co«— iTOre. 

OHIO. 

Bainbridgb  (Copperas  Mt,  a  few  miles  east  of  B.). — Calcite,  barite,  pyrite,  copperas,  alum. 

OAsnELD.—'Qypewn  / 

DuoK  Creek,  Monroe  Co. — Petroleum. 

Lake  Erie.— Strontian  Island,  ceUaiUet  Put-in  Bay  Island,  eeleatitef  mdphurf  calcite. 

LiYERPodL.— Petroleum. 

Marietta. — Argillaceous  iron  ore;  iron  ore  abundant  alto  in  Scioto  and  Lawrence  Ooi. 

Ottawa  Co.— Gypsum. 

Polandl —  Qypmim  / 

MICmGAK. 

Brest  (Monroe  Co.).— Cbfcife,  amethystine  quartz^  apatite,  oeleetite. 

Orakd  Rapids. — Selenite^  fib.  and  granular  gypsum,  calcite^  doiomite^  anhydrite. 

Lake  Superior  Mining  Region. — The  four  principal  regions  are  Keweenaw  Point,  Isle  Royale^ 
the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are  along  two  ranges  of  eleva* 
tion,  one  known  as  the  Greenstone  Range,  and  the  other  as  the  Southern  or  Bohemian  Range 
(Whitney).  The  copper,  occurs  in  the  trap  or  amygdaloid,  and  in  the  associated  conglomerate. 
Native  copper!  native  silver!  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidote, 
prehnitCf  lawnoniite,  datolite,  heulandite,  orthoclase,  anaicite,  chabazite,  compact  datolite,  chrysc^ 
colla,  mesotype  (Copper  Falls  mine),  leonhardite  (ib.),  analdte  {\h,\  apophyllite  (at  Cliff  mine),  woi' 
laskmite  (ib.),  c€Uc  spar!  quartz  (in  crystals  at  Minnesota  mine),  compact  datolite,  orthodaae  (Superior 
mine),  saponite^  black  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  (dirysooolla ;  on  Cbo* 
colaie  River,  galenite  and  sulphid  of  copper;  chalcopyrite  and  native  copper  at  Preaq*  lale;  at 
Albion  mine,  domeykiU;  at  I'rince  Vein,  barite,  caicite,  amethyst;  at  Michipicoten  Ids.,  copper 
nickel,  stilbiie,  analcito ;  at  Albany  and  Boston  mine,  Portage  Lake,  prehnite,  anatcite,  orihodase, 
cuprite;  at  Sheldon  location,  domeykite,  whiineyite,  algodonite;  Isle  Royale  mine,  Portage  Lakc^ 
compact  dntolite ;  Quincy  mine,  calcite,  compact  datolite. 

Marquette. — Manganite,  galenite;  twelve  miles  west  at  Jackson  Mt,  and  other  mines^  hematiki 
ttriumtfe,  gdthite  !  magnetite,  jasper. 

Monroe.— Aragonite,  apatite. 

Point  auz  Peauz  (Monroe  Co.). — Amdhystine  guarix,  apoHte,  oeleatite,  cakiie. 

Saodtaw  Bat.— At  Alabaster,  gypsum, 

Stovt  Point  (Monroe  Co.).— Apatite,  amethystine  quarts,  celestite,  calcite. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  finom  Sbawneetown, 
down  the  Ohio,  and  from  half  to  eight  miles  firom  tbis  river. — Vtokt  Jhorite  !  in  oarfoooiferooa  lime 
stone,  barite^  galenite,  blende,  brown  iron  ore. 

Hancock  Co.— At  Warsaw,  quarts  geodesi  containing  caldtsl  (haloedony,  doiomiie,  himdst 
brown  spar,  pyrite.  aragonite,  gypsum,  bitumen. 

Hardin  Co.— Near  Roaiclare,  cakite,  galenite,  blende;  five  miles  back  fh>m  ElizabethtowB,  bog 
iron ;  one  mile  north  of  the  river,  between  SUzabethtown  and  Boeidare,  mitre, 

Jo  Dayies  Co.— At  Galena,  gaJmite,  caldte^  PV^^  blende ;  at  Manden^  <lWnn  gtUmstkt 
Uende,  eeruasite,  pyriU  I  in  stalactitk)  forms. 

Jolibt.— iforMe. 

QniNOT. — CalcUe!  pyrite. 

8OALE8  Mound.*  Bart/^  pyrite. 
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INDIANX 

Ldostonb  Cayxbns  ;  Goiydon  C^vea,  eta— .Qwom  9ait 

lA  most  of  the  southwest  oounties,  i^yrite^  sulphate  of  iran,  and  fsather  ahm;  on  Sugar  Oreel^ 
p/rite  and  sulphait  of  won ;  in  iiaiidstone  of  Lloyd  Ci^  near  the  Ohio,  uypmum;  at  the  tc^  of  the 
blue  limestoDe  rormation,  hrown  apar^  calcUe. 

MINKESOTA. 

North  Srohx  of  L.  Supebiob  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
from  Fond  du  Lac  Superieure  to  the  ^manistiqueia  River  in  Upper  Oanada).—<SSeoJ0eite^  apophyUitCf 
prefmUe,  eHOnte^  laumonHiB^  heiUandite,  hatmoiiome^  thomsonite^yiiiorifa^  fronts,  touirmaUne^  epidotCf 
hornblende,  calcite,  quartz  crystalSi  pyrite,  magnetite,  steatite,  blende,  black  ozyd  of  copper,  mala- 
chite,  native  copper,  chalcopyrite,  amethystine  quartz,  ferruginous  quartz,  eftakedonyf  eamdianf 
agatCt  druny  quartz,  hyalite?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lalce  shore),  dogtooth 
spar,  augite,  native  silver,  spodumene?  arsenate  of  cobalt?  chlorite;  between  Pigeon  Point  aud 
Fond  duLac,  near  Baptism  River,  saponite  (thalite)  in  amygdaloid. 

KsTTLE  RiVER  Trap  Rangs.— kpluote^  nail-head  calcite,  amethystine  quartz,  calcite,  undeter^ 
mined  zeolites,  saponite. 

Atillw  ATER.  — ^Blende. 

Falls  op  the  8t.  Croix. — Qreen  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Raint  LAK& — Actinolite^  tremolite^  flbroua  hornblende^  garnet,  pyrite,  magnetite^  steatite. 

WISCONSIN. 

Bio  Bull  Falls  (near). — Bog  iron. 

Blue  Mounds.— Cerussite. 

Lao  du  Flambeau  R.— Garnet,  cyanite. 

Left  Hand  R.  (near  small  tributary). — Malachite^  chaloooite,  native  copper,  red  copper  ore 
earthy  malachite,  epidote,  chlorite  I  quartz  crystals. 

Linden. —  GcUenitc,  smWisonite^  hychosrincite. 

Mineral  Point  and  vicinity.--Oopperand  lead  ores,  chryaocolla,  ostfrite  /  chalcopyrite,  malachite, 
galcnUey  cerussite,  anglesite,  blende,  pyrite^  barite,  calcite^  marcaaite^  smUhaonite  t  (so-called  dry-bone) 

Montreal  River  PoRTAoa — Galenite  in  gueissoid  granite. 

8ank  Go. — Specular  iron  1  malachite,  chalcopv'rite. 

Shullsburo. — Galenite!  blende,  pyrite;  at  ^mett's  diggings,  galenite  and  pyrite. 

IOWA. 

Du  BuQUB  Lead  Mines,  and  elsewhere. — CkUenite/  caicite^  UendBf  black  oxyd  of  manganese;  a( 
Swing's  and  Sherard's  diggings,  amitfisonite^  calamine;  at  Des  Moines,  quartz  crystals,  selenite; 
Makoqueta  R,  brown  iron  ore;  near  I>urango,  galenite. 

Cedar  River,  a  branch  of  the  Des  Moinea.^Seleni(e  in  crystals,  in  the  bitumhious  shale  of  the 
coal  measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant;  anillaceous  iron  ore^ 
spathic  iron ;  copperas  m  crystals  on  the  Des  Moines,  above  the  mouth  of  Saap  and  elsewhere, 
pyrite^  blende. 

Fort  Dodge. — OeleeHte, 

Makoqueta. — ^Hematita 

New  Galena. — Octahedral  galenite,  anglesite. 

MISSOURL 

BiRviKOHAiL — ^Limonite. 

Jefferson  Co.,  at  Valle's  diggings.— OalmOfl^  cerwaite^  anglesite,  calamine,  chalcopyrite^  mala- 
chite, azurite,  witherite. 

Mine  a  Burton.— G^tdentfts^  ceruaaiie,  angleaite,  harik^  caldte. 

Deep  Diggings. — Carbonate  of  copper,  eeruaaitein  crystals^  and  manganese  ore. 

Madison  Co. — Wolframite. 

Mine  la  Motte. — Ckdenitef  malachite,  earihy  oobaU  and  nickd^  bog  manganese^  sulphuret  of  in» 
cd  nickel,  ceruaaita,  caledonite,  plumbogummite,  wolframite,  aiegmite^  smallite. 

bT.  Francis  River. — Wolframite. 

Perry's  Diggings,  and  elsewhere. — Galenite,  eta 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St  Louis,  the  iron  mountain^ 
iron,  liinoDite;  10  m.  east  of  Ironton,  wolframite,  tung^tite. 
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Batbsville.— In  bed  of  White  R^  some  mQea  above  Batesrille,  gold. 

Green  Go. — Near  Gflineeville,  lignite. 

Hot  Springs  Go. — At  Hot  Springs,  tharingite;  Magnet  CoTe,  brookite!  sehorlomUB,  etooM 
magnetite,  quartz,  green  coccolite^  garnet^  apatite,  ptrowskite^  rtitile,  ripidolite,  thomaonite(ozaridta> 

Indepenbenoe  Co. — Lafleray  Creek,  psilomelane. 

Lawrence  Co. — Hoppe,  Bath,  and  Koch  mines,  amiiQwmitet  dolomite,  galenite ;  nitre. 

Marion  Co. — Wood's  mine,  smithsonite,  hydrozincite  (marionite),  galenite;  Poke  bayou. 
(ratMiifef 

Ouachita  SpRnfoa—^uorte/  whetstones. 

Pulaski  Ga — ^Kellogg  mine,  10  m.  north  of  Litde  Rook,  tetrdhediniU,  UmnanHik^  nacrite,  galenite. 
blende,  quarts 


GALIFORKIA. 

The  principal  gold  mines  of  California  are  in  Tulare,  Fresno,  Mariposa,  Tuolumne,  Calavera^  £1 
Dorado,  Placer,  Nevada,  Yuba,  Sierra,  Butte,  Plumas,  Shasta,  Siskiyou,  and  Del  Norte  oountiea, 
although  gold  is  found  in  almost  every  county  of  the  State.  The  gold  occurs  in  quartz,  asaociated 
with  Bulphids  of  iron,  cupper,  zinc^  and  lead ;  in  Calaveras  and  Tuolomne  counties,  at  the  Mellones, 
Stanislaus,  Golden  Rule,  and  Rawhide  mines,  associated  with  tellurids  of  gold  and  silver;  it  is 
also  largely  obtained  from  placer  diggings,  and  further  it  is  found  in  beach  washings  in  Del  Norte 
and  Klamath  counties. 

The  copper  mines  are  principally  at  or  near  Gopperopolis,  in  Calaveras  county ;  near  Genesee 
Valley,  in  Plumas  county;  near  Low  Divide,  in  Del  Norte  county;  on  the  north  fork  of  Smith's 
River ;  at  iSoIedad,  in  Los  Angeles  county. 

The  mercury  mines  are  at  or  near  New  Almaden  and  North  Almaden,  in  Santa  Clara  county ;  at 
New  Idria  and  San  Carlos,  Monterey  county ;  in  San  Luis  Obispo  county ;  at  Pioneer  mine  and 
other  localities  in  Lake  county;  in  Santa  Barbara  county. 

Alpine  Co. — Morning  Star  mine,  enargite^  stephanite^  polybasite,  barite,  quartz,  pyrite. 

Amador  Co.— At  Volcano,  chalcedony,  hyoJLite, 

Alameda  Co. — Dinbolo  Range,  magnesite. 

Butte  Co.— Cherokee  Flat,  diammd, 

Calaveras  Co.— Gopperopolis,  chaJIcopyritey  malachite,  axurite^  serpenUnSj  pieroUte^  native  copper, 
near  Murphy's,  Jasper,  opal ;  albite,  with  gold  and  pyrite ;  Mellones  mine,  caiaverite^  petzOe. 

Contra-Casta  Co. — San  Antonio,  chalcedony. 

Del  Norte  Co. — Crescent  City,  agate,  camelian;  Low  Divide^  chalcopyrite,  bomite,  malachite; 
on  the  coant,  iridosmine,  platinum. 

El  Dorado  Co. — Pilot  Hill,  chalcopyrite;  near  Georgetown,  hessite,  from  placer  diggings; 
Roger's  Claim,  Hope  Valley,  grossuUar  garnet^  in  copper  ore ;  Coloma,  chromic ;  Spanish  Dry  Dig- 
gings, gold, 

Fresno  Co.— Chowchillas,  andcUusite. 

Ingo  Co.— Ingo  district,  galenite^  cerussite^  dolomite,  larite^  atacamite,  calcite,  grossular  garnet! 

Lake  Co. — Borax  Lake,  borax !  boric  acid,  glauberiie ;  Pioneer  mine,  cinnabar,  native  mercury, 
selenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Anqeles  Co. — Near  Santa  Anna  River,  anhydrite;  William's  Pass,  chalcedony;  Soledad 
mines,  chalcopyrite,  garnet^  gypsum ;  Mountain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite ;  Centreville,  cinnabar ;  Pine  Tree  mine,  tetrahedrite ;  Bums  Creek, 
limonite;  Geyer  Gulch,  pyrophyllite ;  La  Victoria  mine,  azwrite!  near  Coulterville,  cinnabar^  gold. 

Mono  Co. — Partziie. 

Monterey  Co. — Alisal  Mine^  arsenic;  near  Paneches,  chalcedony;  New  Idria  mine,  cinnabar; 
near  New  Idria,  chromite,  zaratite^  chrome  garnet;  near  Pachecos  Pass,  stibnite. 

Nevada  Co.- Grass  Valley,  geld  I  in  quartz  veins^  with  pyrite,  chalcopyrite,  blende,  mispickel, 
galenite,  quartz^  biotite ;  near  Tiruckee  Pass,  gypsum ;  Excelsior  Mine,  molybdenite,  with  molybdits 
and  gold ;  Sweet  Land,  pyrolusite. 

Placer  Co.— Miners'  Ravine,  epidote  !  with  qwu%  gold, 

Plumas  Co.— (Jenesee  Valley,  chalcopyrite ;  Hope  mines,  bomUCy  Eulph  ir. 

Santa  Barbara  Co.— San  Amedio  Cafion,  stibnite,  asphaltum,  bitumen,  maltha,  petroleum,  cin- 
nabar, iodid  of  mercury ;  Santa  Clara  River,  sulphur. 

San  Dieoo  Co.— Carisso  Creek,  gypsum ;  San  Isabel,  tourmaline,  orthodase,  garnet 

***«  Francisco  Co. — Red  Island,  pyrolusite  and  manganese  ores. 

'Yara  Co. — New  Almaden,  dnnabar^  eaicit&,  aragonite^  serpentine,  chrysolite,  qnarte; 
den,  chromite;  Mt.  Diabolo  Range,  magnesite. 
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San  Luts  Obispo  Co.— ABphaltum,  cinnabar. 

8ak  Bernardino  Co.—Golorado  River,  agate,  trooa;  Temescal,  casBiteritc  Rusa  Di^tricl  ga)e> 
nile,  cerussite ;  Francis  mine,  cerargyrite. 

Shasta  Co.— Near  Shasta  City,  hematite,  in  large  massea. 

SiSEiTon  Co.— Surprise  Valley,  selenite,  m  large  alaba. 

Sonoma  Co. — Actinolite,  garneta 

TuLABE  Co. — ^Near  Visalia,  magneeite,  asphaltam. 

TuoLUHNB  Co. — ^'lourmaline,  tremolite;  Sonora,  graphite;  York  Tent,  ch/omite;  Golden  Buk 
inine,petet^  calaverite,  altaite,  hessite,  magnesite,  tetrahedrite,  gold;  Whiskey  Hill,  goldi 

Trinitt  Co.— Cassiterite,  a  single  specimen  found. 

LOWER  CALIFORNIA. 
La  TaZ. — Cuproscheelite.    Lobbtto.— Natrolite,  siderite,  selenitew 

NEVADA. 

Cabsok  Vallet.— Chrysolite. 

Churchill  Co. — Near  Ragtown,  gay-htsstte^  trona,  common  salt 

COMSTOOK  LoD]S.~Oold,  native  siker^  argentite^  skphanite,  polybcuitey  pyrargyrite,  pronatite,  te- 
trahedrite,  cerargyrite,  pyrite,  chalcopyrite,  galenite,  blende,  pyromorphite.  arsenical  antimony, 
arsenolite,  quartz,  calcite,  gypsum,  cerussite,  cuprite,  vnilfenite,  amethyst,  kustelite. 

EsMSRALDA  Co. — Alum,  12  m.  north  of  Silver  Creek;  at  Aurora,  flnorite,  sUbnite;  near  Monc 
Lake,  native  copper  and  cuprite,  obsidian ;  Columbus  district,  borate  of  lime ;  Walker  Lake,  gyp> 
sum,  hematite ;  Silver  Peak,  salt,  saltpetre,  sulphur,  silver  ores. 

Humboldt  District.— Sheba  mine,  native  ailveTf  jameeanite,  stibnite,  tetrahedrite,  proostite^ 
blende,  cerussite,  calcite,  boumonite,  pyrite,  galenite,  malachite,  xanthocone  (?). 

Mammoth  District. — OrthocloM,  turquois,  hiibfierite,  scheelite. 

Reese  River  District. — Native  silver,  proustite^  pyra/rgyritey  stephaniie,  blende,  polybasite, 
rhodochrosite,  embolite,  tetrahedrite!  cerargyrite^  embolite. 

San  Antonia. — Belmont  mine,  stetefeldtite. 

Six  Mile  Ca£^on — Sekmte, 

Ormsby  Co. — ^W.  of  Carson,  epidote. 

Storey  Co.— Ah  m,  natrolite,  scolezite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  Bill  Williams*s  Fork,  chrysocolla, 
malachite,  atacamite,  brochantite ;  Dayton  Lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe* 
dral  fluorite ;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines , 
Heiutzelmann  mine,  etnimeyerite,  chaloodte,  tetrahedrite,  atacamite. 

OREGON. 

Gold  is  obtained  fhom  beach  washings  on  the  sonthem  coast ;  quarts  mines  and  p!9'*er  mines  in 
the  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  other  places  ia 
eastern  Oregon ;  platinum,  iridosmine,  on  the  Rogue  River,  at  Fort  Orford,  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts,  gM,9\90  extensive  silver  mines ;  Poorman  Lode,  e&rofk 
gyritel  protutite, pyrargyrite/  native  silver,  gold,  pyromorphite,  quartz,  malachite;  polybasite;  en 
Jordan  Creek,  stream  tin ;  Rising  Star  mine,  etephfdiwte^  argentite,  pyrargyrite. 

COLORADO. 

The  principal  gold  mines  of  Colorado  are  !n  Boulder,  Gilpin,  Clear  Creek,  and  JeflRsrson  Om.,  Ob 
ft  UiM  of  country  a  few  miles  W.  of  Denver,  extending  from  Long's  Peak  to  Pike's  Peak.    A  litfgf 
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portioi)  of  WK  (ccid  is  Miochled  with  Teina  of  pfrite  and  cli*1cot7r!le ;  vlver  and  lead  mintt  art  *; 
and  naar  Oeoif^towD,  Clear  Creek  Co.,  and  to  liie  westward  id  Sunuait  Co.,  on  Snakeand  Swan 
ilT«ca;  Wiltia  Gulch,  near  Black  Hawk,  margilt  witb  pfiite,  Duorite,  icoroditeT 


(UNABA  BASI. 

ABKBOBOifBH. — lAbradnrite. 

Bat  Bt.  Ftuu — ttoioccaaite !  apatlle,  allanlte,  niHIe  (or  brooklte  T). 

AusiBT. — Qold,  iridoamiiie,  plaUtiuiD. 

Bolton. —  Chromite,  magnaHi,  aerpeDtine,  plcrolite,  tleatite,  bitter  Bpar,  wad.. 

BODOHEBTiLLE. — Aiigiu  in  trap. 

Broxb. — MagnetUt,  dialcopjrite,  apheiM,  mensccsnlte,  phyllile,  aodaUte,  oancrinlte,  Raleolt^ 
dlloritaid. 

OauiBLT. — Analdme,  chabante  and  calcite  iu  trarhjte^  menoecaniie. 

Chateau  Bicbeb. — Labraderite,  hypenOtme,  andesite. 

Daillbbout. — Blue  spinel  witb  clinumite. 

Obbntillb. —  Tabidar  apar,  ipAeiK,  idocrsae,  calcite,  pjroxene,  Btettlte  (TeDBwlaerite),  pnoi 
((dnnamoii-atone),  xirom,  graphile,  acapolile. 

BAH.'-Cliroiiiite  in  aerpentiDe,  diallage,  antimony  I  tenamtontiie  t  tttrmtaOe,  valitiuale,  lUbntts 

Ihtbbhbss. —  Variegated  copper. 

Laxk  St,  ¥-aiisca.—AndalwiU  in  mica  slate. 

LANDfiDOWNK. — Barilt. 

LuDe.— Doloirite,  cbelcopjrite,  gold,  diiorUoid. 

MnxB  itaxa — LahradorHel  menaccaaite,  bTperathene,  andeatte,  nirttm. 

MOMTHBAL.— Gileili^  aiigite,  ephene  in  trap,  cbrjBolite,  uatrolite. 

MoBW.— i^ftetie,  apalile,  ktbradorile. 

ORroBS. —  ^V'bite  gamet,  Anmu  gamei,  millerile,  lerpentliie. 

OmLvrA.—Pi/mxe>ie. 

POLTON.—Chromite,  ttealite,  serpentine,  amiaiUhva. 

BouoBUONT  Ura.— Augite  in  trap. 

SuEBBBOOKB. — At  SufQeld  Tnino,  aibUal  nalivt  lilver,  argentlte,  chalcopfrlta,  Untd» 

Si.  Abmaito. — Micaopous  iron  ore  with  quart*,  epidote. 

St.  Fbah^ois  Beadcb. — Gold,  platinum,  iridoeminc^  llmenite,  magnetite,  uerpeutine,  dmoiila 
aoapetone,  barite. 

or.  Jbbohe. — Splime,  apofife,  ehendrvdiie,  pUofopUt,  lourmaline,  wvon  molybdenite,  tnagnttk 

St.  Norbebt — Amethyst  in  greenatone. 
Stdkblet. — Serpentine,  verd-antiqtie  I  acbfUor  spar. 

Si[iTKfs.—Magiiitile  in  fine  cryatals,  tpaaiiar  iron,  rvtOe,  dolomite,  maghtmta,  diromtfenms  tak, 
bitler  apar,  steatite. 
Uptok. — CbalcopjrKe,  malaehite,  calcite. 
Vadsbeuii.. — Limonite,  Tivianita. 
Tamasea.— Sphene  in  trap. 

CANADA  WBBS. 

Bauav  Laeb. — Molybdauia,  scapolitet  qniit^  pnoxene,  OTrite. 

BBAnroBs.^^Salphuiic  acid  spring  (4*2  parts  oTpnra  sulphuric  add  In  ItftO). 

Batrdbsi. — Barite,  Uocit  toarrnaiiat,  ptrOiilt  (;  rthodasa),  ptrirUriie  (albrteX  iytowHlk,  tyroiann 

Bbomb.— IfagueUte. 

BsttciHlHRB. — C^eHa.  dolomite,  quartz,  ohalcopyrlte. 

«,  mica,  Mfphin,  siduae,  chakoiTitla,  aptttt^  Noek  4p*Ml/  ^oAi 
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OcETiKSAn  RtVES,  61a9dell*8  Mills.— Onlcite,  apatite,  tourmaline,  horableDde,  pyroxm^ 
Grand  Galuicet  lSLJLSD.^ApaMe,  phlogopUeJ  pyroxene  I  aphene,  idooraeeil  aerpentinc^ 
iite,  scapoUtey  brown  and  black  tourmaUnef  pTrite,  loganite. 
Htor  Falia  of  the  Madawaska.— /V^mame/  hornblende. 
Hull. — MagnetUe^  garnet,  graphite. 

HuNTSBSTOWN.— SbopoM^  sjiiene,  idocraae,  garnet,  hrovm  tourmaUne/ 
HuNTiNODON. — CkUcite  I 
Ikkibkillen. — ^Petroleum. 
KnrosTON.— C^feflite. 

Lao  DE8  Ghats,  laland  Portage. — Brovm  towrmdUnel  pyrite,  calcite,  quarts. 
Lavark. — Raphilite  (hornblende),  aerpentinei  aabeetiiB. 
Landbdowk. — Barite  t  vein  27  in.  wide,  and  fine  oryatala 
Madoo. — Magnetite. 

Mabhoba.— Magnetite,  chalcolite,  garnet^  epaomite,  speoiilar  iron. 
Maimakbe.— fifeAfrfafuis  (ooracite). 
McNab. — Specular  iron,  barite. 

MxoHiPiooTKN  IsLAKD,  Lake  Superior.—- I^om«yMfe^  fiweoMIe^  gMOiiik. 
NBWB0R0UOH.^-(7A4milr9dffe,  graphite. 
South  Gbosby. — Ghondrodite  in  limestone,  magnetite. 
St.  Adels.— Ghondrodite  in  limestone. 
St.  Ignaob  Islakd.— Cbfeifa^  native  oopper. 
Stoenham.— Gelestite. 

Terraoe  Govb^  Lake  Superior. — ^Molybdenite. 
Wallace  Mute,  Lake  Huron.— i^pecwJor  tron,  nickel  ore,  nickel  ritrioL 


NEW  BRUNSWICK.* 

Albert  Go. — ^Hopewell,  gjrpeum;  Albert  mines,  ooal  (albertite);  Shepody  Mountain,  alunite  ic 
olay,  calcite,  iron  pyrites,  mamgaiaUe^  psilomelane,  pyrohtaUt, 

Garletok  Co. — ^Woodstock,  chalcopyrite,  hematite,  limonite,  wad. 

Charlotte  Go. — Gampobello,  at  Welchpool,  blende,  chalcopyrite,  bomite,  galenite,  pyrite;  at 
head  of  Harbor  de  Luce,  galenite ;  Deer  laland,  on  west  aide,  calcite,  magpetite,  quartz  crystals ; 
Digdi&ftiash  River,  on  west  side  of  entrance,  caiciU!  (in  conglomerate),  chaloodony ;  at  Rolling  Dam, 
graphite;  Grandmanan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apcpkyUiie^ 
calcite,  hematite,  heulandite,  jasper,  magnetite,  natrolite,  etUbUe ;  at  Whale  Gove,  calcite  I  heuland- 
ite.  lauroontite,  siiibite,  semiipail  Wagaguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins, 
malachite. 

Gloucester  Co. — Tcte-a-Gouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (minedX  oayd  of 
manganeae  1 1  formerly  mined. 

Kings  Co. — Sussex,  near  CloaVs  mills,  on  road  to  Belleisle,  argentiferous  galenite ;  one  mile  north 
of  Baxter's  luu,  specular  iron  in  crystals,  limonite;  on  Capt.  McGready's  farm,  eeleaite// 

Restioouobe  Co.— Bolledune  Point,  calcite/  eerpenUne^  verdHiniique ;  Dalhousie,  agate,  camel ian. 

Saint  John  Go. — Black  River,  on  coast,  calcite,  chlorite,  chalcopyrite,  hematite!  Brandy  Brook, 
epidote,  hombUnde^  quartz  crystals ;  Carleton,  near  Falla,  calcite ;  Chance  Harbor,  calcite  in  quarts 
veins,  chlorite  in  argillaoeoua  and  talcose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quartz  crystals ;  Moosepath,  feldspar,  hornblende,  musoovite,  black  tourmaline ; 
Musquaab,  on  eaat  side  harbor,  copperaa,  graphite,  pyrite ;  at  Shannon's,  chrysolite,  serpentine ; 
east  side  of  Musquash,  qwwta  crystaial;  Portland,  at  the  Ealls,  graphite;  at  jj'ort  Howe  Hill, 
cakitey  graphite;  Crow'a  Nest,  aabestus,  charyeoiittt  magnetite,  eerpenUne,  steatite;  Lily  Lake, 
white  augite?  chrysolite,  graphite,  serpentine,  steatite,  talc;  How^a  Road,  two  miles  out,  epidote 
(in  syenite),  steatite  in  limestone^  tremoUie;  Drury's  Gove,  graphite,  pyrite,  pyrallolite?  indurated 
talc;  Quaco,  at  Lighthouse  Pointy  large  bed  oxyd  of  manganese;  Sheldon's  Point,  actiuolite, 
asbcHBtus,  calcite,  epidote,  malachite,  specular  iron ;  Cape  Spencer,  asbestua,  calcite,  chlorite,  epeeulae 
iron  (in  crystals) ;  Westbeach,  at  eaat  end,  on  Evans*  fiarm,  chlorite,  talc,  qtuurtz  eryetala ;  half  a 
mile  west,  chlorite,  chaloopyrite,  roagnesite  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
aabestus,  chlorite,  chrysoooUa,  chalcopyrite,  bomite,  pyrita 

YiOTORiA  Ca — ^Tabique  River,  agatey  carndian,  jasper ;  at  mouth,  aouth  aide,  galenite ;  at  mouth 
of  Wapskanegan,  gypsum,  salt  spring ;  three  miles  above^  stalaotites  (abandani) ;  Quisabis  River, 
blue  phosphate  ff  iron,  in  day. 

*  For  a  more  complete  list  of  localities  \n  New  Branswick^  Nora  Seotia,  and  Newfomidhttid,  sec 
vtalogue  by  0.  G.  Marsh,  Am.  J.  Sci.,  II.  xxxv.  210,  1863. 
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Wksthobeland  Ck>. — ^BeUevue,  pjrite;  Dorcester,  on  Taylor^B  farm,  oannel  ooal;  day  iio» 
atone;  on  Ayrea'a  fimn,  aspbaltum,  petroleom  spring;  Grandlance,  apatite,  aelenite  (in  large  crjB' 
tala);  Memramcook,  coal  (albertite);  Shediac^  four  miles  up  Scadoue  River,  ooal. 

York  Co. — Neax  Fredericton,  Btibnite^  jameaonite^  berthierite;  Pokiodc  Biver,  aUbnite,  Un 
pyritet  in  granite  (rare). 


NOVA  SCOTIA. 

Ankapolib  Co. — Chute's  Cove,  cg^ophyUikf  natroUte;  Gates's  Mountain,  analcite,  magnetite, 
meaoUtel  natroUk,  stilbite;  Martial's  Cove,  analcUel  obabazite,  lieuiandUe;  Moose  River,  beds  of 
magnetite;  Metau  River,  at  the  Falls,  bed  of  hematite;  Paradise  River,  black  tourmaline,  smoky 
guartel  I ;  Port  George,  fardelite,  laumontite,  mesolite,  stilbite;  east  of  Fort  George,  on  coast,  apo- 
phyllite  contaiuiDg  gyrolite ;  Peter's  Point,  west  side  of  Stonock's  Brook,  apophylUte  !  calcite,  beu- 
landite,  laumontiU  I  (abundant),  native  copper,  stilbite ;  St.  Croix  Cove,  chabazite,  heulandite. 

CoLOHESTER  Co. — Five  Islands,  East  River,  barUel  calcite,  dolomite  (ankerite),  hematite,  chalco- 
pyrite;  Indian  Point,  malachite,  maguetite,  red  copper,  tetrahedrite;  Pmnacle  Islands,  cmalnte^ 
calcite,  chabazite/  natrolite,  siliceous  sinter;  Londonderry,  on  branch  of  Great  Village  River,  barite^ 
ankerite,  hematite,  limoDite,  magnetite ;  Cook's  Brook,  ankerite,  hematite ;  Martin's  Brook,  hema- 
tite, limonite ;  at  Folly  River,  below  Falls,  ankerite,  pyrite ;  on  high  land,  east  of  river,  ankeriie, 
hematite,  limonite;  on  Archibald's  hind,  ankerite,  biiritej  hematite;  Salmon  River,  south  branch  of, 
chalcopyrite,  hematite;  Shubenacadie  River,  anhydrite,  calcite,  barite^  hematite,  oxyd  of  manga- 
nese ;  at  the  Canal,  pyrite ;  Stewiacke  River,  barite  (in  limestone). 

CuMBEBLAKD  Co.  —  Cape  Cbiegnecto,  barite;  Cape  D'Or,  analcite,  apophyJUtel  I  chabazite, 
fardelite,  laumooUte,  mcaoUte,  malachite,  nairolite,  ruUive  copper,  obsidian,  red  copper  (rare),  viviaii* 
ite  (rare);  Horse-shoe  Cove,  east  side  of  Cape  D'Or,  analcite,  calcite,  stilbite;  Isle  Haute,  south- 
side,  analcite,  apophyllite  !  I  calcite,  heulandite  1 1  natrolite,  mesolite,  stilbite  I  Joggins,  coal,  hema- 
tite, limonite;  maladiite and  tetrahedrite  at  Seaman's  Brook;  Partridge  Island,  snalcite,  apophyU 
lite/  (rare),  amethyst/  agate,  apatite  (rare),  cakite/  /  chabazite  (acadioHte),  chalcedony,  cai'H-eje 
(rare),  gypsum,  hematite,  heulandite/  magnetite,  stUbite/  /  ;  Swan's  Creek,  west  side,  near  the  I'oint, 
ca'cite,  gypsum,  heulanditey  pyrite;  east  side,  at  Wesson's  Bluff  and  vicinity,  analcite.'  /  apophyU 
lite !  (rare),  caicUe,  chabazite  /  t  (acadiolite),  gypsum,  heulandite  /  /  natrolite  /  siliceous  sinter ;  Two 
Iftlands,  moss  agate,  analcite,  calcite,  chabazite,  heulandite;  McKay's  Head,  analcite,  ciilcite. 
heulandite,  siliceous  sinter/ 

DiQBY  Co. — Brier  Island,  native  copper,  in  trap ;  Digby  Neck,  Sandy  Cove  and  vicinity,  agate, 
amethyst,  cakite,  chabazite,  hematiie!  laumontite  (abundant),  magnetite,  sHIbitef  quartz  crystals; 
Gulliver's  Hole,  magnetite,  stilbite t;  Mink  Cove,  amethyst,  cha&mte/  quartz  crystals;  Nichol's 
Mountain,  south  side,  amethyst,  magnetite/;  William's  Brook,  near  source,  chabazite  (green),  heu- 
landite, stilbite^  quartz  crystato. 

GuTSBORO'  Co.— €ape  Canseau,  andalusile.  , 

Halxfax  Co.— Gay's  river,  galenite  in  limestone ;  sonihwest  of  Halifax,  garnet,  staurolite,  tour- 
maline ;  Tangier,  gold  /  in  quarts  veins  in  clay  slate,  associated  with  auriferous  pyrites,  galenite, 
hematite,  mispickel,  and  magnetite ;  gold  has  also  been  found  hi  the  same  formation,  at  Country 
Harbor,  Fort  Clarence,  Isaac's  Harbor,  Indian  Harbor,  Laid]ow*8  farm,  Lawrencetown,  Sherbrooke, 
Salmon  River,  Wine  Cove,  and  other  places. 

Hants  Co. — Cheverie,  oxyd  of  manganese  (in  limestone) ;  Petite  River,  gypsum,  oxyd  of  man* 
ganese;  Windsor,  calcite,  cryptomorphito  (boronatrocaloiteX  howlite,  glauber  sislt  The  last 
three  minerals  are  found  in  beds  of  gypsum. 

Kings  Co. — ^Black  Rock,  oentrallassito,  cerinite,  cyanolito ;  a  few  miles  east  of  Black  Rock, 
prehnito ?  stilbite/]  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split,  the  following 
minerals  occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  C^pe  Sharp) :  anal* 
cite/  /  agcUe,  amethyst/  apophylUte/  calcite,  chalcedony,  chabadto,  gmelmite  (ledererite),  hema* 
tite,  lieulandite  /  laumontite,  magnetite,  malachite,  menolUe,  native  copper  (rare),  natrolite/  psilome* 
lane,  stilbite  /  thomsonite,  fardelite,  quartz ;  North  Mountains,  amethyst,  bloodstone  (rareX  ferru- 
ginous quartM,  mesolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Rock,  heulandite,  laumontite  / 1 
stilbite/  /;  Morden,  apophylUte,  mordenite;  Scot's  Bay,  agate,  amethyst|  chalcedony,  mesolite,  natro- 
lite ;  Woodworth's  Cove,  a  few  miles  west  of  Scot's  Bay,  ctgaie  /  chalcedony  /  jasper, 

LuNENBiTBO  Co  —Chester,  Gold  River,  gold  in  quartz,  pyrite,  mispickel ;  Cape  la  Have,  pyrite ; 
The  "  Ovens,"  gold,  pyrite,  mispickel/  Petite  ^ver,  gold  in  slate. 

PiOTOU  Co — Pictou,  jet,  oxyd  of  manganese,  limonite ;  at  Roder's  Hill,  six  mil*  west  of  PicUm, 
barite ;  on  Carribou  River,  gray  copper  and  malachite  in  lignite ;  at  Albion  mines,  ooaL  lunonite  * 
East  River,  lunonite. 

QUEBNB  Co.— Westfleld,  gold  in  quarte,  pyrite^  miflplckel ;  Five  Rivers,  near  Big  Fall,  gold  ic 
quartz,  pyrite,  mispickel,  limonite. 
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BMOBMoyj}  Oo. — ^Went  of  Plaister  Ck>?ei  barite  and  caldte  in  sandstone ;  nearer  the  Ooye,  caldte^ 
/iHortfe  (blae),  siderite. 

Shelbubnb  Co. — Shelbnme,  near  mouth  of  harbor,  garnets  (in  gneiss) ;  aear  the  town,  roao 
quartz;  at  Jordan  and  Sable  Biver,  stawrolite  (abundant),  schiller  spar. 

Stdnst  Go. — ^Hills  east  of  Locfaaber  Lake,  pyrite,  chaloopyrite,  idderite,  hematite ;  Morristovm, 
epidote  in  trap^  gypsum. 

Tarjcodth  Co. — Cream  Pot^  above  Oranbeny  Hill,  gold  in  qnartZi  pjrite ;  Oat  fiodc,  Eoachu 
Point,  asbestus,  oaloite. 

HBWFOUNDLAin). 

» 

Ahtont'b  lBLJLSD.—PyrUe, 

Catauxa  Habbos. — On  the  shore,  pyrite  I 

Chalkt  Hill.— /feUsjpar. 

OoppKB  Island^  one  of  the  Wadham  group. — ChakopyriU, 

OoKOVPnoN  Bat.— On  the  shore  south  of  Brigus,  bondte  and  graj  copper  in  trap. 

Bat  of  IaLAND& — Southern  shore,  pyriie  in  slate. 

Lawh. — GalenUe^  cerargyriiej  pnusUte^  orgenStiiA. 

Plaobntia  Bat. — At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbor,  galeniief;  oo 
the  opposite  side  of  the  isthmus  from  Plaoentia  Bay,  barite,  in  a  large  vein,  occasionally  aoooi» 
pauied  by  chalcopyrite. 

Shoal  Bat. — South  of  St  John's,  chalcopyrite. 

Tbinitt  Bat.— Western  extremity,  barite. 

Habboe  Gbbat  St.  Lawbenob.— west  side,  fluorite^  galen^ta 


lOBBIGH  LOOALITm 

WiHi  reference  to  foreign  localities,  consult  for 

BuBOPB  generally,  Leonhard*s  Topogr.  Ifin. 

Gbbat  Bbitain,  Greg  St  Lettsom's  Mm. ;  Brooke  k  Miller's  Ifin. 

Fbaito^  Dufrdnoy's  Min. ;  Desdoixeaux's  Min.  ^ 

SwiTZBBLAin),  Eenngott's  Min.  der  SchweiB. 

Gbbmant,  Hausmann's  Min. ;  Quenstedt's  Min. 

AusTBLi,  Zepharovich's  Min.  Lex. 

SwBDBK,  Hisinger*s  Min.  Sohwed. 

Finland,  A.  £.  Nordenskidld's  FinL  lOn. 

Russia,  Kokscharof 's  Min.  BussL 
For  the  fbll  titles  of  the  works  here  referred  to^  see  pp^  xxxb-slv. 
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StJPPLEMENT. 


Ttes  Kipplement  oontains  dencriptions  of  some  speoieB  imperfect^  known,  and  notices  of  new 
or  described  species  which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  this 
work.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  ifTstem. 

JEBCBYmm  (480,  p.  622).  Mean  of  four  closely  agreeing  analyses  by  ICarignao  (Bib.  IJniT 
Gendve,  Aug.  25,  1867,  p.  286): 

6b,1ti    8n      ¥h       Ce     La,l)i    ^      te     Oa     ign. 

51-46    0-18     16"I5     18-49    6*60     M2     817     2*76     l-07=99-68. 

G.=6'23.  The  amount  of  metallio  acids  varied  between  61*16  and  61*75.  Analyses  of  the 
metallic  acid  gave  the  relation,  Cb  29-31,  f  1 20-14,  differing  materially  from  H^mann's  results. 
Karignac,  having  previously  examined  the  acids  of  euxenite  (see  p.  522X  oondudes  that  the  rela- 
tion between  the  metallic  adds  is  the  same  as  in  SBSchynite,  and  that  Uiese  two  minerals  differ 
mainly  in  the  character  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  tho 
general  formula  6  &  Ti + 2  ft' Ob. 

Agnbsetb.  Carbonate  of  Bismuth  Wi  Macgreffor,  Sowerby's  Eng^h  Min.,  BntdL,  Tr.,  iL  875, 
1832;  Agnesite  B.  &  M,  Min.,  591,  1862.  An  earthy  steatite-like  mineral  ftom  8t  Agues  in  Oom- 
wall,  having  a.=4'31,  made  by  Macgregor  to  consist  of  C  51*3,  Bi  28-8,  te  2*1,  £l  7-5,  Si  6-7,  H 
3  6=100;  which  result  is  pronounced  by  Beudaut  as  probably  "quolque  grande  orreur,"  and  so 
proved  by  Thomson  (Min.,  iL  594),  who  states,  after  personal  trials,  that  it  Sd  ^^noi  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth";  and  also  by  Greg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  Allan's  collection,  from  Mr.  Macgregor,  with  the  same  result  as  to  effer- 
vescence, and  say  that  it  may  be  an  impure  bismuth  odire.  AUaa  appears  to  have  thought  it 
unworthy  of  a  place  in  his  edition  of  Phillips'  Mineralogy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

AuTATTB  (48,  p.  44).  This  rare  species  has  been  identifled  at  the  BtanisUras  mine,  OaL,  and 
F.  A.  Genth  has  also  observed  it  in  minute  quantities  assodated  with  petzito  at  the  Golden  Rule 
mine,  Cal  (Am.  J.  Sci.,  II.  xlv.  311).  The  mineral  fh>m  the  former  locahty  is  tin-white,  with  a  yel* 
lowish  tinge,  tarnishing  to  bronse-yellow ;  Streak  gray;  with  H.=3,  and  has  a  distinctly  cubic 
deavage.    Oomposition,  after  deducting  in  1,  1*03  p.  a,  and  in  2,  1-96  of  quarts  : 

1.  Te  37-31      Pb  60-71      Ag  1'17      An  0-26=99-46. 

2.  [37-00]  47-84  11'80  384=100-00. 

Ka  1  is  the  first  oomnlete  analyds  of  this  spedes,  and  confirms  the  assnmptioii  of  Boee  that 
it  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  No.  1  to  contain  99-20  p.  a  of  altaite 
and  2-20  of  hessite ;  and  No.  2,  77-42  altaite,  and  23-11  p.  a  hessite.  An  earlier  result  on  another 
spedmen  obtained  by  Genth,  after  separating  carbonates  and  exduding  8  p.  a  free  gold,  and  3*4^ 
qu«-tB,  gave  Te  (37-14),  Ag  44*49,  Pb  18-37=100-00.  This  may  represent  70*85  hessite,  and  29*26 
altaite.  The  material  appeared  to  be  pure,  but  Genth  states  that  farther  investigation  is  needed 
to  asoertain  whether  there  is  a  tellurid  of  silver,  or  tellurid  of  silver  and  lead,  whioh  has  a  white 
color  and  oobic  oieavage. 

Amphibolb  (247,  pi  282).  Compact  asbestos  !h>m  Bolton,  Mass.,  afforded  T.  Petersen  (Jahresb 
Sor  1866,  924, 1868): 

Si  58*80    Xl  «r.    t9  8-06    lilg  22*23    Ca  16'47    ift  <r.=100-66.    Q.=8iM7. 
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The  formulas  on  the  new  system  for  alaminoos  pyroxene  and  amphtbole,  pp.  SOtj  306^ 
/the  Greek-lettered  symbol  be  used  also  for  the  siUoa,  {r6i^0Mt)ei&tl  & 

AiTDALUBiTB  (322,  p.  371).    The  ohiastolite  of  Lancaster,  Mass^  aflbrded  T.  Petefea  (Jafaifsb 
1866^  921) : 

b  41-96    Si  48*e0    Fe  9-30    Cfai  0-41=100-36.    a.=S-9S8. 


Ahobthitb  (810,  p.  387).  JMciie  is  referred  to  anorthite  on  pi  337,  on  the  authocitj  of  D«0dai 
leanx,  who  has  found  fhem  to  have  the  same  forms  of  crystals  and  angles  (Hem.  Sogl  Ilia.  8l 
Pet,  IL  iL  1867).  Desdoizeaux  also  publishes  (L  c.)  the  following  analyses  of  tankitebj  PioBi: 
Si  42-49,  £l  34-70.  9e  0:74,  ftg  0*30,  Ca  15-82,  l^a,  Li  1-60,  &  0^  %F  4-80=  101 -08;  when 
the  oxygen  ratio,  B,  S^  Si,  1  :  3  :  4.  The  mineral  is  ihnn  the  iron  mines  of  Arandal,  Norn^ 
where  it  was  originally  obtained  by  ICr.  Tank. 

Anorthite  ciystals  from  the  Juvenas  meteorite  hara  been  measured  bj  t.  Imng  (Pogg^  czxxm. 
188). 

ABSKNOFTBm  (94,  p.  78).  You  Zepharovich  has  measured  oystals  of  this  speoias,  with  tb 
ibllowing  results  (Ber.  Ak.  Wien,  ItL  i.  21,  1867): 

From  (Eblara,  Styria  /A  /=:111'  10'  38"        14  A  14;  top,=80*  16'  15" 
Freiberg,  Sax.  **       111  27 

Breitenbrunn,  Sax.  ''       111  29  H  Ai4,  top^=161  36 

Beichenstein,  SUesia  '*       11180 

KiBonerz,  S^yria  *"       111  40 

Joachimsthal  ^       11110  HaH,  top^=196  30 

Ataoaxri  (153,  p.  121).    The  following  are  additional  obserrations  on  this  spedea: 

Arti£~F!eld  has  shown  (PhiL  Uag.,  lY.  xxiy.  123)  that  when  an  alkaline  hypoddorite  is  added 
to  a  boUing  solution  of  the  sulphate,  nitrate,  or  chlorid  of  copper,  the  latter  being  in  exoen.  tbs 
precipitate  produced  has  the  formula  sdul^+CuCld.  The  same  is  fomed  when  potesb  ii 
ftddod  to  an  excess  of  chlorid  of  copper.  If,  in  the  first  case  giren  abova  the  time  of  elmlliaooB 
too  short,  the  precipitate  has  the  composition  8  Cu  ^  +  Cu  CI  ^ + 2  aq.  Field's  analysis  gaw  Cs 
4U  85,  Gu  CI  28'02f  ^  22*13,  agreeing  yery  dosely,  as  he  observed,  with  that  of  Berthier  (anal  1. 
from  Cobija,  Bolivia.  The  formula  requires  Cu  49  56,  CuQ  2801,  fi  22*43=100.  This  is  also 
the  composition  of  botallaokite.  Field  states  also  that  atacamite  is  formed  in  Chili  at  a  seaabon 
locality  by  the  action  of  salt  in  the  soil  on  chalcopyrite. 

Debray  finds  that  oystals  may  be  obtained  by  heating  to  2U0*  C,  On*  A  with  a  oonoentiated 
aolution  of  common  salt;  or  to  100**  C,  ammoniaoal  sulphate  of  copper  with  the 


Babznotohitb  (242,  p.  227).  The  small,  black,  brilliant  crystals  from  Athd  referred  to  babof 
tonite  by  Shepard  (p  228^  do  not  afibrd  very  nearly  the  angles  of  that  species.    Thej  aie  nsoaLj 

implanted  on  green  epidote,  and,  although  blade,  they  ai^etr. 
617  under  a  glass,  to  pass  so  gradually  into  the  underlying  SBnecai 

^t  the  first  impression  is  naturaliy  that  they  are  only  a  hbtk 
variety  of  epidote.  Yet  they  differ  also  from  this  spedes  in 
an^&  The  author  has  attempted  to  make  new  measurements, 
but  the  crystals  for  the  purpose  were  so  minute  (-4^  of  sa  inch  a 
length)  that  they  require  ftirther  study  for  satisiactary  resaliB. 
The  author's  figure  and  ^'  approximate  measurements  "  from  tLc 
last  edition  of  this  work  are  oonsequently  here  added  vitboas 
modification,  or  even  the  change  in  the  lettering  that  is  required 
to  bring  the  figure  into  parallelism  with  the  figures  of  babingtonite.  0  A  /=90*— 91%  0  a  /  = 
86',  OAf =158*  20',  /A/'=110'  30' and  69'  80',  /Af-3=129',  /' A«=120'  30',  Oa-1  = 
K6'  40',  0  A  1=185'  30*,  0  A  t-3=96'-  30',  /A  ^=95''  80'. 

BARNHASDin  (79,  p.  67).  A  specimen  of  this  mineral  flrom  Bill  WUliams  Fdric,  Arinns,  feuni 
with  metallic  copper,  cuprite,  chalcooite,  pyrite,  ohrysooolla,  malachite  and  faroohantite^  gave  S. 
&  Higgins,  according  to  Genth  (Am.  J.  Scl,  IL  xlv.  319),  S  28*96,  Cu  6041,  Fs  2044=99^1 ; 
showing  a  slight  adidxture  with  chaloooite. 


Bnm. 
Jahresb. 


(254,  p.  246).    The  green  beryl  of  Boyalston,  Mass^  yielded  on  aDatnsia  by  T. 
1866,  925)  Si  67*62,  M  17*42,  Be  14*85,  Fe,  Ca  fr.=99-29.    0.^2  65. 


i 
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BsBZBUAMiTK  (60,  p.  46).  Aocording  to  A.  £.  Nordeovkiold  (CEfV.  Ak.  Stockholni,  1866,  S61 
J.  pr.  Ch.,  cii.  456)  berzoliaiiite  oocuro  at  Skrikerum  as  a  black  to  blackiah-blue  powder,  dlaBemiimted 
through  a  ooarse  crystalline  caloite,  showing  no  traces  of  cryaialline  structure,  but  sometlmec 
forming  dendritic  crusts.  When  in  sufficient  masses  to  be  observed,  it  has  a  metallic  lustre  an:) 
sUver^white  fracture^  the  surface  of  which  soon  tarnishes.    G.=6'71. 


Se 

Cu 

Ag 

Fe 

Tl 

1. 

89-86 

63*14 

4*73 

0*64 

0'38=98-64. 

2. 

38*74 

62*16 

8-60 

0*64 

«r.=99-74. 

Nordenskidld  remarks  that  the  Tarying  percentage  of  the  silver  is  possibly  due  to  an  admixtun 
of  eucairite,  and  that  the  amount  of  thallium  in  the  analyses  is  probi3>ly  too  low. 

BuDcnTHAUBiiE  or  BiHHOTHio  GOLD  SHtp.,  Min.,  804, 1857.  A  furnace  product  (Am.  J.  ScL»  IL 
zxiv.  112,  1867). 

BoBiBBBiTB.  Phosphate  de  Magn^ie  tribasique  et  hydrate  Bobierre,  Les  Mondes,  April  1868, 
691 ;  Bobierrite  Ditna  (523A). — ^Monoolinic ;  in  six-sided  prismatic  forms.  Crystals  minute,  and 
forming  crystalline  agglomerations,  imbedded  in  guano,  looking  like  white  spots  in  the  guano. 
Crystals  colorless.  (Composition,  according  to  Bobierre  (L  o,\  Mg^P  with  water.  It  is  insoluble 
in  water,  but  easily  soluble  in  adds  without  effervescence.    Contiuns  not  a  trace  of  lime. 

From  the  guano  of  Mexillones,  on  the  Peruvian  Coast 

BouLANGEBiTE  (122,  p.  99).  Fouud,  according  to  y.  Zepharovich,  at  Przibram  in  Bohemia,  with 
jamesonite  (Ber.  Ak.  Wien,  Ivi  1867).    He  gives  the  following  analyses : 

V^ 

<r.=100  E.Boricky. 

^.=98-55  E.  Boricky. 
0*84,  Ag 0*26,  Zn  0-47=10001  Hehnhackei. 
l-46=99'47  Boricky. 

Fe,  Mn  0*08,  Cu  022,  Ag  0*84=99-74  Helm  1 1. 
067=99  11  Boricky. 
1*35,  Ag  0*06,  Zn  0-34=99*89  Helmhacker. 

<r.=100  27  Boricky. 
8-47=100*06  Boricky. 

1,  fine  fibrous,  G-.=5*76 ;  2,  subfibrous,  G.=5  91 ;  3,  oompact,  with  suboonchoidal  fracture,  G 
=5877,  associated  with  zino-blende ;  4,  associated  with  a  coarse  granular  to  fibrous  galenite,  Q. 
=5-809;  5,  found  in  nests  in  galenite,  Q.=5  69;  6,  G.=6-08;  7,  in  short,  felt-like,  capillary 
crystals,  with  quartz  and  calcite ;  9,  associated  with  quartZi  G.=5'52. 

F.  A.  Genth  obtaiued  for  boulauTOrite  from  Echo  District,  Union  Co.,  Nevada  (Am.  J.  Sci.,  IL 
xly.  320,  ISeSi  S  17-91,  Sb  26*86,  Pb  54*82,  Ag  0*42=100.  Occurs  in  indistinct  adcular  striated 
crystals,  in  white  quarts 

Bboohantite  (701,  p.  664).  F.  A.  Genth  has  found  this  mineral  in  miuute  cnrstals,  showma 
the  planes  I,  i-i,  and  1-i,  with  the  copper  ores  at  Bill  Williams  Fork,  Arizona.  For  analyses  of 
specimen,  mixed  with  atacamite,  chiysocolla,  etc.,  see  Am.  J.  iSd.,  XL  xly.  821,  1868. 

Oalayebitb  K  a.  OerUkf  Am.  J.  ScL  IL  xly.  314^  1868.  (98A.}  A  new  tellurid  of  gold, 
from  the  Stanislaus  mine,  Calaveras  Ca,  CaL  It  occurs  massiye,  without  crystalline  structure; 
odor  bronze-yellow ;  streak  yellowish-gray ;  brittle ;  fracture  uneyen,  inclining  to  suboonchoidal 

Composition. — ^Au  Te4=Te  55*53,  Au  44*47.    Analyses  1,  2,  from  2  1*45  p.  c.  quartz  deducted: 


* 

S 

8b 

Pb 

1. 

Eusebi 

yein, 

fib. 

18^7 

26-81 

54*42 

2. 

u 

M 

eomp. 

19-77 

24-46 

54*82 

8. 

Adelberti  *' 

ti 

18-89 

21*87 

67-69 

4. 

u 

4i 

<t 

18*64 

24-81 

66*06 

6. 

M 

U 

fib. 

18*47 

24*17 

55*96 

6. 

tl 

n 

tl 

17*60 

22-81 

68-13 

7. 

I. 

« 

oapiL 

17-95 

2291 

67*28 

8. 

It 

u 

n 

17-74 

26*11 

67-42 

9. 

M 

tl 

needles 

20*49 

27-72 

48*38 

1. 

2. 


Te  65-89 
[6600] 


Au  40-70 
40*92 


Ag  3*62=100*11. 
3-08=100. 


B.B.  on  charcoal  bums  with  a  bluish-green  flame,  yielding  globules  of  yery  yellow  gold.  Die* 
solves  in  nitro-muriatic  acid,  with  separation  of  ohlozid  of  nlver. 

Calayeritj  is  frequently  associated  with  petzite,  to  which  a  portion  of  the  silver  hi  the  analysef 
ii  attributod.  In  a  comparison  of  the  results  of  analyses  of  sylvanite  from  Transylyania,  Dr. 
Qeiith  makf*':  the  suggestion  that  the  so-called  "gelben"  (see  anaL  8,  9,  p.  82)  is  nothing  else 
than  impure  oalaverite. 

Calcitb  (716,  p.  670).    Tom  Bath,  in  his  elaborate  papers  on  oaldte  (Pogg.,  cxxxil),  mentions 


Ca 

fTalt 

tL 

2-16 

12-48 

4-59  TbomaoD. 

2-6 

8*4   Jackaon. 
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bea  ies  tlie  planes  given  fW>m  him  on  pp.  673,  674|  676,  the  floalenohedron  HI'  irhiih  has  foi 
the  anj^e  over  its  longer  edge,  165°  43',  ahorter  edge  101**  86',  middle  edge,  114"  64';  and  tii€ 
rhombobedron  -|,  having  B  A  ^^=142"  56\  and  0  A  i?=168°  28'. 

Cabbiteritb  (192,  p.  157).  T.  Petersen  (Jahresb.  1866,  920,  1868)  found  in  the  tin-stone  of 
Zinnwald,  (}}  Sn  88'04,  Fe  4*49,  Un  2*78,  Oa  C  4*80=99-61. 

Catlxmitb  C.  T.  JadEflon  (Am.  J.  So.,  zxxr.  388j  thna  named  the  red  day  from  the  Cotean 
de  Prairies,  in  the  Upper  Missonri  region,  where  it  torms  a  bed  of  conaiderable  eztenti  referred 
bj  Hayden  to  the  Cretaceous  formation.    Analjrses : 

Si  £]  Fe         Sin        |[g 

66-11         17-31        6-96         0-20 

48*2  282  6-0  0'6        6*0 

It  is  a  rode  and  not  a  definite  mineral  spedea. 

CiNTRALLASSiTE  ffouf^  Ed.  N.  PhiL  J.,  X  84^  1859.  (341  A.)  Badiated  massive,  the  fibres  or  odumnt 
lamellar  and  separable;  H.=8*5;  0.= 2-45— 2*46;  lustre  pearly;  color  white  or  yellowish- white ; 
thin  laminae  transparent ;  graduating  into  an  opaque  white  variety,  subresinous  In  lustre ;  brittla 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Bock,  Bay  of  FunUy,  and  consti- 
tuted the  portion  between  a  chin  outer  layer  (named  by  How  eerintie)  and  an  inner  bluish  mass, 
called  by  him  cyanolUe,    How  obtained,  as  a  mean  of  two  analyses  (la): 

Si  68-86        £1M4        JifgOlO        Ca  27-92        &  0-69        tt  11-42. 

B.6.  frises  easily,  with  spirting,  to  an  opaque  glass ;  a  dear  bead  with  the  fiuxes. 
It  is  near  okenite  in  composition. 

Chaxoisitb  (469,  p.  511).  An  oolitio  mineral,  near  diamoisite,  described  by  PoniUon  Boblaye 
(Mem.  Mus.,  zv.),  has  been  called  BcwaUie,  It  has  H.  about  4;  G.=8-99,  Delesse;  color  greeni^ 
black,  bluish,  or  grayish ;  powder  greenish^gray  or  blade,  to  reddish-brown ;  and  B.B.  Aisible 
with  difficulty  to  a  black  magnetic  scoria.    Analyses :  1,  Berthier ;  2,  Delesse : 

Ca       tL        G      Clay 

—     —    —    3-2=100  Berthier. 
0-45    4  85    1-30    0*20=  100  Delesse. 

Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany,  espedally  in  the  forest  of 
Lorges,  a  locality  that  supplies  ftimaoes  ai  Pas  near  Quintin,  in  the  vidnity  of  Si.  Brieuo,  Dept 
of  C^tes-du-Nord;  also  at  the  Chapel  St  Oudon,  near  Segr6,  Dept  of  Maine-et-LoIre ;  and  else- 
where. Huot  and  othern  derive  the  name  havaUte  from  Bavaion,  a  locah'ty  of  it ;  but  Desdoiseaux 
says  no  such  place  exists  in  Brittany ;  but  tliat  a  depression  in  the  region  whefe  it  is  explored  is 
called  the  ba$  vaUon — an  absurd  origin  for  a  name. 

Chrtbobebtl  (191,  p.  155).  Friachman  on  twin  crystals  of  chiysobeiyl,  Ber.  Ak.  Miinchen, 
1867,  I  429. 

• 

CHBTSOLm  (259,  p.  256).  A  partially  decomposed  olivine,  from  Keurode  in  Silesia,  afforded 
Rammelsberg  (Za  O.,  xix.  286)  Si  3497,  J^e  18-65,  liEg 8600,  Ca 0-44^  M  0-75,  tL  6,  magnetiio 
3-21=99-92. 

OujjDvrm.    Prismatic  Arsenions  Add  K  dauddt  Proa  Ch.  Soa,  1868,  Ch.  News,  xrii 
128,  1868 ;  Clandetite  IkuuL   (221A.)    Orthorhombic^  and  isomorphous  with  valentinite,  while 
dimorphous  with  araenolita.     Observed  in  thin  plates,  resembling  selenit^     H.=2*5,    G.=3-S& 
Lustre  strongly  pearly. 

Composition  As  0",  as  for  arsenolite,  being  essentially  pore  araeaous  add.  CSandet 'obtained  ic 
an  analysis  about  47  p.  a  of  this  add  with  other  metallic  sabetaaces  as  impurities. 

Occurs  in  seams  in  an  ore  of  araenksal  pyrites,  at  the  San  Domingo  mines,  FortogaL 

It  heads  tbe  Valentinite  group,  p.  184. 

Olausthautb  (45,  p.  42).  For  analysis  of  this  mineral  from  (3adienta,  see  under  Euoimn 
p  798. 
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CoLUMBin  (474^  p.  ((15).  HemuuEm,  in  the  J.  pr.  Oh.,  dii  127,  aostainB  anew  his  views  ov 
hnenio  add,  and  gires  the  following  re jolta  of  reoent  inveatigationa : 

<5b         ^       fl       Sn      W       J*e      An     % 

1.  Haddam       4117     1077    25-74    0*40    0'26    14<0d    5*68    0-49=98*52. 

2.  Bodenmaia    35*49     2812     16*38    0-36   1411     4*13     1*27,  On  0-18=99*99 

8.  Greenland    38-27       0*56     39-78      1r.     16*54    5*00    0*06=100-16. 

Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  ozjgen.  Analysis  1  is  a 
revision  of  anal.  4,  p.  517. 

Hermann  makes  three  Tarieties  of  columbite :  (1)  Tantalnm-columbite,  with  density  shore 
6-90.  (2)  Golumbium-columbite,  with  G.=5'5r)-5-90.  (8)  Ihnenium-colnmbite,  with  G.  below  5*50. 
He  thus  claims  that  the  Greenland  mineral  is  ilmenitim-oolumhtie  (G.=5*40)^  while,  acoording  to 
the  reoent  carefiil  researches  of  Blomstrand  (anaL  25,  p.  518^  it  oontsins  only  colnmbio  and  tan- 
talic  acids* 

CoflAun  F,  A.  Oenih,  Am.  J.  ScL^  II.  zIt.  819.  (112A.)  Indistinctly  cryBtalline,  with  longitu- 
dinal striations,  apparently  rhombia  Soft  and  brittle.  Lnstre  metallia  Oolor  lead-gray,  ^o- 
tare  nneven. 

Ck>mposition  2  Pb  S+Bi  Sa=Sulphur  16*10,  Bi 42-25,  Fb  41*65=100.  Analyses :  1  (afterdeduct- 
hig  2*09  p.  c.  quartz) ;  *i  (after  deducting  26*83  p.  a  quarts): 


S 

As 

Pb 

Ag 

Bl 

Oo 

1. 

15-59 

3-07 

37-72 

2*48 

39-06 

2*41=100S3. 

2. 

»  15-64 

5*37 

33-99 

2-81 

37-48 

4-22=99-51. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Oo  and  As  as  due  to  thip 
species,  and  deducts  them,  making  in  anal  1,  6*79  p.  o.  cobaltite,  and  in  2, 11*88  p.  c,  giving  for  i, 
S  15-27,  Bi  41-76,  Pb  40*32,  Ag  2  65 ;  and  for  2,  S  15*23,  Bi  42*77,  Pb  38*79,  Ag  3*21 ;  correspond- 
ing with  the  formula  2  (Pb,  Ag)  S+Bi*S',  making  the  xnlneral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  oosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
ohar«>al  yields  a  minute  globnla  of  silver.  Found  associated  with  quarts  and  oobolUte  m  a  silver 
mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

Obtoutb  (164,  p.  127).  Oryatals  of  cryolite  have  been  described  and  fignred  by  Webskj 
(Jahrb.  Min.  1867,  810).  His  measurements  make  the  form  triclinia  The  general  form  of  the 
crystals  and  the  planes  are  as  in  fl  180.  The  following  are  his  measured  angles,  using  the  letter- 
ing in  that  figure:  /A  7=88''  8'  and  91'*  57',  0  A  l-l,  left,=124''  85',  0  A  1^  front,=125''  54  — 
125*  57',  Oa  1-i,  bac^=l*25"  28'-126'  33',  Oa/,  right,=90*'  24',  OAj^  left,  90'*  l'-90^  10', 
and  89'*  68',  I,  right,  A  In,  front, =124"  30',  i;  left,  A  1-i,  ftont,=124"  14' ;  J,  right,  A  1^  baok,= 
126''  20'.    Two  kinds  of  twins  are  described:  1,  composition-face  t-i;  and  2,  a-faos  0, 

Websky  also  describes  the  optical  characters  of  the  crystals 

Otavoutb  ffwf^  Ed.  N.  Phil  J.,  x.  84,  1859.  (841B.)  Amorphoas,  of  a  blnish-gray  color,  Uttls 
lustre,  and  nearly  opaque;  H.=4'5 ;  G.=2'495 :  B.B.  fhses  oiuy  on  the  thin  edges;  gives  dear 
beads  with  the  fluxes.    Two  analyses  by  How  afforded : 


Si 

21 

Ag 

Ca 

a 

fi 

74*16 

0-84 

tr. 

17*62 

0*53 

7-39=100*43. 

72-52 

1*24 

tr. 

18-19 

0*61 

6*91  =99*47. 

Probably  the  same  mineral  with  centraUassite  (p.  796),  impure  with  much  more  silica ;  or  it  is 
chalcedony,  impure  with  oentrallasslte.    The  name  alludes  to  the  odor. 

DoMBTcrcH  (37^  p.  86).  Occurs  in  the  monntaan  of  Paracatas,  between  Onatzamala  and 
Tlaohapa. 

BNAROtn  (132,  p.  107).  Occors,  according  to  R.  W.  Boot  (Am.  J.  6cL,  IL  xlv),  at  the  Morning 
Star  mine,  Alpine  Go,  GaL,  both  massive  and  in  small,  brilliant,  black  crystals,  associated  with 
pyrite,  quarts,  and  menaooanite.  H.=4;  G.=4*34.  Mean  of  two  analyses,  S  81*66,  As  13 -70. 
Sb  6  03,  Pe,  with  trace  *!,  0-72,  Ou  4595,  Si  1*08=99*14. 

Krlanite.  Krlan  Breith.  Handb.,  606.  Supposed  to  be  a  rock. . 

BuOAiBin  (42,  p.  39).    Acoording  to  A«  E.  Nordenskiold  (CEfr.  Ak.  Stockholm,  1866;  961,  is 
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J.  pr.  Oh.,  oU.  466),  this  Bpedes  oooiin  in  opaqne  eilTer-white  to  lead-grsj  grabs  in  part  disseiid 
Dated  in  serpentme,  sometimes  with  indications  of  cubic  or  octahedral  planes.  H.=2*5;  G.= 
7*48— 7*6j.    Analyses: 


Se 

Cu 

M 

Fe 

Tl 

1. 

24-86 

42-67 

0-86 

<r. 

2. 

32-01 

26-83 

44-21 

0-86 

ir. 

agreeing  with  the  formula  (6u,  Ag)  Se  or  6q  Se + Ag  Se. 

Domeyko  has  examined  the  selenids  f^om  Cacheuta  in  the  province  of  Mendoza,  Ohili  (0.  R., 
IxiiL  10d4X  and  considers  them  to  consist  of  mixtures  or  combinations  of  three  selenids  :  (A)  A 
compound  analogous  to  eucairite ;  (B)  a  selenid  of  cobalt  and  iron ;  and  (0)  a  selenid  of  lead. 
Analjses : 

Se        Ag       Ou      Fe      Go       Pb       ^bC   Oangue 

1.  8000     21-00       1-80     2-20    0-70    43-60     =992. 

2.  22-40     20-86     12-91     8*10     1*26       6*80  82*68      =100. 

3.  80-80       9-80     10-20     120     2*80     87*10  6*6         =98*4. 

4.         8-73     13*80     8-36     1-97     21-30     16*26       7*40= . 

5.  23-60      0-80    67-80     10*90       3-60=98-6. 

No.  1  had  a  bright  bluish-gray  color  and  metallic  lustrCi  was  somewhat  porous,  and  occurred 
with  silicate  of  copper  and  carbonate  of  lead,  which  last  was  separated  before  analysis.  G.= 
6'8.  No.  2  was  similar.  In  3  and  4  the  silver  is  partly  replaced  by  copper.  Ko.  6  is  almost  pure 
selenid  of  lead.    G.=7-6. 

Ganomatttb  Breith.^  Char.,  106,  1832.  (Gansekothigerz  Germ.^  Gk)ose-dung  Ore,  Chonocopro- 
lite,  Dana,  Min.,  let  ed.,  216,  1837.)  The  material  thus  named  is  in  part  an  impure  iron-sinter, 
containing  some  oxyd  of  cobalt,  eta  That  of  Joachimsthal  is  a  yellowish  incrustation,  occurring 
with  smaltiue,  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenic,  and  iron,  with  a 
little  arsenous  add  (Ramm.  Min.  Ch.,  998). 

Gbbsdorffitb  (86,  p.  72).  Analyses  of  gersdorfflte,  having  G.=6*49— 6*65,  fh>m  Craigmnir 
mine,  Loch  f^e,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  IV.  xxxv.  181,  1868) : 


s 

As 

Ni 

Oo 

Fe 

Mn 

Oa 

Mg 

InsoL 

20-01 

84*46 

21*59 

6*82 

18*12 

0-33 

tr. 

0-66 

2-7 1=99-19. 

19-75 

86*84 

2316 

6*64 

11*02 

0*33 

Ir. 

0*66 

260=100. 

OioXTBiOTTK  (797,  p.  139).  The  author  learns  fVirther  from  L.  Lesquereuz  (March  4, 1868)  that, 
as  existing  species  of  thf  families  Fopuhu,  Myrka,  and  Laurus  are  wax-bearing,  wax  may  have  been 
afforded  to  the  Gesterwitz  beds  by  the  species,  now  fossil  in  that  basin,  Oinnamomwn  RosamoM' 
leri  Heer,  GatUiera  lignitum  Web.,  Laurua  primigenia  and  L.  Lalagea  Heer,  and  species  of  Scma- 
finu ;  and,  as  Ceratopetalum  mynctntim  of  de  la  Harpe  is  probably  a  Myrica,  this  also  may  have 
been  one  of  the  wax-yielding  species  of  the  era.  And  although  no  Populus  has  yet  been  identified 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  America,  and 
plants  of  the  genus  probably  contributed  largely  towards  these  liguildc  beds. 

GiLBERTiTB  Thom.,  Min.,  1,  286.  Perhaps  an  impure  kaolinite.  Whitish  and  silky;  H.=2*75: 
G.=2  65.  Lehnnt  obtained  (L  a)  Si  4616,  &  40*11,  ^e  2*43,  Ag  1*90,  Ca  4-17,  fi[  4*26.  From 
the  lode  of  Stonagwyn,  near  St  Austle,  OomwalL 

GiSMONDiTB  (372,  p.  418).  Yom  Bath  mentions  Frauenberg,  near  Fnlda,  as  a  new  locality  of 
this  rare  mineniL  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  angle 
between  two  planes  over  a  basal  angle  61°  Sf,  61**  4',  which  gives  for  the  terminal  edge  118''  56f , 
118°  66'.    The  crystals  are  in  druses  in  basalt  with  phillipsite. 

Glauoodot  (96,  p.  80).  Occurs,  according  to  Tsohermak  (Ber.  Aki  Wlen,  xr.  1867)  and  v 
Kobell  (J.  pr.  C2l.  dl  409),  at  Hakansbo  in  Sweden.  The  crystals  have  the  new  plane  S-i 
Basal  cleavage  less  perfect  than  in  the  Chilian  variety.    G.=6-973,  Tach. ;  6*96,  v.  K.  Analyses 

Afl  8  Oo  Ni  Fe  Si 

1.    44*08        19*80  16-06  19-34         =99*23  B.  Ladwig. 

a.    44-30        19*86        16-00        0*80        1907        0*98=100  ▼.  KobeO. 
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GoiD  (1,  p.  8).  Gold  oooars  In  oopper  pjrites  in  the  region  of  Blaok  Bay,  on  the  nortti 
ihore  of  Lake  Superior,  between  Neepigon  and  Thunder  Bay,  as  observed  by  Chapman,  andsQTef 
hi  the  giUenite  of  the  same  veins.  The  rocks.  Chapman  remarks,  are  not  Laurentian  or  Azolo^ 
although  metamorphio^  but  altered  Silurian,  or  '*  Identical  in  general  age  with  the  gold-bearing 
rocks  of  eastern  Canada  and  Kova  Scotia.'* 

D.  Forbes  has  published  analyses  of  Welsh  goldi.Pha  Mag.,  IV.  zzxiv.  340): 


An 

Ag 

Fe 

Quarti. 

1.  Qogan 

0016 

9-26 

ir. 

0  82,  Cu  «r.=99-74. 

2.      •* 

89*88 

9-24 

tr. 

0-74=99-81. 

8.  MawddachB. 

84-89 

13*99 

0*34 

0-48,  Cu  lr.=99-66* 

KoH.  1  and  2  were  from  a  quartz  vein,  associated  with  tetradvmite,  pyrite.  chalcopyrite,  galenita 
chlorite,  oalcfte,  dolomite,  ankerite?  siderite,  and  barite.  Q.  of  1=17 '28.  l^o.  3  was  stream  gold 
associated  with  menaocanite.    G.  =  1 5*7 9. 

Gold  from  the  Stanislaus  mine,  CaL,  gave  Genth  An  88*68,  Ag  11*37  (Am.  J.  Sci.,  XL  zlv.  31). 

Habxoxoki  (390,  p.  439).  Desdoizeauz  has  subjected  crystals  of  the  morvenite  variety  to  a 
new  examination  (L'Institut,  1868,  85),  and  finds  that  they  are  optically  monoclinic  instead  of 
orthcrhombic ;  and  observes,  consequently,  that  they  are  not  hemihedral  as  suggested  by  Gadolin, 
and  as  stated  on  p.  440. 

Hematits  (180,  p.  140).  New  forms  of  crystals  of  hematite  from  Keswick,  Cumberland,  and 
from  Elba,  have  been  described  by  Heasenberg  (Min.  Kot,  Ka  8),  adding  the  new  planes  ^,  -^, 
from  the  former,  and  -^  and  -f  from  the  hitter. 

HxBBiTS  (58,  p.  50).  Analyses  of  hessite  from  the  Stanislaus  mine  by  F.  A  Genth  (Am.  J.  ScL, 
n  zlv.  311,  1868): 

Te  Au  Ag         Pb  Ni 

1.  44-45        8-28        46*84        165        4-71=100*43. 

2.  [39*64]       3*22        55*60         1*54=100. 

In  No.  1,  7*21  p.  c.  of  impurity  are  excluded,  of  which  4-22  was  free  gold  and  the  balance 
quartz;  and  in  No.  2,  28*60  p.  c,  including  6  p.  c.  tree  gold.  (3enth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melonite  (Ni|  Tct) ;  anal  1  giving  78*11 
hessite,  2*67  altaite,  and  20*03  melonite,  while  2  has  92*82  hessite  and  6*55  melonite. 

Htdbobuchouotb  of  Thomson.  Thomson  obtained  (Sfin.,  L  237)  Si  41*35.  £l  49*55,  tt  4*86, 
gypsum  312=98*87.    Probably  from  Sardinia.  • 

HuTSS^NTrB.  Eisenstassfurtit  Htgysaen^  Berggeisty  x.  67,  1865,  Jahrb.  Mln.  1865,  829:  Stass* 
ftirtit  Biifchof,  ib. ;  Huysseuite  Zkmcu  (597 A)  This  borate,  brief y  alluded  to  on  page  596, 
appears  to  be  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.=2*78 ;  but  after  removal  of  mixed  chlorids, 
3*09.    Lustre  feeble.    Color  greenish- gray,  becoming  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Bischof :  Mg*  fi*  40*86,  te*  fi*  50*05,  Mg  CI  9*59= 100,  corresponding 
to  the  formuU  (^  lilg + i  ^e)'  fi^ 

Occurs  at  the  salt  mine  of  StassfUrt,  with  stassfVirtite,  which  it  much  resembles ;  its  nodules 
coDtaia  usually  a  Dudeus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  camalUte. 

Hyalophane  (313,  p.  346).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jahresb.   I860,  928 1  Si  51*84,  M  22*08,  ]ilg0*10,  0a0*65,Ba  14*82,  :^  Na  [10*03],  ]^  0*48=100. 

Hydbosiuoite  v.Tro/t,  Yulk.  Gest,  305.  (849 A.)  An  amorphous  substance  or  crust  fttim 
Palagonia  and  Aci  Castello,  Sicily,  wliich  afforded  v.  Waltershausen  §i  44*90,  lig  4*60,  Ca  33*82, 
Na  2*11,  k  1*86,  tL  13-21=100;  and  another  variety,  Si  43*31,  &  8*14^  Mg  8*66^  Oa  28*70,  ]^aE 
1*70,  H  14  48=100.    Corresponds  nearly  to  the  formoa  ftSi+^L 

• 

HTDHOTALom  (214,  p.  179).  E.  W.  Boot  has  obtained  (priv.  contrib.)  foi  ^3Ughite  fton 
Bomerville,  N.  Y. : 

Si  %  1^  C         Insol 

1.  21-90        31*07        30*66        6*91        8*89=99'4S. 

2.  21*61        31*52        80*55        6*88        9*15=99*71. 
Mean      21*76        81*24        80*60        6*89        9-02=99*60. 
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The  insohible  in  No.  2  ocmslBted  of  4*43  m  and  4*8$  undeoonapoaed  mioi,  ete.  The  iMoltf 
Booord  doeely  with  those  of  JohnsoxL 

HTPOZAiflTHm  Bowiuiy^  BS.  N.  PhiL  J.;  IL  iL  308,  1855;  Stenna  'Bu&l  A  brownisb* 
yellow  ferruginous  day  or  ochre,  probablj  only  dayej  yellow  ochxe.  G.sSMfi.  Anal/Bt 
obtained  Si  11*14,  £l  9-4t,  9e  65*36,  Oa  0*53,  lilg  0*03,  fi  18'0<h=99'52. 

Jambsokitb  (112,  p.  90).  Jamesonite  from  Euseiri  vein,  Przibram,  Bohemia  (t.  ZepharoYioh, 
Ber.  Ak.  Wien,  Ivi.  June,  1867),  afforded  B.  Hehnhacker  8  20*21,  Sb  80*81,  As  tr^  Pb  4Y«lfi,  Wt 
ia6=99-64. 

Occurs  in  fine  fibrous  plates  and  lenticular  masses  in  granular  galenite. 

809.  jADLiNaiTE.  PL  of  Jaulingite  v.  Zephairavich,  Ber.  Ak.  Wien,  zri  866,  1<855.  Amor* 
phous,  resin-like.  Brownish-yellow.  Brittle.  At  50*'O.  softens,  70^0.  liquid.  Easily  soluble 
in  alcohol  and  ether.  Aromatic  odor  when  heated«  Bstio  for  6,  H,  0=39 :  60 :  4i=6ifII««Oi, 
Bagsky,  who  obtained  (f )  0  77*97,  H  10*14^  0  11*89=100.  Not  soluble  in  a  carbonated  alkali, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolved  out  of  a  resin  (called  Jaolingite 
by  ▼.  Z.,  b^use  occurring  at  the  Jauling,  near  St  Yiet,  in  Lower  Austria)  by  means  of  sulphid 
of  carbon.  The  resin  somewhat  resembles  amber,  is  hyacinth-red,  translucent  in  thin  splinters, 
may  be  nibbed  to  a  yellow  powder  between  the  fingers,  and  has  H.=2*6,  G.= 1*098— 1*111. 

8 13  A.  A  Beta^atUingUe  was  obtained  from  the  residue,  after  the  treatment  witii  sulphid  of  car- 
bon, by  the  action  of  ether.  Ck>lor  brownish-yellow.  Softens  at  ISd**  0.,  and  becomes  liquid  at 
lOO*".  Dissolyes  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  sulphid  of  carbon. 
Batio  fore,  H,  e=:40  :  53^ :  8};  or  18  :  24  : 4,  Bagsky,  who  obtained  (f)  G  70*90,  H  7*98,  O  211? 
=100.  It  contains  double  the  oxygen  of  the  preceding,  with  less,  proporti<mally,  of  hydrogen. 
The  ratio  is  nearest  to  that  of  guyaquilUte  (Ko.  818). 

EiBWANiTB  Tliom,^  Min.,  L  378,  1836.  A  fibrous,  green,  ohlorite-like  mineral  from  the  basalt  of 
the  N.E.  coast  of  Ireland.  B.  D.  Thomson  found  m  it  (L  a)  Si  40*6,  £l  1 1*41,  te  28-91,  Ca  19*78, 
ti  4*35=99  96. 

LnDBiTB  Thorn.    A  mixture  of  Ca  9  71  -9,  BaS  28*1,  from  near  Leeds. 

Lbslbtitb  /.  Lea,  Proc.  Aa  Philad.,  1867,  44  A  soft  fibrous  mineral  found  near  UnionviDe^ 
Pa.,  on  cwrundum,  yet  undescribed,  and  not  proved  to  be  a  new  species. 

Maonbtitb  (186,  p.  140).  A  niccoliferow  magnetite  occurs,  according  to  Petersen  (Jahrb.  Min. 
1867,  836),  north  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  specimen,  on  aBslysifl, 
9e  68*92,  ^e  29*82,  ^i  1-76,  ^n,  <Sr,  ti  <r.=100. 

Maboastte  (90,  p.  75).  0.  Mdne  has  observed  that  the  pyrites  of  unaltered  sedimentary 
beds  is  mostiy  marcasite,  while  that  of  metamorphic  rocks  is  pyrite  ((X  B.,  bdv.  867).  The  foUow 
ing  analyses  are  by  him : 

8       Fe       Si     Si     H  Organ. 

(1)46*4  40*9  8*4  1*7  2*1  —=99*6. 

(i)48*2  42*0  5*8  1*4  1*4  0*3,  Oa  0-7  =99*8. 

(1)60*7  44*0  8*2  0*6  0*9  0*1,  Oa  0*2=99*7. 

(1)49*1  32*5  6*9  0*9  0*9  0*3=99*6. 

(1)48*5  42*3  6*6  1*0  0*7  0*8=99*4. 

(1)44*9  88*9  11-3  2*4  1*7  0-8=99*5. 

AnaL  1  of  nodules ;  2,  from  the  oolite  ore  beds  of  Yillebois  and  Serridres ;  8,  from  ammonite% 
from  Baoregard,  Mazenay,  and  Laverpillidre :  4,  5,  from  the  ooal-beds ;  6,  bituminous  pyrites. 

ICsLASTSsm  (664|  p.  646)..  An  impuro  sulphate  of  iron,  apparentiy  a  mixturo  of  melanterifee 
end  a  sulphate  of  the  sesqnioxyd  (as  remarked  by  Kenngott,  Ueb.  1866),  from  Bonrboule,  m  tha 
Dept  of  Puy  de  Dome,  France,  has  been  named  Bawifoulite  by  Lefort  {(X  B.,  1862,  Iv.  949,  Jahrix 
liin.   1868,  588).     Derived  apparentiy  from  the  alteration  of  maroaslte.     Lefort*a  asa^jMi 

obtained:  «  ^  ^  ^ 

5  l^e  J'e  tL 

38*04  5*08  1608  40*80=100. 

87*55  8*71  13*83  39*91=100. 

85*22  8*25  12*99  48*54=100. 

%  a  friable  greenish  substance,  pardj  soluble  in  water  and  partly  in  aolda. 


a 

1.  Champagne 

4*1759 

2.  Ain 

4*1822 

3.  Bauregard,  eto. 

4*2066 

4.  Crousot 

4*1809 

6.  StEtienne 

4*1803 

6.  Oise  and  Aisne 

4*1770 
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MsLONITE  F.  A.  OtfUk,  Am.  J.  8ci.,  II.  xly.  313,  1868.  (lOOA,  Appendix  to  Sulphids,  etc.}  A 
new  tellurium  mineral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagonal,  with  emment 
basal  cleavage.  Generally  in  indistinct  gpranular  and  foliated  particles.  Lustre  metallic;  color 
reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

Composition  Ni,  Te,=Te  76*49,  Ni  23*61=100.  An  analysis  afforded  Te  73-43,  Ag  408,  Pfc 
0*72,  Ni  20  98=99-21;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tube 
g^vcs  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
'iame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue ;  in  ILF.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel  iSoluble  in  nitric  add,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  add. 

Grenth  considers  the  analysis  to  correspond  to  6*60  p.  a  hessite,  1-17  altaite,  2*29  native  tel- 
lurium, and  89'25  melonite,  which  he  assumes  to  have  the  composition  Nls  Te^,  although  he 
observes  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  partide  had  a  reddish  hue, 
without  the  slightest  admixture  apparently  of  any  grayish- white  mineral 

MBirAOOANiTE  (181,  p.  143).  A  variety  of  this  spedes,  from  the  basalt  of  Turner's  HUl  quarry, 
Staffordshire,  gave  D.  Forbes  (PhiL  Mag.,  IV.  xxxiv.  347),  after  exduding  silicates  and  insoluble, 
t'l  34-28,  9q  66-72;  G.=4-69. 

MiOA  Gboxtp.  a  micaceous  mineral  has  been  named  Hdvelan  by  R.  T.  Simmler  (his  Petraa,  9, 
Kenng.  Ueb.  1866, 136, 1868),  but  without  a  dettrmination  of  its  composition  or  exajft  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyto)  of  the  Alps. 
H.=8— 3*5;  G.=2-77— 3*03;  lustre  pearly  or  waxy;  color  gray  to  whitish,  reddish,  g^enish, 
violet,  and  copper-red ;  streak  grayish-white  to  reddish.  In  the  dosed  tube  yields  little  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  PaUeinoniU  by  L  Lea  (Proa  Ao. 
Philad,  1867,  45),  but  without  the  mention  of  its  distinctive  characters. 

MoNTANiTE  (711,  p.  668).  Dr.  Genth  has  detected  this  tellurate  with  the  tetradymite  of  David- 
son Ca,  N.  C  (Am.  J.  Sd.,  II.  xlv.  319),  two  analyses  affording: 

1ft 

[3-471 
[2*80] 

Gtonth  remarks  that  it  is  still  doubtftil  whether  the  mineral  contains  1  or  2  atoms  of  water. 

MnsoovTTB  (294,  p.  309).  New  analyses  of  this  spedes,  with  an  extended  discussion  of  the 
chemical  oomposition  of  the  different  kinds  of  mica,  have  been  published  by  Bammelsberg  in  Z& 
G.,  xix.  400 : 


Te 

Bi 

1. 

2. 

26*46 
23-90 

68-78 
71-90 

Cu 

9e 

1-04 

1*26=100. 

1*08 

,0-32=100. 

Si 

^\ 

Fe 

»e 

An 

*J 

fTa        £ 

P 

^ 

1. 

UtoB,  Sweden 

46-76 

85-48 

1-86 

0*62 

0-42 

1-68     10*36 

1-82 

2*60=99-79. 

2. 

E&ston,  Pa. 

46-74 

86-10 

4*00 

1-63 

0*80 

9-63 

1*06 

3-36=102-21. 

3. 

Gk)shen,  Mass. 

47-02 

36-83 

0-61 

1-06 

0*26 

0-30»     9-80 

0*62 

3*90=100*19. 

4. 

Aschaffenburg 

47*69 

88*07 

3*07 

2*02 

1*78»» 

9*70 

019 

3-66=101*18. 

5. 

Bengal 

47*89 

36*66 

279 

0*63« 

0-96 

0-88       9-68 

0-46 

4-11=102-16. 

*  With  Uthl*. 

*Wlth 

muigaiMM. 

^  With  Ume. 

No.  1,  G.=2-836,  opti(yaxial  angle  72''— 73°,  Senarmont;  2,  G.=2'904,  optic-axial  angle  64*8* 
Quincke;  3,  G.=2-869,  optic-axial  angle  76°— 76%  DescL;  4,  G.=2-911,  optic-axial  angle  67-9^ 
Quincke;  Bengal,  G.= 2*827,  optic-axial  angle  661°. 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  307  to  biotlte^ 
the  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2**. 

Mica  from  Royalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1860,  928, 1868)  Si  46*03,  £132*10, 
Fe  6-86,  Mn  2*48,  Mg  023,  Oa  090,  it  1120=99-79;  G.=2-947. 

Nbphbitb.    Kastner  has  analyied  an  aluminous  jade  or  neplirite  from  China  (Gehlen's  J.,  li 

61 
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469X  differiiig  from  those  of  pp.  23t,  290,  292;  and  Ifielchlor  and  jCeyer  (Bor.  Ak.  Wtoc,  idh 
475)  a  kind  from  New  Zealand.    Both  are  InAisiblei  or  nearly  bo.    They  obtained : 

Si  £1  9e  Mg  Ca  &  IS 

1.  China  6050        10*00        6*50        81*00         2*76,  ^  0*05  Eastner. 

2.  N.  Zealand        63*01         10-88        7*18        14*50         12*40        0*97         1*11=100-00  K.  &  M. 

3.  "  66*01         13*66         8-52         2162  1*42         6*04=100*27  M.  A  M. 

For  2.  0.  ratio  for  ft,  S,  Si,  9*6  :  7*2  :  27  6 ;  for  3,  8*9 :  7*4 :  28*6.  Nos.  2  and  3,  as  descnbed 
by  Hochstetter  (L  q.\  are  somewhat  slaty,  and  are  hardest  on  the  transyerse  surfaoes  of  fracture. 
In  No.  2,  H.=5— 6*5 ;  in  another,  3*5—5.  G.=2*6I.  It  is  called  iangiwai  by  the  New  Zealanders. 
B.B.  thinnest  splinters  InfHisible,  but  becomes  white  and  opaque.  In  No.  8,  H.= 6*5—6-5 ;  on  a 
polished  cross  face,  7.  Q^.=3*02.  B.B.  fuses  with  great  difficulty,  becomes  discolored  and  opaque. 
This  yariety  contains  much  water. 

These  minerals  are  probably  mere  mixtures,  as  may  well  be  tnie  of  such  masslye  sabstances. 
For  non-aluminous  jade  or  nephrite,  see  p.  237. 

Obthoclask  (316,  p.  352).  The  twin  crystals  of  orthodase  from  Oarlsbad,  Bohemia,  afforded 
Rammelsberg  and  Bulk  (Za  G.,  xyiiL  893): 

Si        £l       Fe      Ag     Ca     fia      JTa       & 

1.  White        G.=2*578        6302    18*28     0*14     0*48    2*41     16-67=100  Bamm. 

2.  Beddish       a.=2-65  65-28     18*26    0*27 tr.      1*45     14*66=99*87  C.  Bulk. 

White  feldspar  from  Boyalston.  Mass.,  saye  T.  Petersen  (Jahresb.  1866,  927,  1868)  Si  65*79, 
3fcl  17-46,  Fe  <r.,  %  <r.,  Ca  0*59,  Na  6-21,  K  14*26,  ]&  0*37=100*98.     G.=2*631. 

Palagonite  (425,  p.  483).  Yon  Wartha  found  in  the  palagonite  of  the  basaltic  tufa  of  Batdna, 
in  Baranyer  Oomitat  (Hungary)  (Verh.  G.  Beiehs.  1867,  210),  Si  26*99,  il  11*09.  ¥e  8*4.S,  6k 
12*69,  Mg  2*29,  Sr  1*03,  ^a  0*63,  fi  1*07,  £[  1109,  C  7*70,  phosphate  of  lime  0*97,  msoluble 
residue  16*81=99*89.  Excluding  the.  residue,  phosphate  of  lime  and  carbooio  add.  with  its 
^uiyalent  of  lime,  the  results  become  Si  41*78,  ^  17*17,  Fe  13*05,  Ca  4*47.  lUg  3*55,  Sr  019,  & 
1*66,  ^a,  0*97,  £[  17*16=100*00,  corresponding  yery  well  with  the  composition  of  palagonite  trom 
other  localiUes. 

Plagioclabb.  Breithaapt's  name  for  the  group  of  tridinic  feldspars,  the  two  prominent  deay- 
ige  directions  in  which  are  oblique  to  one  another,  nXayios  signifying  ^ifue. 

PLOXBTERTrB  Doubrie,  C  R,  xlyi  1088,  1858,  Ann.  d.  M.,  Y.  xiiL  244.  (340A.)  A  gelatinous 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  waters  of  Flombi^res.  It 
becomes,  on  hardcDing,  opaque  snow-white.  It  afforded,  after  drying  at  1 00*^0.,  Si  40*6,  ^1*8, 
Ca  84*1,  ti  28*2=99  2,  corresponding  to  Ca  Si+2  fi,  a  hydrated  silicate  of  lime. 

Chabaaite  and  apophyUite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of  Flom- 
bidres  on  the  brick  and  mortar  of  an  old  Roman  aqueduct,  besides  hyalite,  aragonite,  and  perhaps 
sooledte  and  harmotome. 

Ptbitb  (76,  p.  62).  The  pyrite  associated  with  the  nicooUferous  pyrrhotite  of  Inyeraiy,  Soot* 
land,  gaye  D.  Forbes  (Phil  Mag.,  lY.  xxxy.  178)  S  49*82,  Fe  45*78,  Ni  1*99,  Oo  1*24,  Ou  1-18, 
insoluble  0*06=99*52  ;  G.=4-93.  Forbes  says  that,  in  the  examination  of  seyeral  hundred 
spedmens  of  pyrite  and  pyrrhotite  from  different  localities,  nidcel  is  rarely  found  in  pyrite,  whOe 
often  present  in  pyrrhotite ;  on  the  contrary,  cobalt  is  rather  common  in  pyrite,  and,  oompured 
with  nickel,  in  quite  small  quantity  in  pyrrhotite. 

Analyses  of  pyrite  from  different  French  localities  by  0.  Mtee  (0.  B.,  Ixiy.  870): 


G. 

S 

Fe 

Si 

XI 

ft 

1.  Chessy  and  Si  Bel 

4*6206 

(J)  46  6 

39*3 

10*0 

3*8 

0*2=99-8. 

2.  Layotilte 

4*7712 

(t)  ^'1 

42-9 

7-0 

0*8 

0*1,  Ca  0-8=99*a 

S   Alleyard 

4*7600 

48*5 

42*1 

6-5 

2*0 

0-4=99*6. 

4   Aude 

4*7428 

49*1 

48*5 

60 

1*0 

0-2=99-8. 

5.  Elba 

4*8008 

52*2 

48-5 

4^0 

01 

=99*8. 

6.  Conflens 

4*8102 

52*4 

48*1 

8-5 

0*7 

0*S=99'9. 

V.  Allier 

4*8033 

52^ 

44*2 

2*5 

..^ 

0-2=99*61 

8.  Gaid 

4*7318 

ft)  48*6 

40*5 

8-7 

1-7 

0-3=99*t. 
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Mdne  olMwnreB  that  the  pyrites  of  nnaltered  secUmeiitaiy  rooks  is  mosdj  mMrcaaUe, 


PtboioIlavb  C.  H  Shqwrdf  Am.  J.  ScL,  IL  xzii  96,  1866,  Min.,  263,  1857.  In  angular  grains 
from  the  gold-waahings  of  McDowell  Co.,  N.  0.  H.=6*6;  Q.=3'87;  lustre  resinous;  color  red- 
dish to  yellowish-brown  and  black ;  subtranslucent  RB.  infusible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giving  reactions  of  titanic  acid  and  iron.  Stated  to  be 
"  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  gludna,"  and  "  may  contain 
siroonia  also  ** :  but  the  evidence  of  such  a  composition  is  not  giyen.  Perhaps  a  variety  of  titan* 
ite. 

PTBOXEm  (288,  p.  212).  An  analysis  of  malacolite  fVom  Oefrees  (Fichtelgebirge)  afforded  K. 
Haushofer  (J.  pr.  Gh.,  c^  35)  Si  64'UO,  M  062,  i*e  3*78,  ftn  0*27,  Mg  16-31,  Ca  26*4ft=99-65. 
G. =3-285. 

For  an  article  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Rammeleberg,  see 
ZS.  G-.  Ges.,  xix.  496 ;  and  a  word  on  the  formula,  by  the  author,  p.  794. 

CkmaanUe  is  a  whitish  pyroxene  rocky  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitcfa- 
jook  (Q.  Rep.  Mass.,  315,  1835,  369,  1841),  and  later  named  Oanaamie  in  Alger's  Min.,  1844,  after 
an  analysis  (see  below)  by  Sw  L.  Dana.  It  is  a  whitish  and  grayish-white  rock,  subcrystalline  in 
fracture,  with  EL =6*6  and  G.=8'07,  and  constitutes  ridges  in  the  vicmity  of  Canaan,  Ct  It  is 
overlaia  by  a  dolomite,  abounding  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  juno- 
tion  is  much  mixed  with  the  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitchcock's  Bep.,  569, 
1841): 

ffi  53«37       £l  10-38       te  4*50       ftg  1*62       Oa  25*80       0  4*u0=99-67. 

A  specimen  has  been  recently  analysed  by  B.  S.  Burton  (priv.  oontrib.),  with  the  following 
results,  showing  that  the  alumina  of  the  preceding  was  an  error: 

Si  61*80      te  1-60      Mg  16*47       Oa  25-21      0  5*91      ]ft  0*89=  10088. 

The  6*91  carbonic  acid  corresponds  to  18*41  of  carbonate  of  lime  present  as  itaipurify.  Whether 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unascertained. 

Ptbbhotitb  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inverary  and  firom  the  Craig* 
muir  mine^  Scotland,  by  D.  Forbes  (PhiL  Mag.,  lY.  xxzv.  174): 


8 

Fe 

Ki 

Co 

Cu 

InsoL 

1.  Inverary 

2.  Craigmuir 

37*50 
87-99 

4997 
60-87 

11-17 
10t)l 

tr, 
1-02 

tr. 
tr. 

0*24^  Mg  0-96=99-84. 
0-38,  As  0-04=100*31. 

G.  of  1=4*50;  2=4*602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyrrhotite ;  one  with  the  formula  5  (Fe^  S")+Ki  S,  with  10-98  of  nickel,  and  one  15 
(Fe^  8*)+Ni  8  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tite from  a  wide  range  of  localities. 

QuABTZ  (231,  p.  189).    See  Tbidtiiitb  and  Vibtav  beyond. 

Refdahskitb  ffermann^  J.  pr.  Ch.,  ciL  406.  (41 2  A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.=2*77.    Analysis: 

Si  3210    £18*26      Fe  1215    Sfi  18*88    %  11*60    ]9[  9*60    lUn,  Bi  er.    Sand  13*00=99*88. 

Or,  excluding  the  sand,  ft  86*92,  %  3*73,  ^e  18-97,  tli  21*07,  Ag  18*22,  fi  10*92=99-88.  0. 
ratio  for  ]^  Si,  H,  8  :  4  :  2,  the  same  as  in  serpentine^  of  wbioh  this  spedes  may  be  considered  a 
niccoliferous  variety  (see  p  464)l 

RiOHiioiTDiTS.  Htpothstioal  Phobpuatb.  The  substance  labelled  glbbsite  firom  Richmond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  a  of  phosphoric  acid  (see  his  analysis  under  Gibb« 
site,  p.  178)  has  been  named  BiehmondUe  by  Kenngoct  (Vierteljahrschr.  nat.  Ges.  Zurich,  xi.  226) 

ScHEELrrB  (614,  p.  605).  Rammelsberg  has  measured  crystals  ftom  the  Riesengebirge  (ZS.  G^ 
xix.  493X  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  605  (Fogg.,  evil  272) 
The  crystalri  are  uorsually  Ane,  some  of  them  being  an  inch  in  length.    Tliey  are  found  at  Kies 
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berg  between  GroBB-Anpa  and  the  Riesenbande,  as  deaoribed  by  Boemer  (ZS.  Q^  xr.  607),  wbo 
olso  gives  some  meaaurements  of  the  crrstalSi  beeides  a  particular  aooount  of  tlie  geological  dha- 
cacter  of  the  regioD. 

Selbite.  Luftsaurea  Silber  (from  anal  by  Selb)  Widenmann,  Min^  689, 1794^  Lena,  Mixl,  95, 1794 
rirausilber;  Carbonate  of  SUver;  ^2&,  Tasch.  Min.,  zi  394,  1817 ;  SelbitJSaid,  Handb.,  506, 1845. 
A  grayiah  ore,  made  a  carbonate  by  Selb,  its  disooverer,  in  1 788,  at  the  mine  Wenzel  near  Wolfacb, 
with  the  composition  (Widenmann,  L  c.,  here  cited  fi>om  Lena,  1.  &),  Carbonic  acid  12,  ozyd  of  sil- 
ver 72*5,  antimony  15*2,  with  carbonic  acid  and  ozyd  of  copper.  According  to  Walchner  (Mag. 
f.  Pharm.,  xzv.  1)  it  is  only  a  mixture ;  and,  according  to  Sandberger  (Jahrb.  Min.  1864,  221),  one 
of  Selb's  original  specimens,  under  the  lens,  proved  to  contain  within  earthy  argentite,  besides 
dolomite  and  silver,  and  all  parts  afforded  a  sidphur  reaction. 

Del  Rio  described  a  carbonate  of  silver  f^om  Real  Catorce,  Mexico^  where  it  la  called  PUUa  Azul 
(G-ilb.  Ann.,  IxxL  11),  which  also  is  regarded  as  a  mixture. 

Sebpentixe  (411,  p.  464).  An  analysis  of  the  dark  green  noble  serpentine  of  Kewburyport, 
Mass.,  gave  T.  Petersen  (Jahresb.  1866,  931,  1868)  fll  41*76,  £l  tr^  te  406,  ig  41-40,  ^  1340 
=  100-62.     a.=2-804. 

Silicate  of  Yttria  Damour,  L'Institut»  185S,  78.  H.=:5— 6;  scratches  glass.  Q.=4-891. 
Color  brown.  Probably  a  silicate  of  yttria.  B.E  whitens,  but  infusible.  Not  soluble  in  salt  of 
phosphorus.    Sulphuric  acid  heated  to  300°C.  decomposes  it,  leaving  a  siliceous  residue. 

From  the  diamond  sands  of  Bahia,  Braail 

Tenorttk  (Melaconite,  178,  p.  1H6).  The  (enorite^  or  oxyd  of  copper  (CuO)  In  small  deHcate 
folia,  occurring  at  Vesuvius,  possesses,  according  to  Maakelyiio  (Rep.  Brit  Assoc.,  1865,  33), 
double  refraction,  and  moreover  is  optically  biaxial  This  author  also  states  chat  there  are  two 
equal  cleavages  inclined  to  one  another  72^.  As  the  names  tenorite  and  melaconite  were  given 
the  same  year,  and  tenorite  was  made  non-isometric  (hexagonal)  by  its  describer,  it  appears  to  be 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  isome* 
trie  kind,  if  any  such  proves  to  be  a  native  species.  That  there  is  an  isometric  form  of  this  Cu  0 
has  been  anDOunced  by  Becquerel,  as  stated  on  p.  187.  Tenorite  may  have  the  form  and  dimen- 
sions found  by  Jenzsch  in  crystals  of  Cu  0  from  the  hearth  of  a  furnace  (L  a),  or  those  approxi- 
mately  of  brookite ;  and  this  would  place  it  near  brookiie  in  the  system,  under  the  chemical  for- 
mula ^u  Oa  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  would  be 
numbered  198B. 

Melaconite  crystals  from  Cornwall,  collected  by  Mr.  Tailing,  have  been  described  by  Maske- 
iyue  (L  c.)  as  monocUnic,  with  the  planes  0,  *-i,  I,  1,  -I,  6-i\  6-«,  and  OAi.i=80*  28'.  No 
measured  angles  are  given,  but  only  the  deduced  dimensions.  They  have  basal  cleavage  easy. 
The  crystals  are  often  twins,  and  the  composition-face  in  some  of  them  is  i-i,  H.  a  little  above 
4 ;  G.=r: 6*82527.    Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  0. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphous ;  and 
there  exists  a  doubt  whether  tenorite  may  not  have  this  oblique  form. 

Tbtbadtiote  (31,  p.  80).  F.  A.  Genth  has  analyzed  tetradymite  from  Higliland,  Montana  Ter- 
ritory, and  from  the  Phoenix  mine,  Cabarras  Co.,  N.  C,  as  follows  (Am.  J.  Sd.,  IL  xiv.  317): 


Te 

Bi 

S          9e 

Cu 

Quarts. 

1.  Montana 

47-60 

60-43 

0-90 

^~*^/ 

0-78=100'01. 

2.  Phoenix  mine 

36-28 

57-70 

6-01   PeO-54 

0-41 

=99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  :  8,  like  the  tetradymite  fh>m  Fluvanna  Oo^  Va.,  and 
Field's  mine,  Gki.  No.  2  contains  a  small  amount  of  pyrite,  leaving  4*40  p.  o.  sulphur  combined 
with  the  bismuth,  and  giving  the  ratio  of  S^  Te,  Bi=l  :  203  :  2=Bi*S'+2Bi*Te\ 

Tetbahedbitb  (125,  p.  100).    The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Prescott,  Arizona,  by  F.  A.  Genth  (Am.  J.  ScL,  II.  xlv 
320). 

2.  An  argentiferous  variety  (freibergite)  from  the  Foxdale  mme.  Isle  of  Man,  by  D.  Forbes 
(PhiL  Mag.,  IV.  xxxiv.  350),  who  calls  it  polyidUe^  though  not  the  true  polytelite  of  Glocker  (p. 
104),  by  whom  this  name  was  introduced;  G.=4'97.  Forbes  mentions  a  similar  variety  from  tha 
Tyddynglwadis  mine  in  N.  Wales. 

8.  Freibergite  from  the  Be  Soto  mine,  Star  Cily,  Nevada,  by  B.  S.  Barton  (Am.  J.  Sol,  n.  sir 
320);  G.=6. 


SUPPLEMENT. 

sua 

S 

Sb 

As      Cu       Fe      Zn 

Ag 

Fb 

L  Ariiona 

26-97 

24-67 

tr.    38*16     1-06    6*28 

3*21 

— =100*29  Genth. 

2.  IfileofHiui 

27-48 

24-86 

—    22-62    4*80    465 

13*57 

1-43,  quarts  0*34 = 99 -U  Forbes. 

i.  Nevada 

24-35 

27-36 

—     27-40     4-27     2-31 

14  59 

,  iusoL  0*35=100  62  Burtoa 

From  No.  1,  4*22  p.  c.  of  quarts  have  been  deducted. 

TiEMAinnrs  (65,  p.  56).  Analysis  of  this  species  from  Charlotte  mine,  at  Glausthal  in  tbs 
Uarz,  gave  T.  Petersen  (Jahresb.  1866|  919),  after  excluding  oxjd  of  iron  and  gangue,  Se  24-88, 
S  0-20,  Hg  7516,  Pb  0-l2=100-36.     G.=7  15. 

TiTAinTB  (329,  p.  383).  Hessenberg,  in  No.  8  of  his  Min.  NoL  (1868),  describes  and  figures 
crystals  of  sphene  from  Zillorthal,  Greiseralp,  St  Maroel  (greenovite),  Santorin. 

In  the  lettering  on  the  figures,  pp.  383,  884,  and  in  the  accompanying  text,  the  mimu  symbols 
should  properly  (according  to  the  principle  on  p.  xxvii)  be  j^^im,  and  the  reverse. 

Tbichite,  Belonitb.  The  name  Trickiie  (froogi^  epi(,  JuUr)  is  applied  by  Zirkel  (ZS.  G.,  xix.  744^ 
1862 )  to  microscopic  capillary  forms,  often  curved,  bent,  or  zigzag,  sometimes  stellately  aggregated, 
opaque  and  black  or  reddish-brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-glassy  volcanic  rocks ;  and  Bebnite  (lb.,  738)  to  microscopic  adctdar  crystals  (whence 
the  name,  from  tStU^n^  a  needle),  colorless  and  transparent  The  trichite,  he  states,  is  not  pyrox- 
ene or  hornblende ;  the  belonite  may  be  a  feldspar. 

Tbidtiotb  Vom  Bath^  Vorgetr.  Ch.  Ges.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec'd  from  v. 
R.,  May  8,  1868).  (231  A.)    Besides  the  two  well-known  forms  of  silica,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  (ppk  201,  and  below),  another  is  announced  by  t 
Bath  under  the  above  name. 

Tridymite  occurs  in  small  hexagonal  tables,  colorless  and  transparent,  which  are  usually  oom- 
pound,  and  mcstly  of  three  individuals.  It  has  G.=2-2— 2'3,  or  the  low  specific  gravity  of  opa*: 
mstead  of  that  of  ordinary  quartz.  Yom  Bath  alludes  to  the  possibility  of  its  being  a  pseudo^ 
morph  of  some  unknown  mineral,  but  observes  that  it  has  the  double  refraction  f^^  a  substauce 
optically  uniaxial  It  occurs  In  druses  m  a  volcanic  porphyry,  from  Cerro  St  Cristoval,  near 
Pachucha,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  gold-lustred  hornblende 
Named  in  allusion  to  its  compound  forms  of  three  individuals,  or  trin»^  fh>m  TftUv^km, 

UiUNOPHANB  Websky,  2&.  G.,  v.  427,  1858,  xL  884.  (376B?)  Orthorhombic,  /A  7=146"  from 
/Ai-frrlo?";  a  macrodome  of  about  90*".  Crystals  microscopic  acicular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombia  U.  below  3.  G.=2'6— 2*8;  2*78  of  a  specunen  not  wholly  pure.  Lustre  of  fiice  *-< 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (ZS.  G.,  xL  890) : 

Si      iia       8      Mg     Ca     Jg:      1^       ]9[      Bi      Sb     Te     Fe     Pb     Cu     Ag 
1.     15-81    5-65  49-84   1*35  4  69   1*71   012   1411   1*78   1*46  043  0*57  0*29  0*21  0*11 


2.     11*19   2-80  64-28   1*19   8*68   0*80  0*05   12-19   1*77   1*86  0*22  0*89  0*38  5*24    ? 


S 

1*66= 

99-74. 

3*96= 

100*34. 

Separating  the  sulphids  as  impurities  from  No.  1,  Websky  deduces  the  0.  ratio  for  ft,  fi.  Si, 
£[=1:5:4:6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  J-subsilicate ;  whence  the 
formula  (i&'+}B)Si4-3]^.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Yalaitb.  Y61ait  W.  Edmhacker,  Jahrb.  G.  Beichs,  xviL  210,  1867.  Crystallized.  Partly  in 
small  hexagonal  tables,  but  forms  not  distinct  Also  massive.  H.  below  1*5.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the  fingers.  Fracture 
uneven. 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  times 
its  former  bulk,  and  becomes  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thin  crusts  on  dolomite  and  calclte,  or  in  druses  of  small  crystals,  in  the  Bossltz-Osla- 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatdtiettite,  and  tiie  same  be  1  affords  Bonn 
mineral  oiL 
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Ybstah  JenzBckf  Pogg^  cv.  820,  1868.  Quartz  under  a  tridinio  fonn,  aooordJnff  to  Jenudi'i 
observations.  Thz  angles  are  stated  to  be  only  approzimatiye.  Two  of  them,  96^  and  138**,  are 
▼ery  near  R/\  R  and  i?  A  -R  in  ordinary  quartz;  G.=2'66— 2*66,  as  in  quarts.  Tho  observa- 
tions need  couflrmalion.  The  crystals  here  referred  oocur  mostly  in  melaphyie^  and  the  localities 
mentioned  are  mainly  in  Saxony  and  the  Thuringer  Wald. 

YOLOEBITB  (229,  p.  188).    The  name  Volgeriie  was  given  by  the  auttor  (lOn.,  142,  1854)  to 
Yolger's  mineral,  for  whic^  Yolger  wrote  the  formula  adopted  as  that  of  the  spedes  on  p.  188 
The  African  mineral  analysed  by  Gumenge,  whidi  is  referred  on  the  same  page  to  Yolgerite^ 
although  of  somewhat  doubtflil  composition,  is  the  Otunengiie  of  Kenngott  (Min.,  29,  1863). 

Wism  J.  F.  Bahr,  Pogg.,  cKix.  672,  1863.  A  mineral  resembling  allanite,  of  a  brownish-black 
oolor,  but  yellowish-brown  in  thin  splinters  and  powder,  with  traces  of  deavage  in  one  direction. 
According  to  a  qualitative  examination  by  Bahr,  it  oontaius  siUoa,  alumina,  yttria,  sesquioxyd  of 
iron,  cerium,  didymium,  caldum,  manganese,  lime,  alkali,  a  trace  of  uranium,  without  gludna, 
together  with  the  oxyd  of  a  new  metal  he  named  wanwn  (after  the  royal  family  of  Wasa,  Sweden). 
In  a  later  paper  (Ann.  Oh,  Pharm.,  czxxiL  127),  Bahr  makes  this  oxyd  thoriSb  Kidclds  had  sug* 
gested  previously  that  it  might  be  impure  cerium. 

From  Bonsbolm,  an  island  near  Stockholm.    The  rdations  of  the  mineral  remain  doubtAiL 

WiBNBBiTE  (299,  p.  320).  The  pink  soapoUte  of  Bolton,  Kass.,  yielded  T.  Petersen  (Jahresb. 
1866,  928,  1868)  Si  48*34^  £l  29*09,  Oa  16'40,  ^a,  with  a  litUe  K  [6'66],  iS  0*^2=100.  0.= 
S'7 1 9.    The  analysis  agrees  very  dosdy  with  that  by  Wolff  (p.  320). 

W5HLBBrn  (266,  p.  261).  According  to  new  optical  investigations  by  Desddzeaux  (Linstitut, 
.868,  86),  wohlerite  crystals  are  monodinic  instead  of  orthorhombia 

ZoiSTTE  (280,  p.  290).  Damour  (O.R.,  Ixlii.  1088)  found  on  analysis  of  an  andent  stone  implement 
(rom  Neuohatel  a  composition  corresponding  to  that  of  sausawriie,  Si  60*69,  Si  25*66,  9e  2*50,  &g 
5-76,  Ca  10  61,  l^Ta  4*64,  ign,  0-30=100-15.     G.=3-20— 3-43. 

A  zoisite  from  Pinsgau  has  part  of  the  alumma  replaced  by  oxyd  of  dirome,  according  to  F. 
Sandberger  (Jahrb.  Min.  1867  884).  A  chrome  soisite  has  also  been  mentioned  by  Brdthaupt  at 
oocorring  m  ^daburg. 
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▲braziie,  418. 

Acadialite,  43i. 

Acanthite,  51. 

Acerdeae,  171. 

Achates,  194. 

Achirite,  401. 

Achmatite,  281. 

Achmife,  224. 

Achroite,  365. 

Achtaragdite,  478. 

Acicular  Bismuth,  100. 

AcLCuUte,  100. 

Acmite,  224. 

Actinolite,  Actinote,  282. 

AdamaDtine  spar,  188. 

Adamas,  21, 188. 

Adamine,  Adamite,  665. 

Adamsite,  309. 

AdelphoUte,  525 ;  275. 

Aditiole,  .S49. 

Adularia,  352. 

iBdelforsite,  212,  400. 

iBdeUto,  410. 

^girine,  ^gyrtte,  223. 

.^Uiigmatite,  285. 

JSrosite,  94. 

Aes  Ojrpriuoi,  14. 

^Bchynite,  522,  793. 

Aftonlte,  104. 

Agalmatolite,  480;  452, 454, 483. 

Agaphite,  580. 

Agaric  mineral,  680. 

Agate,  194. 

Agnesite,  793. 

Agustito,  530. 

Aigue-marine,  245. 

Aikinite,  100. 

Ainalite,  159. 

Akanthit,  51. 

Akantiooae,  281. 

Akmit,  224 

Akontit,  78. 

Alabandin,  Alabandite^  4^ 

Alabaster,  687. 

Alalite,  214. 

Alaun.  651. 

Alaunsteln,  658,  659. 

Albertite,  768. 

Albin,  415. 

ilbite»  348 ;  324. 


Alexandrite,  155. 
Algerite,  328. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite^  404. 
Allagite,  227. 
Allanite,  285. 
AUemontite,  18. 
Allochroite,  268. 
Allodasite,  81. 
AUogonito,  546. 
Allomorphlte,  616. 
Allopalladium,  12. 
Allophaae,  419. 
Alluaudite,  542. 
Almandin,  Almandite,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  65 1«  662. 

Ammonia,  651. 

Feather,  654. 

Iron,  654. 

Magnesia,  Manganese^  So- 
da, 658. 
Alumian,  631. 
Alumina,  137. 

Fluate,  126. 

Buosilicate,  876. 

Hydrate,  168. 

Hydro-Sulphate,  658. 

Mellate,  750. 

Phosphates.  575,  587. 

Sulphate,   681,   649,   658, 
662. 
Alumina  and  lime  Phosphate, 
587. 

Carbonate,  709. 
Alumine  fluat^  alcaline,  126. 

phosphat^e,  675,  587. 

Bulfat^e,    631,    649,    658, 
662. 
Aluminilite,  658. 
Aluminite,  658. 
Aluminum,  Fluorid,  126. 
Alumocalcite,  199. 
Alumstone,  658. 
Alun,  651. 
Alunite,  65& 
Alunogen,  649. 
Aluigite^  764. 


Alyite,  511. 
Amalgam,  Nativo^  llL 

Gk)ld,  14. 
Amausite,  851. 
Amazonstone,  865. 
Amber,  740. 
Amblygonite,  546. 
Ambrite,  741. 
Amethyst,  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amianthoide,  234. 
Amianthoide  magnesite,  17S. 
Amianthus,  234,  465. 
Ammiolite,  547. 
Ammonalun,  651. 
Ammonia  alum,  651. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  635. 
Ammonia  and  Soda,  PhosphaiM 

551. 
Amoibite,  72. 
Amphibole,  232,  798. 
Amphibolite,  235,  348. 
Amphigdne,  334. 
Amphigenyte,  335. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodetite,  337. 
Anagenite,  v.  Chrome  o6hn, 
Analdte,  Analdme,  432. 
Analdme  camea,  317. 
Analzim,  482. 
Anatase,  161. 
Anauzite,  45a 
Andalusite,  371,  794. 
Andesine,  Andesite,  844. 
Andesyte,  845. 
Andradite,  268. 
Andreaabergolite^  489. 
Andreolite,  439. 
Anglarite,  556. 
Anglesite,  622. 
Anglesite,  Oupreoofli  Mlti 
Anhydrite,  621. 
Ankerite,  686. 
Annaboigite,  560. 
Annite,  808. 
AmiiTite,  lOS. 
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Anoithite,  837,  794. 
AnthoUte,  284;  230,231. 
AnthophyUite,  231 ;  208. 

Hydrous,  242. 
ADthosiderite,  407. 
Anthracite,  754. 
Anthraonite,  677. 
ADthrac(>xen,  745,  746. 
Anthracoxenite,  746. 
Anthrax,  138,  147. 
Autiedrite,  417. 
Autigorite,  466. 
Antimoine  nati^  18. 

oxid^  184. 

oxide  sulfur^,  186. 

sulfur^  29. 

Bulfuro  nickelif^re,  73. 

sulfur^    plombo-cuprifike, 
96. 
Antimon,  Oedlegan,  18. 
Antimon-arseD,  18. 
Antimonate  of  Lead,  691. 
Antimonbleispath,  591. 
Antimonblende,  186. 
Antimonbluthe,  184. 
Antimonfahlerz,  100. 
Antimonglans,  90. 
Antimonite  of  quickailyer,  647. 
Autimonial  arsenic^  18. 

copper,  85. 

copper  glance,  96. 

nickel,  61. 

ochre,  187,  188. 

silver,  35. 
Antimonite,  29. 
AntimonkupferglanZ)  96. 
Antimonnickel,  61. 
Antimonnickelglanz,  73. 
Antimonocher,  187. 
Antimonophyllite,  186. 
Antimonoxyd,  184. 
Antimonsaures  bleioxyd,  591. 
Antimonsilber,  85. 
Antimonsilberblende,  94. 
Antimony,  Native,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxydi,  184. 

Plumose  ore  o^  91. 

Red,  18(>. 

Bulphid,  Sulphoret,  29. 

White,  184. 
Antimony  blende,  184. 

bloom,  184. 

glance,  29. 

ochre,  187,  18& 
Antozonite,  124. 
Antrimolite,  430. 
ApateUte,  657. 
Apatite,  630. 

Aphan^se,  Apbanesite,  670. 
Apbanyte,  240. 
Apher^Ae,  568. 
Aphrite,  Aphrisite,  365,  678. 
iiphrodite,  457. 


Aphroeelenon,  640. 
Aphrosiderite,  502. 
Aphthalose,  Aphthitalite,  616. 
Aphthonite,  104. 
Apjohnite,  653. 
Aplome,  268. 
Apophyllite,  416. 
Apyrite,  365. 
Aquamarine,  246:  630. 
AriBoxene,  609. 
Aragonite,  694. 
Aragonspath,  694. 
Arcanite,  616. 
Areticite,  819. 
Arendalite,  281. 
Arfredsonite,  243. 
Argent  antimonial,  35. 

antimonie  sulfur^  94  ;  93. 

bromur^,  116. 

com^,  115. 

fragile,  106. 

gris  antimonial,  93. 

iodur^,  117. 

molybdique,  82. 

muriate,  116. 

natif,  9. 

noir,  106. 

B^^niure,  89. 

Bulfur^  88. 

BulAir6  flexible,  66. 

BulAir^  fimgile,  106. 

Bulfurd  antimonif^re  et  cu- 
prif^re,  93. 
Ai^ntine,  678. 
Argentite,  38. 
Argentopyrite,  39. 
Argillyte,  359. 
Argyrit,  88. 
Aigyroceratite,  116. 
Argyrofle,  38. 
Argyrythrose,  94. 
Aridte,  418. 
Arkansite,  164. 
Arksutite,  12a 
Armenian  whetBtoue,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  554. 
Arseneisen,  76,  77. 
Arseneisensinter,  689. 
Arsenglanz,  18. 
Arsenic,  Antimonial,  18. 

Native,  17. 

jaune,  27. 

oxyd^  188. 

rouge,  26. 

Bulfur^  27. 

Sulphid,  26,  27. 

White,  183. 
Arsenical  antimony,  18. 

bismuth,  18. 
Arsenioite,  66^ 
ArsenigeB&ure^  183. 
Arsenikalkies,  76. 
Arsenikantimon,  18. 


ArsenikbleiBpaih,  «.  IGmetiU 
Arsenikbluthe,  183,  664. 
Arsenikeisen,  76. 
Arsenikalfahlerz,  104. 
Arsenikglanz,  18. 
Arsenikkalk,  183. 
Arsonikkies,  76,  78. 
Arsenikkobaltkies,  71. 
Arsenikkupfer,  86. 
Arsenikmangan,  61. 
Arseniknickel,  60,  70. 
Arsennickelgknz,  72. 
Arseniksaures  Kupfererz,  564. 
Arseniksilber,  86. 
Arseniksilberblende,  96. 
Arsenik-sinter,  574. 
Arsenikspiessglanz,  18. 
Arsenikwismuth,  18,  391. 
Arseniosiderite,  684. 
Arsenite,  188. 
Arsenocrocite,  684. 
Arsenomelan,  87,  92. 
Arsenolite,  183. 
Arsenopyrite,  78,  794. 
Arsenosiderite,  76. 
Arsenous  acid,  183. 
Asbeferrite,  234. 
Aflbestus,  234;  216. 

Blue,  243. 
Asbolan,  Asbolite,  181. 
Asparagus-stone,  630. 
Aspasiolite,  485 ;  301. 
Asperolite,  402. 
Asphalt^ne,  729,  751. 
Asphaltum,  751, 
Aspidelite,  383. 
Asteria,  138. 
Astrakanito,  648. 
AstrophyUite,  808. 
Atacamite,  121,  794. 
Atelesite,  392. 
Atlaserz,  718. 
Atlasite,  716. 
Atheriastite,  328. 
Atramenstein,  646. 
Atramentum,  646. 
Attacolite,  580. 
Auerbachite,  276. 
Augelite,  580. 
Augite,  216. 
Auina,  832. 
Aaralit,486. 
Aurichaldte,  712. 
Auriferous  pyritea,  6. 
Auripigmentum,  27. 
Aurotcdlurite,  81. 
Aurum  graphicum,  81. 

paradoxum,  19. 
Antomolite,  149. 
Autunite,  686. 
Ayenturine,  quarti,  198. 

feldspar,  386,  346,  36ft 
Axinite,  297. 
Aiorite,  76L 
Asare  spar,  or  stone^  6tl 
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Acurite,  716 ;  672. 

BabingtODite,  227,  794 
BagraUonite,  286. 
Biiierine,  516. 
BaikaUte,  216. 
Baikerinite.  747. 
Baikerite,  733. 
Balasrubj,  147. 
Ballesteroslte,  68. 
Baltimorite,  503 ;  466. 
Bamlite,  373. 
Bardiglione,  621. 
Barilla  de  oobre,  16. 
Barnhardtite,  67,  794. 
Baralite,  v.  Bavallte. 
Barite,  616. 
Barolite,  697. 
Baroselenlto,  616. 
Barrandite,  674 ;  584. 
Barsowite,  340. 
Barytooolesdn,  616. 
Barystroatianite,  699. 
Baryta,  Carbonate,  697. 

Garb,  of  lime  and,  698. 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt.  Barytes,  616. 
Barytite,  Barytine,  616, 
Baryt'Uarmotome,  439. 
Barytocalcite,  701 ;  698. 
Barytocelestite,  620;  617. 
Barytophyllit^  504. 
Basalt,  343. 
Basaltine,  216. 
BasaQlte,  195. 
Basaoomelan,  143. 
BasioeriDe,  126. 
Bastile,  469 ;  209. 
Bastoaite,  308. 
BathTiUite,  742. 
Batrachite,  255. 
Baudisserlte,  686. 
Baulite,  859. 
Bauxite,  174. 
Bavalite,  796. 
Bayldonite,  565. 
Beaumontite,  444. 
Beauzite,  174. 
Bechilite,  597. 
Beckite,  196. 
Beilstein,  288. 
Beinbrech,  v.  Tufa. 
BeU-metal  ore,  68. 
Belonit,  100,  805. 
Benzole^  737. 
Beraunite,  558. 
Berengelite,  753. 
Berg-butter,  656. 
Berg-orystal,  v.  Quarti. 
Bergholz,  406. 
Bergmannite,  426. 
Bergmebl,  680. 
Bersnmilob,  680. 
Bergol,  728. 


Bergpe|6h,  741,  761. 
Berggriin,  713. 
Bergsalz,  112. 
Bergseife,  476. 
Bergtheer,  751. 
Berliiiite^  671. 
Bernstein,  740,  741. 
Beryl,  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Benelianite,  46,  795. 
Berzeliite,  544 
Berzeline,  46 ;  862. 
Berzelite,  120. 
Bettdantite,  589. 
Beurre  de  IContagne,  656. 
Beustite,  281. 
Bieberite,  647. 
Biharite,  483. 
BUdstein,  480. 
BimBstein,  v.  Pumio^359. 
Blndheimite.  59L     ^ 
Binnite,  90 ;  87. 
Biotine,  337. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acicular,  100. 

Carbonate,  716. 

Cupreous,  86,  98, 100. 

Native,  19. 

Oxyd,  186. 

SiHcate,  391. 

Rulftir^  plombo-argentifdre^ 
36. 

sulfur6    plombo-ouprifdre, 
100. 

Sulphuret  30. 

Telluric,  30,  31. 
Bismuth-glance,  80. 

blende,  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Bismuthaurite,  796. 
Bismuthine,  30. 
Bismuthinite,  30. 
Bismutholamprite,  80. 
Bismutite,  716. 
Bitterkalk,  682. 
Bittersalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitume  liquide,  723. 

glutineuz,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminoses  holz,  765. 
Bituminous  coal,  764. 
Black  copper,  186;  181. 

hematite,  180. 

manganese,  162. 

silver,  106. 

lead,  24. 


Black  Jack,  48. 
Blakeite,  652. 
Blattererz,  82. 
Blaiterkies,  v.  Mijrcasiteu 
Blattertellur,  82. 
Biatterzeolith,  444. 
Biaubleierz,  40. 
Blaueisenei'z,  556. 
Blaueisenatein,  243. 
Blauspath,  572. 
Blei-aiuminat,  577. 
Blei,  Grediegen,  17. 
Bleicbromat,  629. 
Bleifablerz,  v.  Boumonite. 
Bleigelb,  v.  Wulfenite. 
Bleiglanz,  40. 
Bleiglas,  622. 
Bleigiatte,  1S6. 
Bleigummi,  577. 
Bleilasur,  668. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleiiiidre,  591. 
Bleinierite,  591. 
Bleioxyd,  186. 
Bleiectieelat,  606. 
Bleiscbimmer,  91. 
Bleisulphotricarbona^  634 
Bleischweii;  40. 
Bleivitnol,  622. 
Blende,  48. 
Blodite,  643. 
Bloodstone,  194 
Blue  asbestus,  243. 

feldspar,  672. 

iron  earth,  556. 

John,  123. 

malachite,  715. 

spar,  572. 

vitriol,  64a 
Blamenbachite,  46b 
Blumite,  604 
Blutstein,  140. 
Bobierrite,  795. 
Bodenite,  289. 
Bohnerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolus,  476. 
Bolivianite,  109. 
Bolognian  spar,  616. 
Bolopberit,  215. 
Boltonite,  255. 
Bonsdorfflte,  486 ;  SOL 
Boracic  acid,  594 
Boracite,  595. 
Borax,  597. 
Borazit,  695. 
Bordite,  898. 
Boriokite,  588. 
Boric  acid,  594 
Bomine,  30. 
Bomite,  44. 
Bdmstein,  v.  Bemftsiii. 
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Borocaldte,  699. 
Boroiuitrcxialcitk  598. 
Borosilicate  of  lime^  380. 
Boejemanite,  664. 
Botallackite,  121. 
Botryogen,  657. 
Botryolite,  380. 
Botryt,  657. 
Boulangerite,  99,  796. 
Bourboulite^  800. 
Bouruonite,  96 ;  373. 
Boumonit-nickelgUnz,  74. 
Boussingaultite,  635. 
Bowenite,  465. 
Bragite,  625;  276. 
Branchite,  736. 
Branderz,  v.  Idrialite. 
Brandisite,  608. 
Braunbleierz,  536;  610. 
Braanbleioxjdf  167. 
Branneiaeusteiu,  172. 
Braunite,  163. 
Braankoble,  765. 
Braunspatb,  682. 
BraunsteiD,  162. 

Piemondacfaer,  286. 

Grauer,  165. 

Schwaizer,  162. 
BraunsteiDkiefl,  46. 
Braunsteinkiesel,  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breithauptite,  61 ;  83. 
Breuuuerite,  686. 
Brevicite,  426. 
Brewsterite,  445. 
BrevstoliDe/761. 
Brewaterlinite,  761. 
Brittle  silver  ore,  106. 
Brocatello,  678. 
BrocbaDtite,  664^  795. 
BromargTrite,  116. 
Bromic  silver,  116. 
Bromite,  116. 
Bromlite,  698. 
Bromsilber,  116. 
Bromyrite,  116. 
Brogniardite,  90. 
BrogDianin,  627. 
BroDgnariiDe,  664. 
Brouzite,  208;  216,  608. 
Brookite,  164. 
Bi-oflite,  Broasite,  682. 
Brown  ooal,  756. 

iron  ore,  169. 

hematite,  169. 

oohre,  169. 

spar,  682 ;  686^  6841. 
firiicknerellite,  748. 
Bnicite,  175 ;  368. 
Brushite,  552. 
Bucaramangite,  74L 
Buobokite,  373. 
Bucklandito,  285. 
Buhratone^  196. 


Bonaeuitfl^  184. 

Buntbleierz,  535. 
Buntkapfererz,  44. 
Buratite,  712. 
BuaUmite,  225. 
Buttermilcherz,  115. 
ButjreUite,  747. 
Butjrite,  747. 
Byssolite,  234. 
Bytowoite,  340. 

Oabodd,  see  Hydr.  Phosphate 

of  Alumina  and  Lime,  587. 
Cabrerite,  661. 
GacholoDg,  199. 
Caooxenite,  Caooxene,  584. 
Cadmia,  407. 

Cadmium,  Sulphuret  o(  59. 
Cadmium-blende,  59. 
Cairngorm  stone,  198. 
Calaite,  58^ 
Calamine,  V>7  ;  692,  711. 

Electric,  407. 

Green,  712. 
Calamite,  238. 
Calaverite,  795. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Caloedoine,  194. 
Calcimangite,  678. 
Calcinitre,  693. 
Calciocelestite,  620. 
Calcioferrite^  578. 
Calcite,  670,  795. 
Calo-sinter,  680. 
Calcouraniie,  586. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  572. 
Callais,  580. 
Calomel,  111. 
Calstronbarite,  616. 
Calyptolite,  273. 
Campylite,  637. 
Canaanite.  220.  322,  808. 
Cancriiiite,  329. 
Candite,  147. 
Caneblstein,  266. 
Cannel  Coal,  765. 
Cantonite,  83,  84. 
Caoutchouc^  Mineral,  34^ 
Capillary  pyrites,  56. 
Capilloae,  66. 
Capnite,  692. 
Caporeianite,  399. 
Carboc^rine,  709. 
Carbonado,  22. 
Carbon  diamantaire,  22. 
Carbunculus,  138,  147,  266. 
Carchedonius,  266. 
Carintiiino,  236. 
Carmenite,  52. 
Oarminite,  545. 


Oarminspath,  646l 

CaraaUite,  118. 

Camat,  474. 

CaTLatite,  844. 

Camelian,  194. 

Carolathine,  420. 

Carpbolite,  419. 

Carphosideiite,  661. 

Carphostilbite,  424. 

Carrara  Marble,  68a 

CarroUite,  69. 

Cassinite,  856. 

Cassiterite,  157,  796L 

CassiterotaDtalite,  51^ 

Oastehiaudite,  528. 

CasteUite,  386. 

Castillite,  46. 

Castor,  229. 

Catapleiite,  401. 

CataspUite,  483 ;  30L 

Catilinite,  796. 

CaVs-eye,  193 ;  640. 

Cayolinite,  327. 

Cawk,  616. 

Celadonite,  463. 

Celestite,  Celcstine,  619;  617 

Celestobarite,  617. 

Centrollassite,  796. 

Cerargyrite,  114. 

Cerasine,  Cerasite,  120,  7u8. 

Cerine,  286. 

Ccriniie,  445,  796w 

Cerinstein,  413. 

Cerite,  418. 

Cerium,  Carbonate,  109, 

iluorid,  126. 

Silicate,  413. 
Cerolite,  470. 

Cerozydulkohlensaiirefl^  70^ 
Cerussite,  Ceruse,  700. 
Cervantite,  187. 
Ceylanite,  Ceylonite,  147. 
Ghabadte,  Chabasie.  434. 
Chalcanthite,  648 ;  646. 
Chalcanthum,  646. 
Chalcedony,  194. 
ChalchihuitL  293. 
Chalcites,  645. 
Chaloodte,  62. 
Chalcodite,  460. 
Chalcolite,  585;  686. 
Cbalcophadte,  567. 
Chalcophyllite,  571. 
Chaloopyrite,  65. 
CbaloDsine,  52. 
Chalcoetibite,  86. 
Chalootrichite^  133. 
Chalilite,  424. 
Chalk,  679. 
Cbalkosiderit,  683. 
Chalkosin,  62. 
Ohalybite,  688. 
Chamasite,  16. 
Chamoisite,  611. 
Ohanarcillite,  36, 
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Ofaathamite,  10. 
Ghaux  ars6Diat6e|  644. 

boratee  BJUoeuae,  380. 

carbonate,  670,  682. 

flaatee,  123. 

phoaphat^  530. 

sulfate  621;  637. 
Chelmsfordite,  319. 
Chenevixite,  683. 
Qhenocoprolite,  798. 
Cherokm6|  635. 
Chert,  195. 
Ohesterlite,  362. 
Gheasj  oopper,  715. 
Obesaylite,  716. 
Chiastolito,  371. 
Childrenite,  679. 
GhUeitd,  612;  169. 
Chilenite,  36. 
Chiltonite,  v.  Prehnite. 
Chimborazite,  694. 
Ohiolite,  128. 
Chinatite,  86. 
Chladnite,  208. 
Chloanthite,  70. 
Chlor-apatito,  531. 
ChlorastroUte,  412. 
Chlorite,  497. 

ferrugiDeuse,  497. 
Chloritoid,  504. 
Chloritspath,  504. 
Chlorkalium,  111. 
Chlonnerkur,  111. 
Chloromelan,  603. 
Ohloropal,  461. 
Chlorophffiite,  510. 
Chlorophaue,  123. 
Chlorophanerit,  462. 
ChlorophjUite,  801,  485. 
Chlorosplnel,  147. 
ChlorquecksUber,  HI. 
ChlorsUber,  115. 
Chlorspatb,  120. 
Chodneffite,  128. 
Chondrarsenite,  562. 
Ghondrodite,  863. 
Chonicnte,  494. 
GhriflmatiDe,  Chrismatite,  728. 
Ghriatiamte,  337,  438. 
Christophite,  48. 
Chrombleispath,  629. 
Chromchlorit,  495. 
CbromeiseDStein,  158. 
Chrome  ochre,  510. 
Chromglunmer,  309. 
Chromic  iron,  163. 
Chromite,  153. 
Chromoferrite,  163. 
ChromphodphorktipferUeispath 

631. 
Chryolith,  126. 
Chiysoberyl,  155,  796. 
Chr7!«ocolla.  402 ;  697,  718. 
OhrynoUte,  266 ;  272,  867,  376, 
630,  799. 


Ghiysolite,  TitaoiferouB,  265. 

White,  266. 

Iron,  268. 

IroD-maDganeBe,  259. 
ChrjBophane,  608. 
Chrysoprase,  194,  246. 
Chrysoprase  earth,  510. 
Chrysotile,  466. 
Churchite,  666. 
Chusite,  258. 
Cimolite,  457. 
Cinnabar,  56. 
Cinnamon-fitone^  266. 
Cipolino,  678. 
CirroUto,  579. 
Claudetite,  796. 
Claoflthalite,  42,  796. 
Clay,  473,  eta 
Clayite,  108. 
CleaTelandite,  348. 
Cleiophane,  48. 
Clingmanite,  606. 
Clix^stone,  369. 
Glinoclase,  Clinoolatite,  670. 
ainoohlore,  497;  504. 
Clinoddrit,  101. 
Clintonite,  608. 
Cluthalite,  483. 
Coal,  Mineral,  768. 

Boghead,  742,  755. 

Brown,  755. 

Cannel,  756. 
Cobalt,  Arsocate  of,  668. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gris,  70. 

ochre,  558. 

oxide  noir,  181. 

Bed,  658. 

Sulphate,  647. 

Sulphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  568. 
Cobalt  glance,  71. 
Cobaltine,  Cobaltltek  1^* 
Cobalt-mica,  658. 
Cobalt  pyrites,  68. 
Cobalt  vitriol,  647. 
Coodnite,  117. 
Coocolite,  214. 
Coke,  754. 
Colestin,  619. 
CoUyrite,  420 ;  476. 
CoUyrium,  478. 
Colophonite,  268. 
Colambite,  616. 
Comptonite,  424i 
Conarite,  406. 
Condrodite,  868. 
Condurrite,  86,  797. 
Confolenaite,  469. 


Coniohalcite,  56ft. 
Conite,  682. 
ConnelUte,  627. 
Cookeite,  489. 
Copal,  Fossil,  739. 
Copaline,  Copalite,  739. 
Copiapite,  656;  656. 
Copper,  14. 

Antimonial,  85. 

Arsenate,  562,  564,  667. 

Arsenical,  36,  H7. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  715. 

Cblorid,  121,  122. 

Cbromate,  630. 

Emerald,  40L 

Gray,  101. 

Indigo,  83. 

Muriate,  121. 

Oxyoblorid,  121,  122. 

Oxyd,  133,  136. 

Phosphate,  663,  668. 

Purple,  44. 

Pyritous,  66. 

Bied,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato^hlorid,  627. 

Sulphuret,  62;  44,  66,  88. 

YaDttdate,  611. 

Variegated,  44. 

Vitreous,  62. 
Copper  and  lead,  Selenid  oij  41 
Copper  froth,  v.  I^olite. 
Copper  glauce,  52. 
Copper  green,  402. 
Copper  mica,  671. 
Copper  nickel,  60. 
Coppe"  ore,  136. 

Blue,  715. 

Emerald,  401. 

Greeo,  713. 

Octahedral,  183. 

Velvet,  666. 

Yellow,  65. 
Copper  pyrites,  66. 
Gopper-uranite^  686. 
Copper-vitriol,  648. 
Copperas,  646. 

Soda,  V,  Jarositsi 

Potash,  V.  Jarosita 

White,  650. 

Yellow,  656. 
Copperasine^  660. 
Coprolites,  634. 
Coquimbite,  660. 
Coracite,  164. 
Corallinerz,  56. 
Cordierite,  299. 
Corindon,  187. 
Comaline,  194. 
Comeine^  240. 
Corneous  lead,  70fti 
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CoTDubianite,  v.  FeJsita 
Cornwallite,  669. 
CorsUyte,  236. 
Coruudollile,  606. 
Corundophilite,  604 
Corundum,  137. 
Corynite,  74. 
Ck)8aliie,  797. 
Cottaite,  363. 
CotunDite,  117. 
Couzeranite,  326. 
CoveUiiie,  CoveUite,  83. 
Craie  de  Biangon,  46. 
Crednerite,  166. 
Cricbtonite,  148. 
Orispile,  169. 
Cristianite,  337. 
Crocalite,  426. 
Crocidolite,  243. 
Groooite,  Croooisite,  628. 
Cronatedtite,  603. 
Crookesite,  40. 
Cro88-Stone.  Crncite,  371. 
Cryolite,  126,  797. 
Cryophyllite,  316. 
Cryptolite,  629. 
Cryptoline,  Cryptolinite,  762. 
Oryptomorphite,  699. 
Czygtailms,  189. 
Cuban,  Cubanite,  66. 
Cube  ore,  678. 
Cube  spar,  621. 
Cubizit,  432. 
Cuboite,  432. 
Cuivre  areeniatd,  564^  C71. 

arsenical,  36. 

carbonai6,  713,  716. 

grifl,  101. 

bydrosilioeux,  402. 

jaune,  66. 

muriat^  121. 

natii;  14. 

oxid^  rouge,  133. 

pbosphal^,  663,  668. 

pyriteux,  66. 
*  pyriteux  bepatique,  44. 

seleni^  89,  46. 

spicitbnue,  62.     * 

sulfate  648. 

sulfur^,  62. 

sulfur^  argonti^re,  64, 

vanadatA,  611. 

▼elout6,  666. 

yitreux,  62. 
Cumengite,  806. 
Cummingtonite,  284 ;  226. 
Copreine,  63. 
Cupreous  anglesite,  663. 

manganese,  181. 
OQprite,  188. 
Guproplumbite,  42. 
Cuproecbeelite,  606. 
Cuprouranito,  686. 
Cyanite,  376. 
Cyaneosy  331. 


]  Cyanochroite,  649. 
Cyanolite,  797. 
Cyauosite,  Cyanose,  648. 
Cyanotricbite,  666. 
Cyclopeile,  216. 
Cyclopite.  840. 
Cymatolite,  466. 
Cymopbane,  166. 
Cypriue,  276. 
Cyprite,  62. 
tyrtolite,  276. 

Dalaruite,  78. 

Daleminzite^  61. 

Damourile,  487. 

Danaite,  78. 

Danalite,  266. 

Danburite,  299. 

Dannemorite,  234. 

Daourite,  366. 

Darwinite,  37. 

Datholite,  Datolite,  380. 

Datoliib,  380. 

Davidsonite,  246. 

Davite,  649. 

Davyue,  Davina,  827. 

Dechenite,  609. 

Degeroite,  489. 

Delano vite,  469. 

Delawarite,  86& 

Delessite,  497. 

Delpbinite,  181. 

Delvauxite,  Delvauxene,   683; 

688. 
Demidoffite,  402. 
Deroaut,  21. 
Demantspatb,  138. 
Dendrachates,  196. 
Derbyshire  spar,  128. 
Dermatin,  471. 
Descloizite,  609. 
Desmin,  441,  442. 
Devilliue,  666. 
Devonite,  676. 
Dewey  lite,  469. 
Diabase,  240;  848. 
Diabase  Porphyry,  843. 
Diaclasite,  210. 
Diadochite,  688. 
Diagonite,  446. 
Diallage,  Green,  216,  286. 

Hydrous,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
DiaUogite,  691. 
Diamant,  21. 
Diamond,  21. 
Dianite,  616. 
Diaphorite,  «.  Allagitei 
Diaspore,  168. 
Diastatite,  236. 
Dicbroite,  299. 
Didrimite,  811. 
Didymite,  811. 
Digenite,  62- 


Diliydrite,  668. 
Dilleuburgite,  403. 
Dilluite,  421. 
Dimagnetite,  161. 
Dimorpbite,  Dimorphine^  2t 
Dinite,  786. 
Diopside,  214. 
Dioptase,  248,  401. 
Dioryte,  240;  351. 
Dioxylite,  628. 
Diplianite,  507. 
Diploite,  337. 
Dipyre,  326. 
Discrasite,  86. 
Disomoee,  72. 
Disterrite,  608. 
Distbene,  375. 
Ditroyte.  828. 
Dog-Tootb  ISpar,  672. 
Doleryte,  843. 
Dolomite,  681 ;  686. 
Dolomite  sinter,  708. 
Domeykite,  86,  797. 
Donacargyrite,  93. 
Dopplespatfa,  677. 
Dopplerice,  749;  747, 
Doranite,  436. 
Dreeite,  62iS. 
Dreelite,  C26. 
Dry-bone,  692. 
Duck t  own ite,  68. 
Duli-eiiite,  583. 
Dufrenoysite,  92 ;  87,  90. 
Dumasite,  508. 
Duuyte,  258. 
Dyoxylite,  62a 
Dysclasite,  398. 
Dyscrasite^  35. 
DyekoUte,  v.  SaussurilOL 
Dysluite,  149. 
Dysodile,  746. 
Dyssnite,  227. 
Dyssynthbite,  479. 

Earthy  calaminei  711. 

cobalt,  181. 

manganese,  181. 
Edelforsite,  212. 
EdeUth,  410. 
Edenite,  286. 
Edingtonice,417. 
Edwardsite,  639. 
Egeran,  276. 
Ehltte,  668. 
Ebrenbergite,  468. 
Eisen,  Gediegen,  16. 
Eisenapatit,  643. 
Eisenalaun,  654. 
Eisenblau,  566,  672L 
Eisenbliithe,  694. 
Eiaencblorid,  Uf^ 
Eisenchlorit,  497. 
Eisenchrom,  163. 
Eifienerde,  Blaue,  6TIL 

Gruoe,  392. 
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RisenerZ;  Trappisches,  148. 
Eisenerz^  Hjstatisches,  143. 
Kisenglanz,  140. 
Eisenglimmer,  140,  556. 
EisengTmuite,  470. 
fiisenkies,  62. 

Bhombisoher,  75. 
Ei8enki6ael,     v.     Ferruginous 

Quartz,  193. 
Eisenkobalterz,  70. 
Eisenmulm,  IfiO. 
Eisennatrolith,  426. 
Eisennickelkies,  47. 
Eisenopal,  v.  SemiopaL 
Eisenoxyd,  140. 

EiBeDOXjdhjdrat,  167, 169, 172. 
Euienoxjd,  Schwefelsaures,  655, 

657,  660. 
Eisenpecherz,  54,  543. 
Eiaeuperidot,  258. 
Eisenplatin,  11. 
Risenphyllit,  556. 
Eisenrahm,  172. 
EisenreaiD,  718. 
Eisenrose,  143. 
Eisenruta,  169. 
Eisensinter,  589. 
Eisenspatb,  688. 
EiseuHtassfurtit,  596. 
Eisenstcinmark,  474. 
Eisentitau,  143. 
Eisenvitriol,  657. 
EiRspath,  355. 
Eisstein,  126: 
Ekebergite,  324. 
Ekmaunite,  49ij. 
Elffiolite,  3'i7. 
Elasmose,  44,  82. 
Elasmosine,  82. 
Elatcrite,  734. 
Electrum,  3,  740. 
Elhuyarit,  419. 
Eliasite,  175. 
EUagite,  480. 
Embolite,  116. 
Embrithite,  99. 
Emerald,  245. 
Emerald  nickel,  710. 
Emeraude,  245. 
Emoril,  139. 
Emery,  138. 
Emerjlite,  506. 
Emmonite,  699. 
Emplectite,  86. 
Enargite,  107,  797. 
Enoeladite,  600. 
Endellionite,  96. 
Engelhardite,  273. 
Enstatite,  208. 
Ephealte,  507. 
Epiehlorito,  493. 
Epidosyte,  284. 
Epidote  Groups  281;  290. 
Epiglaubite,  564. 
EpiphoBphorite,  636. 


EpiRtilbite,  443. 
Epsom  salt,  Epsomlte,  643. 
Erbsenstein,  679. 
Ercinite,  439. 
Erdkobolt,  181. 
Erdliarz,  734. 
Erdmannite,  285,  414 
Erdol,  723. 
Erdpecb,  751. 
Erdwachs,  732. 
Eremite,  539. 
Erinite,  5H9;  459. 
Erlon,  Erlanite,  797. 
Ersbyite,  361. 
Erubescite,  44. 
Erusibito,  660. 
Erytbrine,  558. 
Erythrite,  558 ;  862. 
Escherite,  261. 
Esroarkitc,  301,  880,  486. 
Essonite,  266. 
Etain,  natif,  17. 

ozyd6,  157. 

sulfur^,  68. 
Eucairite,  39,  797. 
Eucbroite,  566. 
Eucbysiderite,  v.  Pyroxene. 
Euclase,  379. 
Euoolite,  248. 
Eudialyte,  Eudyalite,  248. 
Eudnopbite,  433. 
Eugenesite,  v.  Selenpalladite. 
En^nglanz,  107. 
Eukairite,  39. 
Eukamptita  307,  487. 
Euklas,  379. 
Eukolite,  249. 
Eulysyte,  259. 
Eulytine,  Eulytite,  391. 
Eumanite,  165. 
Euosmite,  743. 
Eupbyllite,  488. 
Eupjrrchroite,  530. 
Eusyncbit,  609. 
Euxenite,  521. 
EuzeoUth,  443,  444. 
Eyansite,  585. 
Exantbalose,  687. 
Exit^le,  Exitelite^  184. 

Fadererz,  91. 
Fahlerz,  Fablite,  100. 
Fablnnite,484;  301. 

Hard,  299. 
Fargite,  426. 
Faroelite,  424. 
Fasciculite,  240. 
Faserklesel,  378. 
FaserzeoUtb,  426. 
Fa88aite,2l6. 
Faujasite,  433. 
Fauserite,  646. 
Fayalite,  258. 
Featber  alum,  654. 
Featber  ore,  91. 


Federalaun,  654. 
Federerz,  91. 
Feitsui,  293. 
Feldspar  Group,  335. 
Feldspar,  Blue,  572. 

Common,  352. 

Labrador,  341. 

Potasb,  352. 

Soda,  848. 

Lime,  341. 

Glassy,  852. 
Feldstein,  352. 
Felsite,  349,  352. 
Felsobanyite,  662. 
Feldspath,  852. 

apyre,  371. 

tenace,  v.  Sanssurite. 

nacre,  352. 
Fer  azur^  556. 

arseniat^,  578. 

arsenical,  76,  77,  78. 

carbonat^,  688. 

chromat^  153. 

bydro-oxid6,  169. 

natif,  15. 

oligiste,  140. 

oxide,  140. 

oxidnl^,  149. 

magnetique,  149. 

muriate,  118. 

pbosphat^,  556. 

speculaire,  140. 

sulfate.  657 ;  646. 

sulfur^  57,  62. 

sulfur^  magnetique,  68 
Ferberite,  604. 
Fergusonite,  524. 
Ferrocalcite,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  514. 
Ferrotitanito,  390. 
Fettbol,461. 
Fettstetn.  827. 
Feuerblende,  93. 
Feuerstein,  196. 
Fibroferrite,  656. 
FibroUte,  373. 
Ficbtelita  735. 
Ficinite,  590. 
Fieldite,  104. 

Figure-stone,  480;  483,  45SI 
Fiorite,  199. 
Fireblende,  93. 
Fischaugenstein,  416. 
Fiscberite,  582. 
Flexible  silyer  ore,  56. 
Fliegenstein,  v,  Anenia 
Flint,  195. 
Flintkalk,  682. 
Float-stone,  199. 
Flockeuerz,  v.  Mimetlte. 
Flos  ferri,  694. 
Flos  succini,  748. 
Flucerine,  126. 
Fluellite,  126. 
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Flucoeriae,  126. 
Fluooerite,  126. 
Fluochlore,  512. 
Fhior-apatite,  531. 
Fluor,  Fiuorite,  123. 
Fluor  Spar,  123. 
Flussspath,  123. 
Foliated  teUurium,  82. 
Fontainebleau  limestone,  678. 
Forbeeite,  560. 
Forsterite,  255. 
Foumetite,  42. 
Fowlerite,  225. 
Franeolite,  530. 
Franklinite,  152. 
Frauenglaa,  v.  Mica. 
Freibergite,  101. 
Freieslebenite,  93. 
Fritsscheite,  587. 
Fniirardite.  276. 
Fuchsite.  309. 
FuUer*8  Earth,  458,  473. 
Fullonite,  v.  Onegite. 
Funkite,  215. 
Fuscite,  319. 

Gabronite,  824. 

Gadolin,  Gadoiinite,  293 ;  386. 
GagateB,  760. 
Gahnite,  149 ;  147,  276. 
Galactite,  426. 
Galapektit,  473,  475. 
Galena,  Galenite,  40. 
Galenoceratite,  708* 
Gallicinite,  647. 
Gallitxenstein,  647. 
Galmey,  407. 
Gamsigradite,  236. 
Ganomatite,  798. 
Gansekothig-en,  798. 
Ghiramanticus,  265. 
Garnet,  265. 

Bohemian,  267. 

Oriental,  267. 

Tetrabedral,  264. 

White,  384. 
Gamsdorffite,  661. 
Gaj-Lussite,  706. 
Gearksutite,  180. 
Gedrite,  281. 
Geblenite,  370. 
Geierite,  77. 
Gekrosstein,  621. 
Gelbantlmonerz,  187. 
Gelbbleierz,  607. 
Gelbeiaenen,  655,  660. 
Gelbeisenfitein,  174. 
Gelberde,  172. 
Gelberz,  81. 

Gelfens,  v.  Chaloopyrito. 
Genthite,  471. 
Geooerellite,  748. 
Geooeric  Acid,  748. 
Qeooerite,  738. 
Geomyricite,  789,  798. 


Geocronite,  105. 

Georetinio  Add,  748. 

GersdorfBte,  72,  798. 

Gejserite,  199. 

Gibbsite,  177. 

Gibraltar  Stone,  680. 

Gieseckita,  479;  829. 

Gifbkies,  78. 

Gigantolite,  480 ;  801,  486. 

GUbertite,  798. 

Gillingite,  492. 

Giobertite,  686. 

Girasol,  198. 

Gismondine.  OUmondite^  418, 

798. 
Glagerite,  476. 
Glance  copper,  62. 
GlanzarsenUckies,  77. 
Glanebrannstein,  162. 
Glanzkobalt  71. 
Glaserite,  615. 
Glasere,  Glanxerz^  88l 
Glaskopf;  140. 
Glasspat,  123. 
Glaubapatite,  586;  564 
Glauber  salt,  686. 
Glauberite,  627. 
Glauoodot,  80 ;  81,  798. 
Glaucolite,  319. 
Glauoonite,  462. 
Glauoophane,  244. 
Glankosiderit,  656. 
Glimmer,  802,  309.  • 

Glinkite,  256. 
Globosite,  684. 
Glockerite,  662. 
Glossecollite,  475. 
GlottaUte,  417. 
Gmelinite,  486;  437. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
GoldteUur,  81. 
Gongylite,  480. 
Goshenite,  246. 
Goslarite,  647. 
Gothite,  169. 
Gotthardite,  92. 
Grahamite,  758. 
Gramenite,  461. 
Grammatite,  288. 
Grammite,  o.  Wollastonite. 
Granat,  265. 
Granatite,  388. 
Granite,  359. 
Granulyte,  852. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  500. 

Graubraunsteinen,  166,  170. 
Grauerz,  v  Ghdeua. 
Graukobalterz,  47. 
I  Graugiltigerz,  101.  | 


Gnrakupfereii^  v.  Tennantitft 
GrftuUte^644. 
Graumanganen,  166,  170. 
Grausilber,  v.  Selbite. 
Grauspiessglaniert,  29. 
Grauspicssglasers,  29. 
Graj  antimony,  29. 

copper,  100. 
Green  diallage,  215.  286. 

earth,  462,  468. 

uron  ore,  583. 

lead  ore.  535. 

maiachite,  713. 

▼itriol,646. 
Greenlandile,  516. 
Greenocldte,  69^ 
Greenoyite,  888. 
Grenat,  265. 
Grenatite,  388. 
Grengesita  501. 
Groppite,  486. 
Groroilite,  181. 
Grossularite,  266. 
Grothite,  386. 
Griinauite,  47. 
Griinbleierz.  536,  587. 
Gruneisenerde,  683. 
Griinei^enstein,  583. 
Grtinerde,  462,  463. 
Griinerite,  23^ 
Guanite,  551. 
Guano,  535. 
Guarinite,  388. 
Guayacanite,  107. 
Gummiers,  179. 
Gummispath,  577. 
Gummito,  179,  476. 
Gurhofian,  Gurhofite,  682. 
Guiolite,  398. 
GuyaquiUite,  746. 
Gymnite,  469. 
Gyps,  637. 
Gypsum,  637. 
GyroUte,  398. 

Hearkies,  66;  76. 
HaanwlK,  644 
HiBmachatee,  196. 
Hsematoconite,  676. 
HfiBmatite,  140. 
Hafhefjordit,  346. 
Haidingerite,  562;  86u 
Hair-salt,  644 
Halbazurblei,  v,  Caledonilt 
Halbvitriolblel,  628. 
Halite,  112. 
HaUite,  658. 
HaUoylite,  476. 
Halloysite.  476. 
Halocbalzit,  121. 
Halotriohine^  654 
Halotrichite,  654;  649. 
HammocfaryBoe,  302. 
Hampshirite,  467. 
Harmotome,  489,  799i 
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Harringtonite,  480. 
Harrisite,  53. 
Hartbraunstein,  163. 
UarUa,  742. 
Hartite,  736. 
Hartkobalterz,  71. 
Hartmanganerz,  180. 
Bartmannite,  61. 
Dartspat.  371. 
Hatchetcite,  Hatchettiiie,  781; 

728. 
HaaeritOf  64. 
Hauamaimite,  162. 
Haiiyne,  Haiirnite,  832;  388. 
Uaydenite,  484. 
Hayesioe.  699;  697. 
Haytorite,  196;  882. 
Heavy  Hpar,  616. 
Hebetine,  262. 
Ilecatolite,  354. 
Hedcubergite,  216. 
Hedyphane,  637. 
HelioUte,  355. 
Heliotrope,  194. 
HeUefliuta,  349,  853. 
Helminth,  602. 
Helretan,  801. 
Helvin.  Helvite,  264. 
Hematite,  140;  167,  799. 

Black,  180. 

Brown,  172. 
Hemichalcit,  86. 
Hemimorphite,  407. 
Hepatinerz,  138,  402. 
Hepatite,  616. 
Heraclion,  149. 
Hercynite,  148. 
Herderite,  546. 
Hermannite,  226. 
Hennesite,  101. 
Herrerite,  692. 
Herschelite,  437. 
Hessenbergitey  763. 
Hessite,  50. 
Heteroclin,  163,  226. 
Heteromerite,  276. 
Heteromorphite,  91. 
Heterosite,  542. 
Heulandite.  444;  443. 
Hielmite,  519. 
Highgate  resin,  739. 
Himbeerspath,  691. 
Hirdne,  Hircite,  747. 
Hisingerite,  489. 
H  slopite,  468,  678. 
Htchcocklte,  677. 
Hoemesite,  556. 
Hoevelit,  Hovellit,  111. 
Hoganite,  426. 
Hohlspath.  371. 
Holmesite,  v.  Seybetite. 
Holmite,  508. 
Holz,  BitominoMS.  756. 
Holzkupfereis,  564. 
Holsopal,  V.  Wood  Opal. 


Homichlin,  67. 

Honey-stone,  Honigstein,  750. 
Hopeite,  644. 
Homblei,  703. 
Hornblende,  232. 
Homerz,  114. 
Homfels,  196. 
Hommangan,  227. 
Horn  quicksilver,  111. 
Horn  diver,  114^ 
Homatone,  196. 
Horse-flesh  ore,  44 
Hortonite,  222. 
Houghite,  179. 
Houille,  764. 
Houille  papyrao^  7411. 
Hovite,  709. 
Howlite,  598. 
Huascolite,  42. 
Hiiboerite,  603. 
Hudsonite,  216. 
Humboldtine,  718. 
Humboldtilite,  280. 
Humboldtite,  880. 
Humite,  863. 
Hunterite,  457. 
Hureaulite,  561. 
Huronite,  341 ;  801,  486. 
Huyssenite,  799. 
Hverlera,  478. 
Hversalt,  654. 

Hyacinth,  188,  266,  274,  276. 
Hyalite,  199. 
Hyalomelan,  246. 
Hyalophane,  846,  799. 
Hyalosiderite,  266. 
Hyblite,  484. 
Hydrargillite,  177,  680. 
Hydraulic  limestone,  675,  679. 
Hydroapatite,  636. 
Hydroborocalcit,  699. 
Hydrobucholzite,  799. 
Hydroboracite,  696. 
Hydrochlore,  512. 
Hydrodolomite,  708. 
Hydrolanthanit,  709. 
Hydrohiematito,  167. 
Hydrolite,  486. 
Hydromagnesite,  707. 
Hydromagnocalcit,  708. 
Hydronickelmagnesite^  707* 
Hydrophane,  199. 
Hydrophite,  470. 
Hydropit,  225. 
Hydrosilictte,  799. 
Hydrous  anthophyUite,  176. 
Hydrosteatite,  463. 
Hydrotalc,  495 
Hydrotalcite,  178,  799. 
Hydrotephroite,  260. 
Hydrozincite,  711. 
Hypargyrite,  88. 
Hypersthene,  209 ;  216. 
Hypochlorite,  392. 
Hyperyt«,  348. 


Hyposclerltd,  949. 
Hypostilbite,  441. 
Hypoxantbite,  800. 
Hystatite,  148. 

laapachatcs.  195. 
laspis,  194. 
Iberit6,  481 ;  801. 
Ice,  186. 
Ice  spar,  366. 
Iceland  spar,  677. 
Icbthyophthalmite,  416. 
Tdocraae,  276. 
Idrialine,  Idrialite,  788. 
Iglesiasite,  700. 
Iglite,  Igloite,  694. 
Ildefonsite,  616. 
Illuderite,  290. 
Ilmenite,  143;  626. 
Ilmenorutile,  150. 
Ilvaite,  296. 
ludianite,  837. 
Indioolite,  366. 
Indigo  copper,  88. 
Inolite,  680. 
Iodic  silver,  1 1 7. 

quicksilver,  117. 
lodite,  117. 
lodquecksilber,  117. 
lodsllber,  117. 
lodyrite,  117. 
lolite,  299. 

Hydrous.  801,  484. 
Iridium,  Native,  12. 
Iridosmine,  12. 
Irite,  154. 
Iron,  15. 

Arsenate,  578. 

Antimonial    sulphurel,    f 
Bertliierite. 

Arsenical,  70,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  of,  24. 

Chioridof,  118. 

Chromic,  168. 

Oolumbate,  514,  616. 

Cupreous  arsenate,  674 

Diareenate,  589. 

Hydrous  oxyds,  169. 

Magnetic,  149. 

Meteoric  15. 

Native,  )5. 

Oligist,  1 K). 

Oxalate,  '*18. 

Oxyd,  140. 

Oxydulated,  149. 

Phosphates,  583,  684,  656. 

Silicates,  268,  611. 

Sulphate,  646,  eta 

Sulphid,  Sulphuret,  67,  61 
62. 

TanUlate,  514. 

Tltaniferous,  143. 

Tnngstate^  601. 
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Iron  and  Mangaoeae  Tangstate, 

601. 
Iron  alum,  654. 
Iron  earth,  Blue,  656. 
Iron  natroiite,  426. 
Iron  ore,  Argillaceous.  141, 172. 

Arseuicated,  678. 

Azotomous,  143. 

Bog,  169,  172, 174,178. 

Brown,  172;  169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,  588. 

Jaspery,  141. 

Lenticular,  141. 

Magnetic,  149. 

Micaceous,  140. 

Ochreous,  140,  169. 

Octahedral,  149. 

Pitchy,  589. 

Bed,  140. 

Sparry,  688. 

Specular,  140. 

TitaniferouB,  143. 
Iron  pyrites,  62. 

Magnetic,  58 ;  57. 

White,  76. 
Iron  futile,  169. 
Iron  sand,  143,  149. 
Iron  sinter,  576. 
Ironstone,  Clay,  141,  169,  688. 

Blue,  556. 

Brown,  172. 
Iserine,  Iserite,  144, 146. 
Isophane,  v,  Franklin ite. 
Isopyre,  892. 
Itabiryte,  141. 
Itaoolumyte,  22,  195. 
Ittnerite,  388. 
Ivaarite,  891. 
Ixiolite,  614. 
Izolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  283 ;  290,  202, 

Jade  tenaoe,  290. 

Jadeite,  292. 

Jalpaite,  89. 

Jameaonite,  90,  800. 

Jargon,  272. 

Jarosite,  660. 

Jasper,  196. 

Jaulingite,  800. 

Jayet,  v.  Jet 

Jefferisite,  494. 

Jeffersonite,  215. 

Jelletite,  268. 

Jefreinofflte,  276. 

Jenkinsite,  470. 

JenzBchtte,  201. 

Jet)  760. 

Jewreinowite,  273. 

Johannite,  666. 

Johnite,  680. 

Johnstonite,  40. 


JoUyte,  492. 
Jordanite,  88. 
Joseite,  81. 
Joflsaite,  681. 
Junckerite,  688,  697. 
Jurinite,  164. 

N.B. — Many  names  spelt  with 
an  initial  K  in  German,  begin 
with  C  in  English. 

Kainit,  642. 
Kakochlor,  181. 
Kakozene,  584. 
Kalait.  580. 
Kalamit,  233. 
Ealchstein,  670. 
Kalialaun,  652. 
Ealifeldspath,  362. 
Ealinite.  662. 
Kaliphite,  172. 
Kalisalpeter,  692. 
Kalisaizsaures,  111. 
Kalisulphat,  616. 
Kfllkgranat,  268. 
Kalk-Uarmotome,  488. 
Ealk-Malachit,  716. 
Kalkoligoklas,  846. 
Kalksalpeter,  598. 
Kalkspatii,  670. 
Eallait,  680. 
Eiallochrom.  629. 
Ealomel,  111. 
Kalzedon,  194. 
Eammererit,  495. 
Kammkies,  76. 
Kampylite,  587. 
Eanelstein,  266. 
Kaneite,  61. 

Kaolin,  473  ;  824,  846,  861. 
Eaolinite,  478. 
Ejipnikite,  226. 
Eapnicite,  576. 
Kapnite,  692. 
Karelinite,  186. 
Kameol,  104 
Karpholite,  419. 
Karpbosiderit,  661. 
Karphostilbite,  424. 
Karstenite,  621. 
Eassiterit,  167. 
Eastor,  229. 
Eatapleiit,  401. 
Eataspilit,  483. 
Eatzenauge,  193. 
Eatzen-Silber,  302,  464. 
Eauslmkies,  76. 
Eeffekilite,  478 
Eeilhauite,  387. 
Eenngottite,  88. 
Eeramohalite,  649. 
Eeraphyllite,  v.  Garinthine. 
Eerargyrite,  114. 
Eerasine,  120,  70& 
Eerasite,  120,  708. 
Eerate,  114. 


Eermes,  Eermesitei  1811 
Eermeaome,  186. 
Eerolith,  470. 
Eersantyte,  348. 
Eibdelophnn,  143. 
Eiesel,  189. 
Eieseloerit,  413. 
Eieselgalmey,  407.     . 
Eieselgyps,  621. 
Eieselkupfer,  402. 
Eieselmalaichit,  402. 
Eleselmangan,  226. 
Eieselspath,  v.  Albtteu 
Eieselwismuth,  391. 
Eieselzinkerz,  407 
Eieserite,  041. 
Eilbrickenite,  105. 
Eillinite,  480. 
Eirwanite,  800. 
Eischtimite,  703. 
Elaprothine,  572. 
Elaprothite,  572. 
Elipsteiuite,  611. 
Elinoola.s,  670. 
Elinochlor,  497. 
Enauffite,  611. 
Enebelite,  260. 
Enistersalz,  v.  Halite. 
Eobaltarsenikkies,  78. 
Eobaltbescblag,  558. 
Eobaltbleiglanz,  43. 
Eobaltblutbe,  568. 
EobaltglanA  71;  68. 
Eobaltkies,  68. 
Eobaltmanganerz,  181. 
Eobaltnickelkies,  68. 
Eobalt-Soorodit,  574. 
Eobaltsulfuret  47. 
Eobaltvitriol,  647. 
Eobellite,  99. 
Eoboldine,  68. 
Eochsalz,  112. 
Eoelbingit,  284. 
Eohle,  763. 

Eohlensaurer  Ealk,  686. 
Eohlenyitriolbleispa^  SSt 
Eokkolit,  214,  216. 
Eokscharoffite,  242. 
Eollyrit,  420. 
Eolophonit,  268. 
Eonarit,  406. 
Eondroarsenit,  562. 
Eonichalcit,  565. 
Eonigine,  664. 
Eonleinite,  737. 
Ednlite,  737. 
Eorite,  484 
Eorynit,  74 
Eottigite,  561. 
Eomnd,  187. 
Eotschubeit^  49T. 
Eoupholite,  410. 
Erablite,  859. 
Erantsito,  741. 
Eraurite,  683 
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KroittoDlte^  149. 
Kremersite,  119. 
Kreutzkristalle,  439 
Kreuzstein,  439. 
KriBoberil,  166. 
Krisolith,  266. 
Kjiauvigite,  664. 
Krceberitei  69. 
Krokalith,  426. 
Krokidolite,  243. 
Krokoit,  629. 
Kryolito,  126. 
Kryptolith,  629. 
Kubizit,  432. 
Kuboil,  482. 
Kuhnite,  644. 
Kuboizit,  434. 
Kupaphrite,  670. 
Kupfor,  Gediegen,  14 
Salzsaures,  121. 
KupferantimoDglanz,  86. 
Kupferbleiglanz,  42. 
Kupferbleispath,  663 ;  42. 
Kupferblende,  104. 
Kupforbliithe,  183. 
Kupferdiaspore,  668. 
Kupferfahlerz,  100. 
KupferglaDZ,  Kupferglas,  51 
Kupferglimmer,  671. 
Kupfergriin,  402. 
KupferhornerZi  121. 
Kupferindig,  83. 
Kupferkies,  66. 
Kupferlasur,  716. 
Kupferlebererz,  133. 
Kupfermanganerz,  181. 
Kupfemickel,  60. 
Kupferpecherz,  402. 
KupferphylUt,  671. 
Kupfer^ammterz,  666. 
Kupferschavm,  670. 
Kupferachwarze,  136. 
Kupfferite,  230. 
Kupfer^smaragd,  401. 
Kupfer-uranit,  686. 
Kupfer-vitriol,  648. 
Kupferwasser,  646. 
KupfbrwiBmuiherz,  86,  98. 
KupforwlsmuthglanS)  86. 
Euprein,  62. 
KusteUte,  9. 
£jranite,  376. 
ETmatine,  234. 
KyphoUte.  v.  Serpentine. 
Kyroaite,  76. 

liabradorite,  341. 
Labrador  feldspar,  841. 
Labrador  hornblende,  209. 
Lagonite,  600. 
Lagunite,  600. 
Lnmpadite,  181. 
Lamprophanite,  663. 
JitiuarkitOf  628. 
Lunoaaterite,  707. 


Langite,  666. 
Lanthanitef  709. 
Lanthanocerite,  413. 
Lapls-lazuli,  331. 
Lapis  OUaris,  461. 
Larderellite,  600. 
Lardite,  v,  Pagodita 
Lasionite,  575. 
Lasurfeldspath,  363. 
Lasurite,  715. 
Lasiirstein,  831. 
LatUUte,  332. 
Latrobite,  837. 
Laumonite,  Laumontite,  399. 
Lanriief  74. 
Jiavendulan,  660. 
Lavroffite,  Lawrowit,  216. 
Lazulite,  672. 
Lazur-Apatit,  630. 
Lead,  17. 

Aluminate,  677. 

Antimonial  sulphnret,  96, 
99. 

Antimonate,  691. 

Argentiferous,  41. 

Arsenate,  637. 

Black,  24. 

Carbonate,  700. 

Ohlorid,  117. 

Chloro-carbonate,  703. 

Ghromat^,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphato-carbon- 
ate,  626. 

Hydro-aluminous,  677. 

Molybdate,  607. 

Murio-carbonate,  703. 

Native,  17. 

Oxychlorid,  119,120. 

Ozyds,  186,  168. 

Phosphate,  636. 

Selenate,  669. 

Belenids,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sulphato-oarbonate,   625, 
628. 

Sulphato-chlorid,  627. 

Sulphato-tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphured  40. 

TeUurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  7()0. 
Lead  and  Copper. 

Chromate,  630. 

Chromo-phosphate,  631. 
Lead  glance,  40. 
Lead  ochre,  186. 
Lead  ore,  Green,  636,  637. 

Bed,  628. 

White,  700. 
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Lead  ore,  Yellow,  607. 
Lead  yitriol  622. 
Leadhillite,  624. 
Leberblende,  60. 
Leberkies,  76;  68. 
Leberstein,  616. 
Lecoutite,  636. 
Ledererite,  486. 
Lederite,  383. 
Leedsite,  800. 
Leelite,  863. 
Lehmauite,  290. 
Lehrbachite,  44. 
Lehuntite,  426. 
Lemnian  Earth,  46t. 
Lennilite,  356. 
Lenziuite,  476. 
Leonhardite,  401. 
Leopoldite,  HI. 
Lepidokrokite,  169. 
Lepidolite,  814. 
Lepidomelane,  307 
Lepolite,  S37. 
Lesleyite,  800. 
Lettsomite,  666. 
Leucanterite,  660. 
Leucaugite,  216. 
Leuchtenbergite,  600. 
Leucite,  334. 
Leudtophyr,  335. 
Leiicolite,  326,  376. 
Leucocj'clite,  415. 
Leucopetrite,  743. 
Leucophanite,  260. 
Leucopyrite,  77 ;  76. 
Leuzit,  384. 
Levyne,  Levynite,  431. 
Lherzolyte,  147. 
Libethenite,  663. 
Liebenerite,  479 ;  329,  681 
Liebigite,  717. 
Lievrite,  296. 
Lignite,  765. 
Ligurite,  883. 
LUalite,  814. 
Lillite,  493. 
Limbilite,  258. 
Lime,  Arsenate,  664^ 

Borate,  880,  697. 

Boroijilicate,  880. 

Carbonate,  670. 

Fluate,  123. 

Kitrate,  593. 

Oxalate,  718. 

Phosphate,  530. 

Silicate,  210. 

Sulphate,  621,  687. 

Titanate,  146. 

Tungstate,  606. 
Lime-Malachite,  716. 
Limestone,  678. 

Hydraulic,  679. 

Magnesian,  681. 
Lhnnite,  178;  172. 
Limonite,  172. 
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Llnarite,  663. 

Linoolnite,  444. 

Ldndackerite,  690. 

Lindsajite,  840. 

Linnsite,  68. 

LmseitOf  340. 

Linsenerz,  567. 

Unsenkupfer,  567. 

Liparite,  123. 

Lirooonite,  567. 

litheosphoruB,  616. 

LithioDglimmer,  814, 

Lithionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  478^  47  £^  480. 

Loboit,  276. 

Loganite,  242,  496. 

Lallingite,  76;  77. 

Lomouite,  899. 

LoDchidite,  76. 

Lophoite,  501. 

Lotalite,  216. 

Loweite,  Loveite,  648. 

Lowigite,  659. 

Lozodase,  S52. 

LucuUite,  Lucullan,  677. 

Lumachalle,  679. 

Lunnite,  668. 

Lupus  metallonim,  29. 

Lychnis,  1H8,  147. 

Ljdian  stone,  196. 

Ljellite,  665. 

Ljucurium,  272,  740. 

Lythrodes,  479. 

liade,  371. 
Madureite,  216,  363. 
Magneferrite,  162. 
Biugnesia,  Pure,  686. 

Borate,  596. 

Carbonate,  685. 

Chlorid,  118,  119,  122. 

Fluophoephate,  588, 

Fluosilicate,  363. 

Hydrate,  175. 

Hydro-carbonate^  707. 

Natiye,  176. 

Nitrate,  S93. 

Sulphate,  648. 
Magnesia  alum,  668. 
ICagnesian  limestone^  682. 

pharmacoUte,  544. 
MagB^Bie  hydrat^e,  175. 

carbonate,  686. 

nitrat^  693. 

phosphate  688. 
Magnesinitre,  693. 
Magnesioferrite,  162. 
Magnesite,  685 ;  466. 
Magneteisenstein,  149. 
Magnetis,  461. 
Magnetio  iron  ore,  149. 
Magnetic  pyrites,  68. 
Magnetite,  149,  800. 
Magnetkies,  68. 


Magnetopyrlte,  58. 
Magnofemte,  152. 
Malachite,  Blue,  716. 

Green,  713. 

Lime,  715. 
Malacolite,  214. 
fidalaoon,  Malakon,  276. 
Maltha,  728. 
Malthadte,  468. 
Mamanite,  642. 
Mandelato,  678. 
Manganalaun,  658. 
Mangan,  Kohlensanres,  691. 
Manganamphibole,  226. 
Manganblende,  46. 
Manganepidote,  286. 
Manganerz,  Grauer,  166,  170. 

Kttpferhaltiges,  166. 

Prismatoidisches,  171. 

Schwarzer,  162. 
Manganese,    Ozyd,    162,    163, 
165,  166. 

Hydrous  ozyds,  162,  170. 
180. 

Arsenluret,  61. 

Blade,  162. 

Bog,  181. 

Carbonate,  691. 

Chlorid,  122. 

Cupreous,  181. 

Earthy,  181. 

Gray,  166. 

Phosphate,  641,  643. 

Red,  226. 

Silicates,  226,  260. 

Sulphid,  46,  64. 
Manganeue-Ore,  Brachytypous, 
163. 

Prismatic,  165. 

Pyramidal,  162. 
Manganese  alum,  658. 
Manganese  spar,  226. 
Manganglanz,  46. 
Mangangranaty  268. 
Manganite,  170. 
Mangankiesel,  226. 
Mangankupfererz,  166. 
Mangankupferozyd,  166. 
Manganocaldte,  697 ;  678. 
Manganopal,  v,  OpaL 
Manganschaum,  181. 
Manganspath,  691. 
Marasmolite,  48. 
Marble,  670. 

Yerd-antique,  676. 
Marcasite,  75;  62,  800. 
Maroeline,  168,  226. 
Maroylite,  137;  121. 
Marekanite,  v.  Pearistone 
Margarite,  506:  489. 
Margarodite,  487 ;  310. 
MariaUte,  326;  382. 
Marionite,  711. 
Marl,  679. 
Marmatite,  48. 


Marmolite,  466. 
Martinsite,  112,  64L 
Martite,  142. 

Mascagnine,  Masoagnite,  68i 
Maskelyne,  665. 
Masonite,  604. 
Massicot,  136. 
MaUockite,  119. 
Manilite,  v.  Labradmiie. 
Me^jidite,  667. 
Meerschaum,  466. 
Megabasite,  604. 
Megabromite,  116. 
Mehl-ZeoUth,  426,  430. 
Meionite,  318. 
Melaoonite,  136,  804. 
Melanasphalt,  753. 
Melanchlor,  543. 
Melancbym,  744,  760. 
Melanellite,  750. 
Melanglanz,  v.  Stephanita 
Melanhydnt,  483. 
Melanite.  267. 
Melanochroite,  630. 
Melaoolite,  490. 
Melanteria,  646. 
Melanterite,  646,  800. 
MeliUte,  MelliUte,  880;  76a 
Melinite,  477. 
Melinophane,  263. 
Meliphanite,  268. 
Mellate  of  alumine^  7Ml 
Mellite,  760. 
Molinose,  607. 
Meionite,  801. 
Melopsite,  478. 
Menaocanite,  143. 
Menakerz,  383. 
Mendipite,  120. 
Meudozite,  653. 
Moneghinlte,  105. 
Mengite,  625 ;  639. 
Menilite,  199. 
Mennige,  163. 
Mercure  argental,  18. 

sulfure,  56. 

iodure,  117. 
Mercury,  Antimonite^  641. 

Amalgam,  18. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Katiye,  IS. 

Selenid,  66. 

Sulphid,  66. 
Merda  di  Diavolo,  746. 
Merkurblende,  56. 
Merkui^lanz,  56. 
Merozene,  807. 
Mesitine,  Mesitits^  687 ; 
Mesitinspath,  687. 
Mesole,  424. 
Meeolin,  481. 
Mesolite,  430. 
Meaotype,  424»  426,  4S0. 
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&fc8atype  epoint^,  416. 
&CeB8iDgbluthe,712. 
Metabrushite,  653. 
Metachlorite,  603. 
Metaxite,  465. 
Metazoite,  494. 
Miascyte,  328,  369. 
Miargyrite,  88. 
Mica  Qroapk  801. 
Uica,  Hexagonal,  804. 

Lithia,  814. 

Obliqae,  309. 

Bbombto^  802. 
Mica  dea  peintrefl^  24. 
Mica  pictoria,  24. 
Mica  schist^  859. 
MicaphUit,  37 1. 
Micarelle,  324 
Michaelite,  199. 
Michaelaonite,  289. 
Microbromite,  115. 
Microclin,  865. 
Microcosmic  salty  651. 
Microlite,  613. 
Middletonito.  746. 
Miemite^  682. 

Mieaite,  535.  » 

Miicrokiin,  855. 
Millerite,  66. 

Miloschin,  Miloadiite,  6ia 
MioneteDe,  Mimetite,  587. 
MimetesCf  Mimetasite,  537. 
Mineral  caoutchouc,  734i 

coal,  753. 

charcoal,  755. 

oil,  728,  728,  737. 

pitch,  728,  751. 

resin,  789-747. 

tallovr,  781. 

tar,  728. 

wax,  727,  730. 
Minium,  168;  55. 
Mirabilite,  636. 
Misenite,  615. 
Mispiokel,  78. 
Misy,  666 ;  646,  660. 
Mizzonite,  326. 
Mocha  Stone,  196. 
Modumite,  71. 
Mohsine,  76,  77. 
Mobsite,  143. 
Mollit,  672. 
Molocbites,  713. 
Molybdanbleispath,  607. 
Molybdanglanz,  8SL 
Molybd&DOchre,  185. 
Molybd&nsilber,  82. 
Molybdate  of  lead,  607. 
Molybdate  of  iron,  186. 
Molybdena,  salphid  o(  32. 
Moiybddne  sojfur^  82. 
Molybdenite,  82. 
Mclybdio  ochre^  186. 

silver,  32. 
Moiybdine,  Molybdite,  166. 


Moly^te,  118. 
Monaalte,  639. 
Monazitoid,  689. 
Mondsteln,  v.  Moonstone. 
Monheimite,  v.  Eapnite. 
Monimolite,  646. 
Mouophan,  443. 
Monradite,  221,  406. 
Monrolite,  878. 
Monunite,  668,  801. 
Monticellite,  255. 
Montmartite,  687. 
Montmorillonite,  469. 
Moonstone^  347,  350,  352,  640. 
Morasterz,  172,  174^  178. 
Mordenite,  446. 
Morenosite,  648. 
Moresoetite,  409. 
Mornite,  841. 
Morbnollte,  660. 
Moroxite,  530. 
Morvenite,  439. 
Mosandrite,  296. 
Mossottite,  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  853. 
Muller's  glass,  199. 
Mullerine,  Muilerite^  8m 
MuUicite,  556. 
Mundic,  62. 
Murchisonite,  352. 
Muriacite,  621. 
Muromontite,  289. 
Murrbina,  194. 
Muscovite,  309,  801. 
Muscovy  glass,  809. 
Miisenite,  «.  Siegenite. 
Mussite,  214,  702. 
Myelin,  378. 
Mysorin,  715. 

Nacrlte,  809;  456,473. 
Nadeleisenex^  169. 
Nadelen,  100. 
Nadelstein,  694. 
NadelzeoUth,  426. 
Nagyagerers,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Naphthadil,  734 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblondew 
Natrocalcite,  677. 
Natrolite,  426;  824. 
Natrolite,  Iron,  426. 
Natron,  705. 

alaun,  663. 

salpeter,  592. 
Natroborocaldte,  698. 
Natronspodnmeii,  346. 
Nanmannite,  39. 
Necronite,  352. 
Needle  ore,  100. 


Needle  ipar,  v.  Aragvmiteu 

Needlestone,  426. 

Nefelina,  327. 

Neft-gil,  734. 

Nemsdite,  176. 

Neoctese,  574. 

Neolite,  406. 

Neoplase,  657. 

Neotokite,  491. 

Neotype,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  288;   287,  290^  2n 

801. 
Nephelindoleryte,  828. 
Nertschmakite,  476. 
Neurolite,  482. 
Newjanskite,  12. 
Newkirkite,  171. 
NioooUte,  60. 
Nickel,  jintimonial,  61. 

Arsenate,  661 ;  548. 

Arsenical,  60,  72. 

Bismuth,  47. 

Carbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Qxyd,  134. 

Silicate,  404,  471,  610. 

Sulphate,  648. 

Sulphid,  Sulphuret^  66. 

White,  77. 
Nickel  glance,  72. 

green,  560. 

ochre,  660. 

Btibine.  73. 

vitriol,  648. 
Nickel  ft  cobalt,  Arsenate  o^ 

660. 
Nickel  ft  iron,   Solphnret   of 

Sulphid  of;  47. 
Nlckelantimonglanz,  73. 
Nickelarsemkglanz,  72. 
Nickelarsenikides,  72. 
Nldcelblflthe,  560. 
Niokel^ans,  72. 
Nickel-Gymnite,  471. 
Nickeliferous  gray  antimony,  7  Z 
Nickeline,  60. 
Nickelkies,  66. 
Nickelocker,  560. 
Nickeloz^dul,  184. 
NiokelspiessglaDien,  78. 
Nickelwiamuthglans,  47. 
Nioopyrite,  47. 
Nierenstein,  238. 
Nigrine,  159. 
Niobite,  515. 
NiphoUte,  128. 
Nitratine,  592. 
Nitre,  592. 
Nltrocaldte,  693. 
Nitromagnesite,  693. 
Nontronite,  461. 
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Noralito,  336. 
Nordeaskioldite,  288. 
Nordmarkite,  389. 
Nosean,  Nosin,  Noeite,  88S. 
Notito,  484. 
Nuasierite,  636. 
Nattallite,  319. 

Obsidian,  869. 

Ochran,  4*77. 

Oohre,  Antimonj,  187,  188. 

Bismuth,  186. 

Brown,  172. 

Ohrome,  610. 

Iron,  140. 

Molybdio^  186. 

Plumblo,  186. 

Bed,  140,  167. 

Tantalic,  188. 

TeUttric,  188. 

Tungstio,  186w 

Uranio  668. 

Yellow,  172. 

Vitriol  662. 
Ochroito,  413. 
Ockergelb,  172. 
Octahedrite,  161. 
Odoutolito,  680. 
(EUacherite,  489. 
(Eretedite.  276. 
Ogooite,  603. 

Oil,  Qenesee  or  Senecn,  726. 
Oisanite.  161,  281. 
Okenite,  398. 
Oktibehite,  16. 
Olaflt,  349. 
Oli^t  iron,  140. 
Ol^odase,  346. 
Oligoklasalbit,  849l 
Oligon  spar,  688. 
Oligophyre,  348. 
OliYonchalcit,  663. 
OUvenen,  663,  67a 
01iT«nite,  664. 
OUvine,  267. 
Omphadt,  22a. 
0n6gite»  169. 
Onoosin,  480. 
OnolHte^  66,  808 
Onyx,  1V6;  680. 
OoUta,  679. 
O68ito,480. 
Opal,  198. 

OpalnJlopliaiM^  421. 
Operment,  27. 
0phiolit6»  466. 
Ophite,  464;  46a 
Opsimoflev  611. 
OrnatiAa 

gTmphi<i!M»  81 
0rai^te,4ia 
OraYitiitis  -ftlT. 
Orichalcite,  7ia 
Omithite,  65a 
OiopioQ,  47a 


Orpiment,  27. 
Orthite,  286. 
Orthoclase,  362,  80  a 
Orthoae,  86a 
Oserakite,  694. 
Osmelite,  396. 
Osmiridinm,  la 
OsteoooUa^  680. 
OsteoUte,  630. 
Oatranite,  27a 
Ottralite,  606. 
Oavaroyite,  270. 
Owenite,  607. 
Ozacalcite,  7ia 
Oxalite,  718. 
Oxhaverite,  416. 
Ozarkite,424;  829. 
Ozocerite,  Ozokerit,  782;  728, 
731,  783. 

PachnoUte,  129. 
Padte,  81. 
Paederos,  1 9a 
Pagodite,  480 ;  464. 
Paisbergite,  226. 
Palsdo-Natrolith,  42a 
Palagonite,  483;  222,  802. 
Paligorskite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  14a 
Paradoxite,  363. 
Paraffin,  730. 
Paragonlte^  487. 
Paralogite,  326. 
Paralominite,  661. 
Paranthine,    Paranthito,    818; 

3ia 
ParasitB,  696. 
Psrastilbite,  444^ 
Parathorite,  763. 
Pargaaite,  2Sa 
Parisite,  70a 
Parophite,  479. 
Partschin,  PartBchinite,  89a 
Partsite,  18a 
Pfeaaauite,  824. 
Pftatreifce,  66a 
Pateraite,  60a 
Patrinite,  lOa 
Pbttersonite,  801. 
P^ulit,  20a 
P^t,81. 
Peaii*mfciK  60a 
Pearl  sinter,  199. 
Pearl-spar,  682 ;  68a 
Pearlatone,  859. 
Peaaione,  «.  Pisolite. 
Pediblende,  P«cben^  154. 
Pechkohlfl^  76a 
Pediopel,  19a 
Pechstein,  359. 
Pechuran,  154. 
Peccolite^  396. 


Peganite,  58a 
Pegmatolite,  351 
Pektolith,  396. 
P^6'8  Hair,  860. 
Peliom,  299. 
Pelicanite,  467. 
Pelokonite,  18L 
Pencatite,  70a 
Pennine,  Penmniti^  49a 
Pennite,  708. 
Pentaklaait,  213. 
Pentlandite,  47. 
Peplolit,  485. 
Pereyliie^  12a 
Periolaae,  Peridasite^  Ida 
Peridot,  256,  867. 
Peridoto  bianco,  25a 
Periklas,  134. 
Periklin,  349. 
Peristerite,  848. 
Perlglimmer,  506. 
Perlit,  369. 
Perlstein,  869. 
Pertbite,  356. 
Pero&kite»  Ua 
Perowakine,  64L 
Perowskit,  14a 
Peulite,  22a 
Petrified  wood,  19a 
Petrolene,  729,  751. 
Petroleum,  723. 
PetroBilex,  349,  358. 
Pettkoite,  631. 
Petuntse,  47a 
Petzite,  61. 
Pfafflte,  91. 

PTeifenstein,  v.  Oatlinite. 
Phaoolite,  484. 
Phastine,  469. 
PharroaooUte,  654;  54a 
Phamiakochaldt,  564. 
Pbarmaoosideritfl^  57a 
Phenactte,  Pbeoakit,  86a 
Pbengite,  309. 
PhiUipsite^  48a 
Phlogopite,  30a 
Phcenidte^  63a 
Phoanikochrotte,  630. 
PhoBstine,  209. 
Pholerite,  472,473;  481 
Phonite,  827. 
Pbonolyte,  859. 
Phosgenite,  70a 
Phoephid  of  iron  and  nioM,  € 
Phoqriiocerite^  529. 
Pho^>bocfaaldt«^  56a 
Phospborblei, «.  PjToaMtplnl& 
PhoeiAoreisenainter  58a 
Pboe|riiorgummite^  179. 
Phoepborite,  53a 
Phonphorkapfereta,  MS,  5it 
Phosphorsauree^  568^  5Ta 
Photidte,  887. 
FlMtizit,  887. 
PboCoUt6,S9a 
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PLrenitoid,  S26L 

Phthanyte,  196. 

Phyllite,  506. 

Pbylloretin,  737 ;  736 

Pbjsalite,  .876. 

Piauzite,  758. 

Pickeringite,  653. 

Picotite,  147. 

Picranalcime,  483. 

Picrofluite,  512. 

Picrolite,  Pikrolit,  466. 

Pioi-omerite,  642. 

Pioropbarmaoolite,  554. 

PicrophyU,  Pikropbjll,  220, 406. 

Pioroemine,  Pikroamin,  405. 

Picrotanite,  144. 

Picrotepbroite,  259.* 

Piorothomsonite,  426. 

PiciTte,  258. 

Pictite,  883. 

Piddingtonite,  282. 

Piedmootite^  285. 

Pierre  graaae,  827. 

Pigotlte,  750. 

Pihlite.  455.  ' 

Paaenite,  32. 

PimeUte^  510. 

PiDguite,  461. 

Pinite,479;  301. 

PiDitoid,  480. 

PiotiDe,  472. 

Pipestone,  v.  Oatlinite. 

Pireniit,  269. 

Pirop,  267. 

Pisanite,  H46. 

PisoUte,  679. 

Pissophane,  Pisaophanlte,  661. 

Pistadte,  Piatasit,  281. 

Pistomesite,  688. 

Pitch,  Mineral,  728,  75U 

Pitchblende,  154;  179. 

Pitchstone,  3.^9. 

Pitchy  iron  ore,  589. 

Pitkarandite.  221,  406,  452. 

Pittasphalt,  751. 

Pittioite,  Pittizit,  689. 

Pittinerz,  175. 

Pittinite,  175. 

Pittolium,  728. 

Plagioclase,  802. 

Plagionite,  89. 

Planerite,  576. 

Plasma,  194. 

Plaster  of  Paris,  637. 

Plata  acol,  804. 

bismntal,  36. 

oomea,  115.  * 

yerde,  116,  116. 
Platinum,  Natire,  10. 
Platiniridiam,  11. 
Plattnerite,  167. 
Platyophthalmon,  20. 
Pleonaste,  147. 
Pleasite,  73. 
PleufodaM^  638. 


Plmian,  80. 

PHnthite,  477. 

P«omb  antimonie  sulftir^  96, 99. 

arseniat^  587. 

carbonate,  700. 

chloro-carbonat^,  703. 

oblorur^,  117,  119,  120. 

chromate,  628,  630. 

hjdro-alaminenx,  677. 

moljbdat^  607. 

natUl  17. 

ozyohloriodnrd,  120. 

oxid^  136,  163. 

selenior^  42,  44b 

sulfate  622. 

sulfur^,  40. 
Plombgomme,  577. 
Plombierite,  802. 
Plnmbeine,  42. 
Plombago,  24. 
Plumbic  ochre,  136. 
Plumbocalcite,  678. 
Plumbogummite,  677. 
Plumboreainite,  677. 
Plumbostib,  99. 
Plumbum  oandidum,  17. 

nigrum,  17. 
Plumites,  91. 
Plumose  ore,  91. 
Plumosit,  91. 
Poikilit,  44. 
Poikilop3rrite,  44. 
Poiz  minerale,  728. 
Polianite,  165. 
Polludte,  Pollux,  249. 
Poljadelphite,  268. 
Poljargite,  480;  340. 
Poljbasite,  107. 
Polycrase,  528. 
Polychroilite,  485. 
Polychrom,  635. 
Polyhalite,  641. 
Poljbydrite,  493. 
Poljkras,  523. 
PoljUte,  216. 
Poljmignjte,  523. 
Polysphserite,  535. 
Polytelite,  104;  101,  804. 
Polyxen,  10. 
Poonahlite,  428. 
Poruelain  day,  473. 
Porcelain  spar,  324» 
Poroellophite,  464. 
Porphyry,  359. 
PorpeKite,4. 
Porrioin,  v.  Pyroxene. 
Portite,  468. 
Porsellanerde,  473. 
Porzelanit,  324. 
Portor,  679. 
Potash  alum,  652. 
Potash,  Muriate,  111;  118. 

Nitrate,  592. 

Sulphate,  614^  616. 
Potassium,  chlorid.  111,  118. 


PotBtone,461. 
Pounxa,  V.  Borax. 
Prase,  194. 
Prasin,  568. 
Pra8eolite,485;  301. 
Prasilite,  503. 
Predazzite,  708. 
Pregattit,  487. 
Prehuite,  410. 
Prehnitoid,  326. 
Preunnerite,  677. 
Prochbrite,  501. 
Prosopite,  130. 
Protheite,  216. 
Protobastite,  208. 
Proustite,  96. 

Prussian  blue.  Native,  66a. 
Prmbramite,  169;  48. 
Psathyrit,  742. 
Psaturose,  106. 
Pseudoalbite,  844 
Pseudoapatite,  581. 
Pseudogalena,  48. 
Pseudomalachit,  568. 
Pseudonepheline,  327. 
Pseudolibetheuit,  563, 
Pseudophite,  496. 
Pseudosommite,  32T. 
Pseudotriplite,  542. 
Psilomelane,  180. 
Psimythite,  624. 
Pterolite,  808. 
Puflerite,  441. 
Pumice,  359. 
Purple  copper,  44 
Puschlcinite,  281. 
Pycnite,  876. 
Pyrallolite,  220,  406, 461. 
Pyrantimonite,  186. 
Pyrargillite,  486. 
Pyrargyrite,  94. 
I^rauxite,  454. 
Pyreneite,  268. 
Pyrgom,  216. 
Pyrite,  62,  802. 
Pyrites,  Arsenical,  78;  V^ 

Auriferous,  62. 

Capillary,  56. 

Cellular,  75. 

Cockscomb,  76. 

Copper,  66. 

Erubescent,  44 

Hepatic^  75. 

Hydrous,  76. 

Iron,  62. 

Magnetic,  58 ;  57. 

Prismatic  Iron,  76,  7t 

Radiated,  75. 

Spear,  76. 

Tin,  6a 

Variegated,  44 

White  iron,  76. 
Pyraurite,  179. 
Pyrochlore,512;  618L 
Pyrochndte,  177. 
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PyrodaBito^  68S. 
Fpogaanite,  536. 
^rolusite,  165. 
I^oxnelane,  803. 
Pyromeline,  648. 
Pjromorphite,  535;  537. 
Pyrope,  267. 
Pyrophyllite,  464. 
Pyrophysalitef  376. 
Pyropissite,  734. 
Pyroretii],  744,  745. 
r^roretinltei  74^ 
l^orthite,  285. 
Pyroscheererite,  7S7. 
Fyroscleritei  493. 
Pyrosiderite,  169. 
PyroBmalite,  414. 
Pyrostibite,  186. 
PyroBtilpnite,  93. 
Pyrotechnite,  615. 
Pyroxene^  212,  803. 
I^oxenyie,  220,  359. 
Pyrrhite,  763. 
Fyrrholite,  480. 
Pyrrhosiderite,  169. 
Pyrrhotine,  57. 
I^rrhotite,  58 ;  57,  803. 

Quartz,  189,  803. 

Femiprinous,  198. 

G^ranular,  195. 

nectiquef  199. 

resinite,  198. 
Quecksilberfahlerz,  101. 
QueoksilberbraDdeiz,  738;  55. 
Quecksilberbomerz,  111. 
QuecksUberlebererz,  55. 
Quellen,  178. 
Qoioksilyer,  Native,  13. 

Antimonite,  547. 

Chlorid,  HI. 

Horn,  HI. 

lodid,  117. 

Sulphiiret,  55. 

Selenid.  56. 
Qtdncite,  406. 

Rabenglimmer,  314 
Radauite,  341. 
Radelerz,  96. 
Hadiated  pyrites,  76. 
Radiolite,  426. 
Rahtite,  48. 
Raimondite,  666. 
Rammelsbergite,  77 ;  70. 
Randanite,  199. 
Rapbaoosmite,  48. 
Etapidolite,  319. 
Rapbilite,  233. 

Raseneisenstoin,  172,  174,  178. 
Rastolyte,  486. 
Rathollte,  896. 
Ratofkit,  123. 
Raubkalk,  682. 
Raumit,  485. 


Banschgelb,  26,  27. 
Rautonspath,  682. 
Razonmoffskin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

copper  ore,  138. 

hematite,  140. 

iron  ore,  140. 

iron  vitriol,  667. 

lead  ore,  628. 

manganese,  691. 

ochre,  141,  167. 

silver  ore,  94,  96. 

vitriol,  647. 

sine  ore,  185. 
Reddle,  141. 
Rednithite,  52. 
Reichite,  677. 
Reissacherite,  181. 
Reissbley,  24. 
Refdanskite,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  451. 
Resigallum,  26,  27. 
Resin,  Mineral,  eta,  739-747. 

Highgate,  789. 
Retinasphalt,  748. 
Retinalite,  464. 
Retinellite,  748. 
Retiuic  Add,  748. 
Retinite,  739 ;  763. 
Retzbanyite,  100. 
Reizite,  v,  jEdelforsite. 
Reussin,  637. 
Reussinite,  744. 
Rhffitizite,  875. 
Rbodalose,  647. 
Rhodalite,  469. 
Rhodium  gold,  41. 
Rhodlzite,  596. 
Rhodochrome,  495. 
Rhodochrosite,  691. 
Rhodoial,  558. 
Rhodonite,  226. 
Rhodophyllite,  495. 
Rhombenglimmer,  302,  804. 
Rhomb-spar,  682. 
RhyaooUte,  352. 
Richmondite,  803. 
Richterite,  234;  216. 
Riemannite,  419. 
RipidoUte,  497 ;  601. 
Risigallum,  26. 
Rittingerite,  94. 
Rock  cork,  v.  Hornblende. 

crystal,  198. 

meal,  680. 

milk,  680. 

salt,  112. 

soap,  476. 
Rochlandite^  v.  Serpentine. 
Rochlederite,  744. 
Roemerite,  656^ 


Roesslerite,  566. 
Rohwand,  685. 
Rogenstein,  679. 
Romanzovit,  266. 
Romeine,  Romeite,  547. 
Roschgewachs.  106. 
Rose  quartz,  198. 
Roselite,  560. 
Rosellan,  v.  Rosita 
Rosite,  340 ;  85,  480. 
Rothbleierz,  628. 
Rothbraunstein,  226. 
Rotheisenerz,  140. 
Rotber  vitriol,  647. 
Rothgiiltigerz,  94^  Se. 
Rothkupfererz,  1S3. 
Rothnidcelkies,  60. 
Rothoffit,  268. 
Rothspiessglanzer^  186. 
RothspiesgLaserz,  186. 
Rothzinkerz,  135. 
Rottisite,  471. 
Rubellan,  304. 
Rubellite,  365. 
Ruberite,  133. 
Rubioelle,  147. 
Rubin,  138. 
Rubinblende,  94. 
Rubinglimmer,  170. 
Ruby,  Spinel,  Balas,  AimmfMiiif 
147. 
Oriental,  138. 
Ruby-blende,  94^ 
Ruby  sUver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Ruthenium,  Sulpharet,  74w 
Rutherfordite,  526. 
RutUe,  159. 
Ryaoolite,  352. 

Saccharite,  344 
Safilorite,  70. 
Sagenite,  159,  198. 
SahHte,  215. 
Sal  ammoniac,  114. 

gemme,  112. 
Salamstein,  v.  Sapphiie. 
Saldanite,  649. 
Salmare,  112. 
Salmiak,  114. 
Salt,  Common,  112. 
Saltpeter,  592. 
Salts  of  Iron,  750. 
Salzkupererzi  121. 
Samarskite,  520. 
Samian  Earth,  473. 
Sammetblende,  169. 
Sammeterz,  666. 
Samoite,  478. 
Semteisenera,  169. 
Sandaraca,  26. 
Sandbergerite,  104. 
Sandstone,  196. 
Sanidin,  352. 
Sapomte,472;  469L 
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Bappaie,  375. 
Sapphire,  1S8. 

d'ean,  299. 
Sapphlrine,  891. 
Sapphirus,  831. 
Saroolite,  317,  486. 
Sard,  194. 
Sard  achates,  196. 
Sardinian,  622. 
Sardonyx,  195. 
Sartorite,  87. 
Saspachite,  447. 
Sessolite,  Seasolin,  694. 
Satin  spar,  687,  678. 
Satersbergite,  76. 
Saualpit,  290. 
Sauasorite,  290 ;  821,  341. 
Saustoin,  677. 
Savite,  426. 
Sajnite,  47. 
Soarbroite,  421. 
Bcapolite  Group.  817. 
Schaalstein,  210. 
Schabasit,  434. 
Schapbachite,  86. 
SchitzeUit,  HI. 
Schaumepath,  678. 
Scheelbleispath,  606. 
Scheelin  caicaire,  605. 

ferrugine,  601. 
Scheelite,  605,  803. 
Scheelitine.  606. 
Scheelsaure,  186. 
Scheelsaurea  blei,  606. 
Scheelfipath,  605. 
^heererite,  727. 
Schefferite,  215,  242. 
Schieferspath,  678. 
Sdulfglaserz,  93. 
Schiller-spar,    469;    209,    210, 

221. 
Sohillerstein,  221. 
Schlanite,  746. 
Schmelzstem,  326. 
Schmirgel,  139. 
Schneiderite^  899. 
Schonit,  642. 
Schorl,  205,  865. 
Schorl  rouge,  159. 
Schorlartiger  beril,  876. 
SchorUto,  877. 
Schorlomite,  390. 
Schorza,  281. 
Schreibersite,  61. 
SchrlftenB.  Schrift-tenur,  81. 
Schrotterite,  421. 
Schulzit,  105. 
Schuppenstein,  316^ 
Schiitzit,  619. 
Schwarzbraunstein,  162. 
Schwartzembergite,  120. 
Schwarzerz.  46,  100,  106. 
SchwarzgiltigenB,  101, 106. 
Bchwarzmanganers,  162. 
Sobwarzspiessglaaerz^  96. 


Schwaizite,  101. 
Schwefol,  Naiurlicher,  20. 
Schwefelantlmonblei,  99. 
Schwefelkies,  62. 
Schwefelkobalt,  47. 
Schwefelnickel,  66. 
Schwefelquecksilber,  55. 
Schwefelakure,  614. 
.SchwefelsUber,  88,  61. 
Schwerbleierz,  167. 
Schwerspath,  616,  619. 
Schwerstein,  605. 
Schweruranerz,  164. 
Schwimmkiesei,  199. 
Sderetinite,  744. 
Scleroclase,  87,  92. 
Scolecite,  428. 

Anhydrous,  861. 
Scolexeroee,  361. 
Soorodite,  674. 
Scorza,  281. 
Scotiolite,  489. 
Scoulerite,  424. 
Sebesite,  238. 
Seeerz,  v.  Limonita 
Seifenstein,  472. 
SeladoDite,  468. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  43. 
Selenbleispath,  669. 
Selenite,  637. 
Selenkobaltblei,  48. 
Selenkupfer,  46. 
Selenkupferblei,  48. 
Selenkupfersilber,  39. 
Selenmercur,  66. 
Selenpalladium,  12. 
Selenquecksilber,  66. 
Selenquecksilberblei,  44. 
Selenschwefelquecksilber,  56. 
Selensilber,  39. 
Selensulphur,  21. 
Selwynite,  609. 
S^m^line,  383. 
Semi-opal,  199. 
Senarroontite,  184. 
Seneca  oil,  725. 
Sepiolite,  456. 
Serbian,  610. 
Seridte,  487. 
Serioolite,  v.  Satin  spar. 
Serpentine,  464,  804.  \ 
Severite,  476;  460. 
Seybertite,  608. 
Sexangulites,  42. 
Shepardite,  62. 
Siberite,  365. 
Sicilianite,  619. 
Sideretine,  689. 
Siderite^  688;  193,572. 
Sideritis,  149. 
Sideroborine,  600. 
Siderochalcit,  570. 
Siderochrome,  163. 


Siderodepte,  268. 
Siderocouite,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  360. 
Sideroplesite,  688. 
Sideroschisolite,  504, 
Slderosilicite,  484. 
Siderose,  688. 
Siderotantfil,  514. 
Sideroxene,  762. 
Siegelerde,  468. 
Siegelstein,  149. 
Siegenite,  68,  69. 
Sienite,  240,  369. 
Silber,  G«diegen,  9. 
Silberamalgam,  13. 
Silberfahlerz,  101. 
Silberglanz,  38. 

Biegeamer,  66. 
Silberglaa.  38. 
Silberhomerz,  114. 
Silberkupferglanz,  54 
Silberphyllinglanz,  83 
Silberspiessglanz,  85. 
Silberwismuthglanz,  36^ 
Silex,  189. 

Silice  gelatineuse,  v.  HyalitJt 
Silicified  wood,  196. 
Siliceous  sinter,  196. 
Silicite,  841. 
Silicoborocalcite,  698. 
Silliroanite,  378. 
Silvanite,  81 ;  19. 
Silver,  Antimonial,  86. 

Antim.  sulphuret,  93,  94. 

Arsenical,  86. 

Bismuthic,  86. 

Black,  106. 

Brittle  sulphuret^  106. 

Bromlc,  116. 

Carbonate,  804 

Chlorid.  114. 

Ghlorobromid,  116. 

Cupreous  sulphuret,  64. 

Flexible  sulphuret,  65. 

Gray  (Freie^ebenite),  93. 

Horn,  114. 

Iodic,  117. 

Muriate,  114 

Native,  9. 

Red,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38,  51. 

Sulphuret  of  Copper  and 
64 

Telluric,  60. 

Vitreous,  38. 
Silver  glance,  38. 
SUver  ore.  Brittle,  106. 

Flexible,  66. 

Red,  or  Ruby,  94,  96. 
Sinopite,  477. 
Sinter,  Siliceous,  196,  199 
Sismondine,  604. 
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BiflBenkite,  12. 
Bkapolitb,  818. 
Skleroklas,  87 .  02. 
Skogbolit,  614. 
Skolezit,  428. 
Skolopsite,  833. 
Bkorodit,  514. 
Skutterodite,  71. 
Slate-spar,  678. 
Sloanite,  446. 
Smaltine,  Smaltite,  70 
Smaragdus,  245,  681. 
Smaragdite,  216,  286. 
Bmaragdocbalcit,  121,  401. 
Smectite,  458 ;  475. 
Smelite,  v.  Kaolin. 
Bmirgel,  138. 
Bmithsonite,  692 ;  407. 
BmjriB,  139. 
Snanunite,  316. 
Soapstooe,  461,  472. 
Soda,  Borate  of,  697. 

Carbonate  of,  705 ;  706. 

Muriate  of,  112. 

Nitrate  of;  692. 

Sulphate,  616 ;  636. 
Soda  alum,  663. 
Soda  copperas,  v.  Jarodte. 
Soda  nitre,  692. 
Soda  spodomene,  846. 
Sodaite,  324. 
Sodalite,  830. 
Sodium,  Chlorid,  112. 
Soimonite,  v.  Oorundum. 
Solfatarite,  649,  653. 
Sombrerite,  635. 
SomervilUte,  280,  402. 
Sonmiite,  327. 
Sonnenstein,  v.  Sunstone. 
Soude,  V.  Soda. 
Sordawalite,  244 
Sory,  646. 
Soufre,  20. 
^adaite,  406. 
Spaniolite,  101. 
Sparfjnelstein,  630. 
Sparkles,  v.  Speerkies. 
Sparrj  or  Spathic  iron,  683. 
Spartaite,  678. 
Spartalite,  136. 
Spatheisenstem,  688. 
Spear  Pyrites,  76. 
Bpeckstein,  451. 
Specular  Iron,  140. 
Speerkies,  76. 
Spessartite,  268. 
Speiskobalt,  Weisser,  70. 
^  Sphaerite,  587. 
Sphffirosiderite,  690. 
Sphierostilbite,  442. 
Bphaerulite,  359. 
Sphalerite,  48. 
Bphene,  383. 
Sphenoclase,  280. 
Sphjagidite,  Sphragid,  458. 


Spiauterit,  69. 
Spiegelglanz,  32. 
Spiesglanzsilber,  36. 
Spiessglanz,  Gediegen,  18. 
Spiessglanzodier,  187. 
SpiesglanzweisB,  184. 
Spiessglaszblei,  96. 
Splessglanzblende,  186. 
Spiesglas,  18. 
SpieBsglaserz,  29. 
Spiesglassilber.  36. 
SpUyte,  352. 
Spinel,  147. 
Spinel  ruby,  147. 
Spinellan,  333. 
Spinelle  zindfi^re,  149. 
Spmth^re,  383. 
Spodumene,  228. 

Soda,  346. 
Sprcusteiu,  426. 
Sprodglanzerz,  106. 
Sprodglaserz,  106;  107 
Sprudelstein,  696. 
StaffeUte,  534 
Stablkobalt,  72. 
Stahlstein,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
Stangenschorl,  Weisser,  876, 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stannite,  68. 
Stannite,  169. 
Stanzait,  371. 
Stassfurtit,  695. 
Staurolite,  888 ;  439. 
Staurotide,  388. 
Steargillite,  459. 
Steatite,  461,  472. 
Steel  ore,  688. 
Steinheilite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Stehimark,  474,  475. 
Steindl,  723. 
SteinsaJz.  112. 
StelUte,  396. 
Stephanite,  106. 
Stercorite,  651. 
Stembergite,  64. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibiconite,  188. 
Stibine,  29. 
Stibiogalenlte,  591. 
Stibium,  29. 
Stiblite,  Stiblith,  188. 
Stibnite,  29. 
StUbite,  412 ;  444. 
Stilbit  anamorpbiqae,  444 

Blattriger,  444 
Stillolite,  V.  OpaL 
Stilpnomolane,  460. 
StUpnosiderite,  172. 


Stinkkobla,  74«. 
Stimmi,  20. 
Stinkstone,  67t. 
Stolpenite,  459. 
Stolzite,  606. 
Strahlbaryt,  616. 
Strahlenkupfer,  570. 
Strahlerz,  570. 
Strahlkies,  75. 
Strahlstein,  238,  281,  581 
Strahlzeolltb,  442. 
Strakonitzite,  221,  406. 
Stratopeite,  491;  227. 
Striegisan,  575,  582. 
StroganoTite,  323. 
Stromeyrite,  64. 
Stromit,  v.  Bhodochroslte. 
Stromnite,  699. 
Strontia,  Carbonate,  699. 

Sulphate,  619. 
Strontianite,  699. 
Strontianooalcite,  678. 
StruTite,  551. 
StiibeUte,  492. 
Studerite,  104 
Stylobae,  370. 
Stylotyp,  Styloptyplte,  Oa 
Stypterite,  649. 
Styptidte,  666. 
Suocinellite,  748. 
Succinite,  740;  266. 
Suoduic  acid,  748. 
Sulphatite,  614. 
Sulphur,  Native,  20. 

Selenic,  21. 
Sulphuric  acid,  614 
Sumpferz,  172,  174^  ItflL 
Sundyikite,  340. 
Sunstone,  346,  355. 
Susannite,  626. 
Svanbergite,  690. 
Swinestone,  677. 
Syenite,  240,  869. 
Syepoorite,  47. 
^hedrite,  442. 
Sylvan,  Gediegen,  19. 
Sylvane  graphique,  81. 
Sylvanite,  81 ;  19. 
Sylvine,  ^ylvite,  HI. 
Symplesite,  658. 
Syntagmatite,  235. 
Szaibelyite,  694 


Tabergite,  493,  496,  49V. 
Tabular  spar,  210. 
Tachhydrite,  119. 
Tachylyte,  245. 
Tachyaphaltite,  275. 
TaBnite,  16. 
Tafelspatlt,  210. 
TagiUte,  666. 
Talc,  461. 
Talc-apatite,  635. 
Tolo  phosphorsamer,  5S& 
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Talc  »^rapliiqiie^  v.  Oeladonite. 

Talc  chlorite,  500. 

Talcito,  309. 

Talooid,  464. 

Talkeisenerz,  160. 

Talkerde-Alaun,  651 

Talkspath,  680. 

ralkhydrat^  176. 

Talksteinmark,  378. 

TaUingite,  122. 

Tallow,  Mineral,  731. 

Taltalite,  365. 

Tamarite,  571. 

Taunenite,  86. 

Tantalic  ochre,  188. 

Tankite,  837. 

Taotale  ozyd^  yttrif^re,  519. 

Tantalite,  514;  518. 

Tapiolito,  518. 

Targionite,  40. 

Tamowitzke,  694b 

Tasmaaite,  746. 

Tauriacite,  644. 

Tautoklin,  685. 

Tautolite,  285. 

Tavistockite,  582. 

Taylorite,  614. 

Tecticite,  644. 

Tekoretin,  736. 

T^Iesie,  138. 

Tellur,  Gediegen,  19. 

Tellurbismuth,  30. 

Tellurblei,  44. 

Tellure  auro-argentifi^re,  81. 

auro-plombifere,  81. 

natlf  auro-ferrifere,  19. 
Tellurgoldsilber,  61. 
Telluric  bismuth,  30. 
Telluric  ochre,  188. 
Telluric  silver,  50. 
Tellurige  saure,  188. 
Tellurite,  188. 
Tellurium,  Bismuthic^  30, 81, 32. 

Black,  82. 

Foliated,  82. 

Graphic,  81. 

Katiire,  19. 

White,  Yellow,  81. 
Tellurium  glance,  v.  Nagyagtte, 
Tellurous  aoid,  18& 
TeUursilber,  60. 
Tellurailberblei,  v.  SylTanite. 
Tellurwismuth,  80,  31,32. 
Tengerite,  710. 
Tennantite,  104. 
Tenorite,  136,  804. 
Tephroite,  259. 
Teratolite,  473. 
Terenite,  323. 
Temarbieicrz,  624. 
Terre  verte,  462,  468. 
Teachomachorite,  706. 
Tesselite,  416.  • 

Tesaeralkiea,  71. 
Tetartine,  348. 


Tetradymite,  30 ;  31,  32,  804 
Tetrahedrite,  100,  804. 
Tetraphyline,  541. 
TezaUth,  176. 
Tezasite,  710. 
Thalhelmit,  78. 
Thalite,  472. 
ThaUite,  281. 
Tharandite,  682. 
Thenardite,  615. 
Thermonatrite,  705. 
Thermophyllite,  466. 
Thierschite,  71& 
Thiorsauite,  337. 
Thomaite,  697.    * 
ThomsenoUte.  129. 
Thomsonite,  424;  329. 
Thoneisenstein,  688. 
Thonerde  Schwefelaaore,  681, 

649,  658. 
Thonerdephosphat,  575. 
Thorite,  418;  763. 
Thraulite,  492. 
Thromboiite,  562. 
Thulite,  290. 

Thumite,  Thummeratehi,  297. 
Thurmgite,  507. 
Tiemannite,  56,  806. 
Tile  ore,  133. 
Tikerodite,  43. 
Tin,  Native,  17. 

Oxyd,  157. 

Sulphuret,  68. 
Tin  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  598. 
Tirolite,  570. 
Titaneisen,  148. 
Titane  anataae,  161. 

oxyd6,  159,  161,  164. 

silioo-calcaire,  883. 
Titanic  acid,  159,  161,  164. 

iron,  148. 
Titanite,  383,  805. 
Tiza,  V.  Ulexite. 
Tombazite,  72. 
Topas,  376. 

False,  193. 

Oriental,  138. 
Topaxolite,  268. 
Topasofldme,  878. 
Topfstein,  v.  Potstone,  451. 
Torbanlte,  742. 
Torbemite,  Torborite,  586. 
Torrelite.  516. 
Touchstone,  195. 
Tourbe  papyrac^  746. 
TourmaUne,  865. 
Towanice,  66. 
Trachyte,  359. 
Traubenblei,  686. 
TraverseUite,  214,  221,  406. 
Travertine,  680. 


Tromenheerite,  36. 
Tremolite,  233. 
Trichaldte,  562. 
Trichite,  805. 
Trichopyrit,  66. 
Tridasite,  484. 
Tridymite,  806. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
Triphylite,  Triphyline,  641. 
Triplite,  543. 
Triploklas,  424. 
Tripolite,  199. 
Tritomite,  412;  272. 
Troilite,  67. 
TroUeite,  577. 
Trombolite,  562.  . 
Trona,  706. 
Troostite^  262. 
Tscheffkinitc,  387. 
Tschermigite,  651. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
Tungstate  of  iron,  601. 

of  lead,  606. 

of  lime,  605. 
Tungsten,  605. 
Tungstic  acid  or  ochre,  186. 
Tungstite,  186. 
Turgite,  167. 
Tiirkis,  580. 
Turmalin,  865. 
Turnerite,  540. 
Turquois,  580 ;  572. 
Tyrite,524. 
Tyrolite,  570. 

Uddevallite,  144. 
digite,  412. 
Ulexite,  698. 
Ullmannite,  73. 
Ultramarine,  331. 
Unghwarite,  461. 
Unionite,  290. 
Uraoonise,  Uraconite  668. 
Uralite,  222. 
Uralorthite,  285. 
Uranatemnite,  154. 
Uranbluthe,  667. 
Urane  oxydol^  154. 
Uranglimmer,  585 ;  686i 
Urangreen,  667. 
Urangriin,  667. 
Urangummi,  179. 
Uranin,  TJraninite,  154. 
Uranischea  Pittin-Erz,  175. 
Uranisches  Gummi-En,  179 
Uranite,  585 ;  586. 
Uranium,  Carbonate,  717. 

Oxyd,  164. 

Phosphate,  685,  586. 

Sulphate,  666,  667,  66a 
Urankalk-Carbonat,  711. 
Uranmica,  585. 
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Qranochalcite,  667. 
CTranochre,  668. 
Uranoniobit,  620;  T^i. 
TTraDophane,  806. 
Uxtmotantal,  620. 
Uraoozyd,  154 
Uranpecherz,  164,  176.  179. 
Uranphjllit,  686. 
UraQYitriol,  666. 
Urao,  706. 
Urdite,  639. 
XJipethite,  731. 
Uwarowit,  270. 

Yalaite,  806. 

Valencianite,  862. 

Yalcntinlte,  184 

Vaxuidite,  610. 

Vanadic  ochze,  16"^. 

Yanadinbleien,  610. 

Yanadinite,  610. 

Yai^ite,  220. 

Yariegated  copper,  44 

YariolTte,  344^  869. 

Yariscite,  682. 

Yarvadte.  166,  171,  182. 

Yauquelioo^  Yauqneliiiite,  6S0. 

Yelref  copper  ore,  666. 

Yerd-antique,  466,  678. 

Yermictilite,  493, 

Yermilion,  66. 

Yermoatite,  78. 

Yestan,  806. 

Yesuyianite,  276. 

Yesuvian  salt,  616. 

Yierzonite,  477. 

YiUarsite^  409. 

Yillemite,  262. 

Yilnite,  210. 

Yiolan,  223. 

Yitreous  copper,  62. 

sUver,  38. 
Yitriol,  Blue,  648 

Green,  646. 

Lead,  622. 

Kickel,  648. 

Bed,  or  Cobalt*  647. 

Red  Iron.  667. 

White,  or  ^o^  647. 
Yitriolgelb,  660. 
Vitriol  ochre,  662. 
Vitriolbleierz,  622. 
Yiviacite,  666. 
Yoglianite,  668. 
Yoglite,  717. 
Yoigtite,  807,  486. 
Yolknerite,  178. 
Yolborthite,  611. 
Yolcanic  glass,  213. 
Yolcanite,  369. 
Yolgerite.  188,806. 
Yoltaite,  662. 
YoltEite,  Yoltone^  50. 
Yoraulite,  672. 
Yorhauaerite^  464 


Yoflgite,  843. 
Yulpinite.  621. 

Wad,  181. 
Wagit,  407. 
Wagnerite,  638. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthon,  Walkerde,  466. 
Wallerian,  286. 
Wahnstedtite,  686. 
Wandstein,  686. 
Warringtonite,  664 
Warwickite,  60a 
Washingtonite,  148. 
Wasite,  806. 
Wasserblei,  82. 
Waaserbleisilber,  82. 
Wasserkies,  76. 
Water,  135. 
Wayellite,  676. 
Websterite,  658. 
Wehrlite,  82,  296. 
Weichbraunstein,  166. 
Weioheiaenkies,  v.  Waaserides. 
WeichmaDgan,  166. 
Weisableien^  700. 
Weiaserkies,  76. 
Weiaaerz,  76. 
Weissgolderz,  81. 
WeisBgultigerz,  101,  104 
Welssian,  v,  Sooledte. 
Weissigite,  863. 
Weissite,  301,  486. 
Weissknpfer,  86. 
Weisakupferera,  76. 
WeisanicdcelkleB,  70,  77. 
Weiaspiesaglanzerz,  184 
Weisastein,  352. 
Weiaa-Sylyanerz,  81. 
Weiaatellar,  81. 
Wemerite,  819;  318,  324,  806. 
Wheel-ore,  96. 
WheweUite,  718. 
White  antimony,  184 

arsenic,  188. 

copperas,  647,  660. 

iron  pyrites,  76. 

lead  ore,  700. 

nickel,  77. 

taUnrium,  8L 

Titriol,  647. 
Whitneyite,  87. 
Wiohtine,  Wichtisite,  244 
Wieaenerz,  172,  174^  178. 
Wilheknite,  262. 
Willemite,  262. 
Wmiamsite,  262,  466. 
Wilsonite,  480 ;  328. 
Wiluite,  266,  276. 
Wiserin,  528. 
Wismuth,  Qediegen,  19. 
Wismuthblende,  39L 
Wtsmuthblcien^  36. 
Wismuthglanz,  3a 


Wlsmuth-Knpfeier^  86^  98. 
Wismuthochre,  186. 
Wisxnuthoxyd,  Kolent.,  716. 
Wismuthfiilber,  36. 
Wismuthspa^  716. 
Withamite,  281. 
Witherite.  697. 
Wittichenite  Wittichite,  98. 
Wittingite,  491. 
Wocheinite,  174 
Wodankies,  v,  Gorsdorffite. 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  609. 
Wolfram,  601. 
Wolframite,  Wolframine)  €01 

186. 
Wolframbleierz,  606. 
WoUhunochre,  186. 
Wolfsbergite^  85;  91. 
WoUastonite,  210;  896. 
Wolnyn,  618. 
Wood,  petrified,  196. 
Wood-opal,  199. 
Woodwardite,  666. 
Worthite,  873. 
Wulfenite,  607. 
Wnndererde,  v.  Teratolite. 
WurfelenE,  578. 
Wurfelgyps,  621. 
Wiirfelspath,  621. 
Wurfelzeolith,  432,  434 
Wurtzite,  59. 

Xamhitan,  v.  Titanite. 
Xanthite,  276. 
Xanthooonite,  108. 
Xanthokon,  108. 
XanthophyUite,  508. 
Xanthopyrites,  62. 
Xanthorthit^  285. 
Xanthosiderite,  174;  656. 
Xenolile,  373. 
Xenotime,  628. 
Xonaltite,  897. 
Xyhte,  Xylotile,  406. 
Xylochloro,  415. 
Xylokryptit*  v.  Scheereri^  / 
Xyloretinite,  742. 

Yanolite,  297. 
Yellow  oopperas,  666. 

oopperore,  66. 

lead  ore,  607. 

tellurium,  81. 
Tenite,  296. 
Ypol^ime,  568. 
Ytterbite,  293. 
Yttererde,  Phospb.,  628. 
Yttergranat,  268. 
Ytterliussspath,  12fi. 
Ytlerspath,  528,  7ia 
Yttna,  Fluate,  126. 

Phosphate,  528. 

Tantalate^  619. 
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rttria,  SiHcate,  804 
Tttrocalcit,  126. 
Tttrooerite,  126. 
Yttrooolumbito,  v.  Yttrotantal- 

ite. 
rttroamenite,  619,  620. 
Yttrotantalite,  619. 
Tttrotitanite,  38t. 

Zala,  9.  Borax. 
Zamtite,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeaaite,  v.  Opal 
Zeilanite,  147. 
Zellkiea,  76. 
Zeolite  Section,  421. 
Zeolite,  Feather,  426. 

Foliated,  442,  444. 

EfSorescing,  399. 

Needle,  426. 

Pyramidal,  416. 

Cubic,  432,  484. 
Zeugite,  663. 
Zeuxite,  370. 
Zeylanite,  147. 
Sa&ite^  v.  KTiatti. 


Ziegelers,  138. 
Zietrisikite,  783. 
Ziguoline,  133. 
Ziilerthite,  234. 
ZixiG^  Arsenate,  661. 

Carbonate,  692,  711. 

hydrate  cuprifdre,  670. 

lodid  and  Bromid,  122. 

Native,  17. 

ozidd,  186. 

ozid^  silicifgre.  262. 

Oxysulphuret,  60. 

PhosphiBite,  644. 

Red  Oxyd,  136. 

SlUcate,  262,^406. 

Siliceous  Oxyd,  407. 

Sulphate,  624,  647. 

Sulphid,  SulphureC,  48. 
Zino  blende^  48. 
Zinc  bloom,  711. 
Zincfahlerz,  104 
Zino  yitriol,  647. 
Zinc  ore.  Red,  ISfi, 
Zmdte,  186. 
Zinconise,  711. 
Zinkarseniat,  661. 
Zinkamrite,  718. 


fflnkbmthe,  711. 
Zinkenite,  88. 
Zinkglas,  407. 
Zinkit,  136. 
Zinkkieselerz,  407. 
Zinkosite,  624. 
Zinkoxyd,  136. 
Zinkphyllit,  644 
Zinkspath,  692. 
Zinkvitriol,  647. 
Zinn,  Gediegen,  17. 

Geswefeltes,  68. 
Zinnen,  167. 
Zinnkiea,  68 
Zinnober,  66. 
Zinnstein,  167. 
Zinnwaldite,  314 
Zippelte,  667. 
Zircon,  272. 
Zirconite,  273. 
Zoisite,  290,  806^ 
Zolestein,  619. 
Zorgite,  48. 
Zundererz,  91. 
Zurlite,  280. 
ZwieseUte,  64S. 
Zygadite,  36S. 
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PREFATORY  NOTE. 


Tms  Appendix,  prepared  with  the  oo-opexatiaa  of  FrofeBBor  Dana,  is  intended  as  one  of 
a  series  to  be  pablii^ed  from  time  to  time.  It  indndes  desoriptions  of  87  minerals  an- 
nounced as  new,  and  also  some  important  facts  regarding  a  few  old  species,  pnbliahed  sinoe 
the  appearance  of  the  Mineralogy  in  1868. 

An  alphabetical  arrangement  is  adopted  for  oonyenience  of  reference.  The  species  in- 
dnded,  arranged  according  to  the  general  sabdiyisions  in  the  dassifioation  of  minerals,  are 
as  follows: — 


1.  Diamond. 


1.  Natjke  ElemenU, 

I  2.  Haldonite. 


3.  8ulpMdSy  Arsenidi,  eCo. 


8.  Arsenical  Cobalt,  Bhifach-Axsenik-Cobalt. 

4.  Beyrichite. 

5.  Diaphorite. 

6.  Djscrasite :  Stibiotriaigentite,  Stibiohex- 

aigentite. 

7.  Epiboulangerite. 

8.  Epigenite. 

9.  Glancopyrite. 
10.  Julianite. 


11.  Klaprotholite. 

12.  Metadnnabariteu 

13.  Orileyite. 

14.  Osbomite. 

15.  Polyaigyrite.- 

16.  Bionite. 

17.  Tellnrwismnthailber. 

18.  Wolfaohite. 

19.  Sylvanite. 


20.  Nadorite,  Sb,  Pb,  01,  O. 

21.  Nantokite,  On'  CI. 


8.  OlOorida^  Fhtorida. 


22.  Balstonite,  Al,  FL  H. 

23.  Sellaite,  Mg  FL 


24.  Chrompicotite  (Spind  group). 

25.  Ilsemannite,  Mo-(-4fio. 

26.  Jacobsite  (Spinel  group). 

27.  Lithiophorite  (near  Asbolan). 


4.  Oxyds. 


28.  Namaqnalite  (near  Hydrotaldte). 

29.  Babdionite. 

30.  Brookite. 

31.  Tridymite. 


5.  Anhpdrotu  SiUcatea, 


32.  Amblystegite  (Hypersthenite). 

33.  Aspidolite  (Mica  Group). 

84.  Asteroite  (Pyroxene). 

85.  Barettite. 


86.  Bismutofeirite. 

37.  Hortonolite  (Chiysolite  Group). 

38.  Monzonite. 

39.  Boepperite  (Chiysolite  Group). 
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6.  E^drous  SUieatM. 


40.  Antillite  (near  Sezpentine). 

41.  Aqnaoreptite  (near  Hydrophite). 
4J3.  Qyanochalcite  (near  Chiysbcolla). 

43.  Diabantachronnyn  (Chlorite  Qronp). 

44.  Ephesite. 

45.  Epiphanite  (near  Eukamptite). 
40.  Eandite  (near  Belessite). 

47.  OOmbeUte  (near  Finite). 

48.  HaUite. 

49.  Hypochlorite. 
(K).  lyigtite. 

61.  Milarite  (a  ZeoHte  ?). 


52.  Naoenmite. 

53.  Nigrescite. 

54.  Plnmballophane. 

55.  BestormeUte. 

56.  Beiasite  (near  Monophaiw). 

57.  Talcoeite. 

58.  Uranotil. 

59.  Westanite  (near  Worthite). 

60.  Leaieyite. 

61.  PattezBonite. 

62.  Belwynite. 


7.  Tantaiates,  Cohunbatet, 
68.  FezzoHmenite  (Oolambite).  |  64.  Kochelite  (near  FezgoBOoteX 


8.  Fhoiphates,  Anmatea^  etc. 


06.  Andrewaitei 

66.  Cceruleolactite. 

67.  Duriingite. 

68.  Ouano  Phosphatea 

69.  iBodasite. 

70.  Eollophan. 

71.  Lime-Wayellite. 


79.  Snaeezite. 


81.  Wolframiteu 

82.  EoBite. 


85.  Gnano  Snlphatea. 

86.  Galedonite. 

87.  Bimonyite. 


73.  LtLnebezgite. 

73.  Montebrasite  (Amblygonxt^). 

74.  Bedondite. 

75.  SarcopBide  (Triplite). 

76.  Trogerite. 

77.  Walpnigite. 

78.  ZepharoTichite. 


9.  BoTOteB. 

I  80.  Winkworthitei 


10.  TvngstaUi^  Mdiyhdates,  VanadaUi. 

I  83.  Pncherite. 
I  84.  Yanadiolite. 

11.  JSidphatM,  Ohromatee. 

88.  Laxmannite. 

89.  PhosphochromitiL 


12.  Carbonates,  OxaJatee. 
90.  Saatnaeaite  (Hamartite)  }  91.  Gnano^zalataiL 


92.  AmWwine. 

93.  Bov'iiomlta. 


18.  Ca/rUhhydrogen  Compnmde, 

I  94.  Trinkerite. 
I  95.  WoUo^go^gilil 
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1.  ItRnerdlt  deioribed  €u  new  tpeeiet. 

411.  AntUUte.—A,  name  giyen  by  G.  17.  Shepaxd  to  a  sabfitanoe  he  otmsidere  to  be  i 
hydrated  bronzite.  It  occurs  both  masslYe  and  ciystalline,  presenting  minute  coppery 
lamins,  with  a  fibrous  deayage.  R  =3*5-4.  G.=2'52.  Color  dark  greenish-brown.  An 
analysis  gave  Si  SO-SO,  Mg  S6'12,  l^e  6*70,  £[  16*79,  with  traces  of  Or,  Ca,  £:=98-91.  This 
composition  approaches  that  of  serpentine  or  deweylite.  (Appendix  to  Catalogue  of  Meteor- 
ites, Amherst,  Mass.,  January  1,  1672). 

236.  Amblt8TEOITE.~(?.  vom  Bath.  Pogg.  Ann.,  czzzriii.  5Sl. 

Orthorhombio :  f-»  a  /=185'*  6(K,  i-l  A  1-2±=119''  26',  H  A  H=163'  47',  »  I  a  i  «= 
98°  Oy.  Cleavage  not  obserred.  Hardness  nearly  equal  to  quartz.  G.  =3*454.  Lustre 
adamantane-yitreous.  Color  brown  to  reddiidi-brown.  Streak  greenish-g^ray.  Translucent. 
Fracture  conchoidal.    Analysis,  G.  vom  Rath  (1.  c.) : 

Si  £1  fe  Mg  Ca 

49*8  5*05  25*6  177  015=9830 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  ozydation  of  the  iron  was 
not  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
composed by  muriatic  acid.  Found  at  Lake  Laach.  Amblyst^te  is  closely  related  to 
byx)erBthenite  in  form  and  chemical  composition.  Y.  v.  Lang  has  recently  discovered  crys- 
tals of  hypersthenite  in  the  meteorite  of  Breitenbach  which  give  the  same  planes  as  ambly- 
hcegite,  and  vom  Rath  now  announces  (Jahrb.  Min.,  1871,  642)  tho  identity  of  his  supposed 
new  species  with  hypersthenite. 

799  B.  AHBKOsmE.     C.  XT.  Shepard^  Rural  Carolinian^  i.  p.  811. 

In  rounded  masses.  Color  yellowish  to  dove-brown.  Fracture  conchoidal.  Lustre, 
resinous.  Becomes  electric  on  friction.  Melts  at  about  460°  F.  to  a  dear  yellowish  liquid ; 
softens  at  a  lower  temperature.  Gives  off  '*  succinic  acid  ^*  before  mdting ;  on  fusion  gives  an 
agreeable  balsam  odor,  unlike  that  &om  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
volatile fluid  remains  as  long  as  the  melting  heat  is  kept  up.  Combustible,  leaves  no  ash. 
Soluble  for  the  most  part  in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  also  ui  pot- 
ash. Found  in  the  phosphatio  beds  near  Charleston,  S.  C,  having  originated  in  the  eocene 
formation. 

Andbewbite.    N.  8.  McukdifJiSy  Chem.  News,  zxiv.  99. 

In  globular  disks  with  radiated  structure  resembling  wavellite.  G.  =8*475.  Color  bluish- 
green.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  deter- 
minations gave  10'82  per  cent,  of  copper;  and  according  to  Maskelyne  the  analyses  (not 
given  in  the  article  quoted)  '*  justify  the  formula  3  (J^e  r,  Fe  A')  -h  Cu"  Jr,  in  which,  how- 
ever, a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianite  la 
fretiuentiy  the  case  with  the  two  phosphates.^' 

Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  Umonite  and  gothite,  and 
interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite.  Requires  further 
description. 

71  A.  Arsenical  cobalt  Under  the  titie  Einfaeh-arseMk-cobalt,  Eenngott  calls  attention 
CO  a  mineral  which  appears  to  be  hezagonally  crystallized  arsenid  of  cobalt,  occurring  with 
barite  and  quartz  at  Bieber  (Jahrb.  Min.,  1869,  754). 

*  Thin  appendix  contains  deacrlptionH  of  mineralg  annonnoed  m  new  dnoe  the  publication  of  thi«  work  in  1808. 
A  few  notoi  an;  added  nt  the  <>nd,  on  prevlonHly  described  species.  It  has  been  prepared  by  Prof.  Q.  J.  Brash.  The 
blAck-faopd  fiintrcM  indicate  The  nnmljer  of  the  speoiea,  as  anaoged  in  the  daasiflcatlon  adopted  In  the  Mineralogy.-* 
New  ilAVKN,  Murch  1.  IbTi 
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288  A.  AgPiDOLiTB.— ABpidoUth,  F,  v,  KobeU,  Ber.  Ak.  MtLnohen,  March  6, 1800. 

Orthorhombic :  in  prisms  giying  approzimatiyely  120**  and  60**.  The  smaller  sidefi  shoii 
reentering  angles  from  twinning,  or  an  aggregation  of  several  crystals,  giying  the  base  aa 
oval  shield-like  appearance,  (^tically  biaxial,  with  the  divergence  angle  ll"*  66'  for  thf 
red  rays.  Bisectrix  normal  to  cleavage  plane.  H.=l— 9.  6.  =2*72.  Lnstre  pearly,  sab- 
metallic.  Color  olive-green,  in  thin  leaves  brownish-yellow.  Foliated,  leaves  flexible,  but 
oot  elastic.    An  analysis  afforded  von  Kobell : 

fii  Si  Mg  j<e  JTa  &  ti 

46*44  10-60  26-80  9*00  4*77  2*62  l'd3=3l00-86 

The  oxygen  ratio  of  It,  S,  and  Si  is  14*16  :  4*91  :  24*66,  or  8  : 1  :  6.  The  compositioc 
approaciies  that  of  a  soda  phlogopite. 

B.  B.  exfoliates  like  vermicnlite,  giving  water  in  the  closed  tabe.  In  the  forceps  dlffi- 
cnltly  fosible  to  a  dirty  gray-white  glass.  Entirely  decomposed  by  mnriatio  add,  leaving  th« 
silica  in  pearly  scales. 

Found  in  Zillerthal,  in  Tyrol,  associated  with  chlorite. 

238.  Asteroite—A  name  given  to  a  variety  of  stellate  radiated  pyroxene,  from  Nordmark, 
in  Sweden,  by  L.  J.  Igelstrom  (B.  and  H.  Ztg.  xxlx.  8,  1870).  It  is  ash-gray  to  white  in 
color,  has  a  silky  Instro,  is  opaque,  becomes  -bronze  color  on  exposure.  Analysis  gar<e  Si 
48*48,  fe  22*24,  An  4-12,  Ca  17*00,  Mg  418,  ignition  2-83=98*85.  The  oxygen  ratio  oi 
It  to  Si  is  1:2.  It  is  a  pyroxene  near  hedenbergite,  but  containing  a  portion  of  the  iron 
replaced  by  manganese. 

* 

416  B.  AquACRBPTiTE.— O'.  U.  Bh&pa/rd^  Am.  J.  Sci.  n.  xlvii  266. 

Massive,  occurring  in  irregular  polyhedral  fragments,  with  flat  or  concave  surfaces. 
H.=2*6.  G.=2-05— 208.  Lustre  dull  Color  yellowish-brown.  Streak  orange-yellow.  Brit- 
tle.   Adheres  to  the  tongue.     Falls  to  pieces  in  water,  with  a  crackling  noise. 

Analyses — 1.  G.  U.  Shepazd;  2.  J.  H.  Eaton  (L  c.) : 


Si 

1^ 

Mg 

]^e 

1G[ 

1.    41*00 

400 

17*60 

18*80 

23  00=98 -90 

2.    48*03 

666 

19*68 

12*80 

17*40=97*87 

Decomposed  by  muriatic  add.     Found  in  a  vein  in  serpentine,  at  Westdiester,  Pa.     It  is 
near  hydrophite.    Needs  further  investigation. 

732  A.  Bastkasitb.  Euot^  JUin.  t  296  (1841).  Basiskfluorcerium,  HiHnger,  (Ef.  Ak. 
Stockh.,  1888,  189.    Hamartite,  A.  E.  Norderukiold,  (Ef.  Ak.  Stockh.,  1868,  399. 

The  so-called  basic  fluorid  of  cerium,  from  Bastnas,  examined  by  Hisinger,  has  been 
reexamined  by  A.  R  Nordenskiold.  and  shown  to  be  a  fluo-carbonate.  As  the  name  basio 
fluorid,  or  hydrofluocerite,  conveys  an  incorrect  idea  of  the  composition  of  the  mineral, 
Nordenskiold  gives  it  the  new  name  kamarUU^  overlooking  the  fact  that  Huot  had  already 
named  the  mineral  hastndsite,  after  the  locality. 

Orthorhombic  ? — Found  in  small  masses  imbedded  between  allanite  crystals.  Shows  dis- 
tinct cleavage.    H.=4    G.=4*93.     Lustre  greasy.     Color  wax-yellow. 

Composition  Ce  F-f-2  (Ce,  Ia)  C=:U  46*16,  Ce  3*87,  Ce  21 -12,  0  20*20,  F  8*72=100. 
Analysis  by  Nordenslddld  (1.  c.) — 


c 

La 

Ce 

fi 

F— 0 

19*60 

46*77 

28*49 

101 

(6*23)=100 

Nordenskiold,  having  shown  by  direct  determination  that  but  1*01  per  cent  water  exists 
in  the  mineral,  and  that  the  balance  of  loss  on  ignition  is  carbonic  add,  finds,  on  recalcu- 
lating Hisinger's  early  results  with  this  correction,  a  close  correspondence  with  the  above, 
vizT/La,  ^'e.  73*69,  C,  fi  19*11,  F— O,  6*76,  Si  1-25=99*71.  The  direct  determination  of 
fluorine  by  Hisinger  gave  9*96  per  ct. 

In  the  dosed  tube  gives  but  little  water,  blackens,  then  becomes  whitish-yellow  and 
opaque ;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervesces  slightly. 
With  sulphuric  acid  gives  off  fluohydric  acid,  even  after  ignition.  Foxmd  only  at  the  BastulM 
Mine,  Hiddarhyttan,  Sweden.  The  percentage  composition  brings  this  mineral  near  kisdi 
timite  (p.  703).  It  also  resembles  Idsditimite  in  some  of  its  physical  characters,  aid  foxthM 
investigation  may  prove  tiiese  minerals  to  be  llentical. 
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BaretUte.  A  name  giyen  by  Bombiod  to  a  minenl  from  Travenella  in  the  proviLse  oi 
Ivrea,  bayinir  ^^  following  characters : — ^Oocuib  in  nodnlar,  radiated,  and  fibrooa  maasesi. 
H.=2'6.  G.-=2-5.  Color  apple-green.  Streak  white.  Feel  soapy.  Analyatflgaye^idO'OO, 
Oa 83-70,  Mg  1000,  ]^e  7'20,  ^  1*60,  C  01,  ti  1*2,  with  a  smaU  amoont  of  snlphnrio  add, 
and  probably  also  containing  phosphoiio  add  and  alkalies.  (Atti  deUa  Soa  ItaL  di  Sc.  Nat. 
si,  in  Jahrb.  Min.,  1868,  750. 

6^  A.  BEYKrcHTTE.    K,  Th,  lAebe,  Jahrb.  Min,,  1871,  840. 

Hexagonal?  Oocnrrmg  in  screw-shaped  groups,  radiated  in  stmctnre,  the  constituent 
prisms  of  which  are  about  70  mm.  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  ol 
81**  with  the  yertical  axis ;  a  second,  rarer,  indines  to  the  first  at  an  angle  of  144%  tile  angle  oi 
the  rhombohedron  of  miUerite.  Cleavage  rather  perfect  parallel  to  the  first  of  these  pUmes, 
and  no  other  deavage  direction  observed,  so  that  the  rhombohedral  character  of  the  crystals 
is  not  certain. 

H=3— 8-5.  0.3=4-7.  Lustre  metallic.  Color  lead-gray.  Composition  8  Ni  S+3  Ki  S*=S 
48*21,  Ni  56-70=100.    An  analysis  \sj  Liebe  gave  : 

S  Fe  Ni 

42-86  2-79  54-28=00'88 

B.  B.  in  the  dosed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  charooal  fuses 
to  a  brass-yellow  magnetic  globule.  Soluble  in  nitro-muriatic  add,  yidding  an  emerald 
green  solution. 

From  Lammrichs  Kaul  Mine  in  Westerwald,  where  it  is  associated  with  nullerite. 

BitmuUferrite.  A.  Frened,  J.  pr.  Chem.,  H,  iv.  865.  This  name  has  been  given  to 
a  so-called  hypochlorite  from  Schneebeig,  having  H.  =1-2.  G.  =4*47,  and  containmg  Si  23*06 
¥e  33*38,  Bi  4326  =99*67.  Frenzd  farther  distinguishes  two  varieties  of  hypochlorite, 
(miimony-hypocJiloriU  from  Braunsdorf,  and  bismuth-hypoehiorite  from  Schneebezg ;  both  of 
t/iese  are  stated  to  be  mixtures,  and  not  homogeneous  minerals. 

189.  ChrompieoUie,     T.  Petersen,  J.  pr.  Ch.,  cvL  137. 

A  variety  of  chromite  occurring  in  rounded  octahedrons.  H=8.  G.  =4*115.  Lustre  vit- 
reous to  greasy.     Color  black.    Analysis  by  T.  Petersen  and  K.  Senfter  (1.  c.)  afforded : 

<Br  XI  te  4n  6o,  *!  fig 

56-54  12-18  18-01  046  tr.  14*08=101*22 

This  composition  does  not  differ  much  from  that  of  the  magnesian  alumina  chromite  from 
Baltimore,  analyzed  by  Abich  (Anal.  3.  4,  p.  153),  and  that  from  Lake  Memphramagog, 
examined  by  Hunt.  If  this  variety  is  to  have  a  new  name  it  should  have  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spind  with  only  7  per  cent,  of  chromie 
oxyd.     Its  hardness  is  the  chief  character  which  favors  its  being  classed  with  picotite. 

From  Dun  Mountain,  New  Zealand. 

664  O.  CoERULBOLACTiTE.    Cceruleolactin,  T.  Petersen,  Jahrb.  Min.,  1871,  353. 

Crypto-crystalline  to  micro-crystalline.  Fracture  uneven  to  conchoidaL  H.=5.  G.= 
2-552—2-508.  Color  milk-white  passing  into  light  copper-blue.  Streak  white.  Oompod 
tion:  il',  P*-l-10  fi=P  36*74,  *1  39*87,  fi  23-29.     Analysis  by  Petersen  (L  o.) : 

P  »1         Fe        Cu       2n      Oa        %       Si        P         tl 

86-88      85-11      0*93      1*40      tr.      2*41      020      1*82      tr.      21-23=99*48 

Excluding  the  iron  (supposed  to  exist  as  limonite),  the  silica,  and  copper,  lime  and  magneda 
with  sufficient  phosphoric  add  (=3*27  P)  to  make  an  ortho-phosphate,  and  calculating  the 
remaining  constitaeDte  (89*26  p.  c.)  up  to  1(X)  we  have  for  the  true  oompodtion  of  the  min- 
eral, according  to  Petersen,  r  37  04,  41  39-34,  tl  28  62,  corresponding  very  closely  vrith  the 
above  formula.  B.  B.  decrepitates,  infusible,  on  charcoal  turns  reddish-gray.  With  cobalt 
solution  gives  a  deep  blue.  Moistened  with  sulphuric  acid  colors  the  flame  green.  With 
the  fluxes  gives  a  faint  reaction  for  copper.  Soluble  in  mineral  adds,  also  in  fixed  oaustie 
alkalies. 
From  the  Rindsberg  Mine  near  Katzenellnbogen,  NaasaiL 
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346.  OjANOCRALvrnt.    B,  Hermann,  J.  pr.  Ohem.,  ovi  65. 

MaauT6.  H.=:4'5.  G.=r2'79.  Lustre  glistoning  to  duU.  Color  niore-bliie.  FKBvton 
RTBii  and  oompaot.    Brittle.    AnalysiB  by  B.  Hermann : 

Si  P  Cu  fl 

26-90  6-96  49-68  16-62. 

According  to  Hermann,  this  shows  the  composition  to  be  eqoiTalent  to  1  atom  of 
libethenite,  and  9  atoms  of  chiysocolla.  It  is  eyidentlj  a  substance  of  like  character  with 
the  demidoffite  of  Kordenskiold.  In  the  tube  gives  off  water  and  becomes  black.  With  the 
fluxes  reacts  for  copper.     Decomposed  by  acids  without  gelatinization. 

Occurs  at  Nischne-Tagilsk. 

462.  DiabantcMhrtmnyn.  A  name  given  bj  Liebe  (Jahrb.  Min.,  1870, 1)  to  a  chlorite-like 
mineral  occurring  in  the  diabase  of  Voigtland  and  Frankenwald,  and  which  contributes  to 
the  green  color  of  the  rock.  It  is  found  in  seams  and  clefts,  sometimes  in  amygdules  and 
lining  cavities  in  the  rock.  In  some  occurrences  of  diabase  it  forms  the  chief  binding  oi 
cementing  material,  and  is  apparently  a  product  of  the  alteration  of  tiie  angitic  constituent 
of  the  diabase.  Compact,  brei^cs  with  a  conchoidal  fracture,  sometimes  fibrous.  Lustre  dull . 
Color  greenish-black,  in  thin  splintor«>  chrome-green.  H.  =2.  G.  =2*81  —2*93.  Composition, 
analyses  by  liebe : 

Bj          3tl         19ft         frft  'Hiftr  "Pi 

1.  Beinsdorf                      30-27  11  16  26-94  21-22  1020=99-79 

2.  Landesfreude                29-87  12*00  26-63  21 01  11-27=99-28 

3.  Hollethal                       29-85  9  07  26-60  17^2  16  81 =99  25 

4.  Trilloch                        3125  1003  347  2352  19-73  11*37=99-37 

5.  Grafenwart  (fibrous)    31-56  1208  21 61  2244  11-78=99-47 

Oxygen  ratio  for  %  fi,  8i,  l6[  in  the  hist  analysis  is  13'8  :  5  8  :  16*4  :  10*6.  In  the  dosed 
tube  yields  water.  B.  B.  turns  brown  and  fu8es  readily  to  a  grayish-black  glass,  gives  with 
salt  of  phosphorus  reactions  for  iron  and  silica.  Soluble  in  cold  muriatic  acid  with  deposi- 
tion of  pure  white  silica,  with  nitric  acid  gives  off  red  nitrous  fumes  leaving  a  reddish-brown 
residue  of  silica. 

113  A.  DiAFHORiTB.     F.  V.  Zepharovioh,  Sitzb.  Ak.  Wien.  IxiiL  130. 

In  endeavoring  to  ascertain  the  cause  of  the  difference  of  the  views  of  crystallographen 
in  regard  to  the  ciystallization  of  freieslebenite,  Zepharovich  has  discovered  that  the  speci- 
mens referred  to  this  species  belong  to  two  distinct  crystalline  qrstems,  although  chemi- 
cally they  are  identical.  He  retains  the  name  of  freieslebenite  for  the  monoddnic  form, 
and  names  the  new  orthorhombio  mineral  diaphorite.     The  following  planes  were  observed : 

«,  »-l,  i-3,  /,  i2-,  i-i,S  *-5,  i-8,  t-ll,  i-i,  1-i,  i-<,  M,  M,  5-«,  2-1,  i-S,  4-4,  1,  i,  1-2  ?-S, 
1-4.  Cleavage  not  observed.  Fracture  uneven  to  sub-conchoidaL  H.  =2-5-3.  G.  =5*902, 
(Freieslebenite  G.  =6*35).  Lustre  metallia  Color  steel-gray.  Brittle.  An  analysis  of  the 
mineral  from  Przibram  gave  Helmhacker  (B.  and  H.  Jahrb.  xiii  379) : 

S  Sb  Pb  Ag  Fe  Cu 

2018        26-43        28-67        23  44        0*67        0-73=10012 

oorresponding  closely  with  the  earlier  analysis  by  Payr  (this  Min.  Anal.  4.  p.  93).  These  ana- 
lyses Zepharovich  refers  to  diaphorite,  as  no  freieslebenite  occurs  at  Przibram,  The  pyro- 
gnostic  charasters  of  both  species  are  the  same.  Diaphorite  occurs  at  Przibram  and  Braunsdorf 
exclusively,  while  at  Freiberg  it  is  found  with  freieslebenite.  The  name  diaphorite  waa 
formerly  used  for  an  altered  rhodonite  related  to  allagite. 

603  A.  DuRANOiTB.     O.  J.  Brush,  Am.  J.  Sci.,  II.  xlviii  179,  Sept.,  1869. 

Monodinic.  Form  of  crystal  like  that  of  keilhauite  (p.  387),  omitting  0  and  — 2i,  and 
adding  4i.  Cleavage  parallel  to  /,  distinct,  giving  110°  10^,  J.  M.  Blake.  H=5.  G.= 
3*95-^.03.  Lustre  vitreous.  Color  bright  orange-red.  Streak  cream-yellow.  Analysis,  G. 
J.  Brufili  (I.  o.) : 

Sb              £l              Pe              litn              iSfa              Li              F— O 
6510         20-68            4-78             130            11 66           081             (5-67)=100. 
63^32*        20-09  6*06  1*28  1*86  0*70  

•  Too  low. 
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The  <xmren  ratio  of  ft,  S  and  ta  is  8*74  :  11*07  :  19'16j  or  nearly  1:8:5,  giving  the 
formula  (t  ft'  4-  f  S)  As,  in  which  a  portion  of  the  oxygen  xb  replaced  by  flaozine. 

In  the  dosed  tabe  blaokena  at  a  moderate  temperature,  but  regains  its  color  on  oooling 
at  a  higher  heat  fuses  easOy  to  a  yellow  glass  and  gives  a  faint  white  volatile  sublimate^ 
etching  the  tube  slightly.  The  same  in  the  open  tube,  with  evolution  of  acid  fumes,  red- 
dening  litmus  paper.  On  charcoal,  B.  B.  fuses  readily  and  gives  a  white  sublimate  with  l 
strong  arseniail  odor  in  B.  F.  With  soda  and  charcoal  powder  in  a  matrass  yields  a  subli- 
mate of  metallic  anenia  With  the  fluxes  reacts  for  iron  and  manganese.  In  the  f oroepi 
fuses  at  2,  giving  an  intense  soda  flame.  Decomposed  by  sulphuric  acid  with  evolution  oi 
fluohydric  acid. 

Found  near  Durango  in  Hexico.  The  chemical  oompositian  of  this  mineral  places  it 
near  amblygonite,  an  analogous  fluo-phosphate,  although  the  fozm  of  durangite  is  monocUnio 
while  amblygonite  is  triclinia 

36.  DyaeranU.  1\  Petersen  (Fogg.  Ann.,  cxxxvii.  877),  in  a  review  of  the  analyses  of 
dysorasite,  endeavors  to  show  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  atibtotriargenUU  (Ag*  Sb''),  and  the  other,  etUnohexargen- 
UU  Ag"  Sb^  The  former  has  a  density  of  9*611-9*77,  and  the  latter  10027.  All  recorded 
analyses  that  do  not  gfive  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerals. 

617  A.  SosTTB.  A,  Sehrauf.  Min.  Beobaohtungen,  il  20,  in  Sitsb.  Ak.  Wien,  Februazy, 
1871. 

Tetragonal,  in  minute  octahedrons  (i  mm.  diam.)  a  :  b  :  0=1*8758  : 1  :  1.  (Basal  angle 
of  octahedron  125'' 40^).  Inclination  of  basal  plane  to  octahedral  117' 10^.  R=8-4  Color 
deep  aurora-red,  between  that  of  crocoite  and  realgar,  and  much  darker  than  red  wulf  enite. 
Streak  brownish  orange-yellow.  Heated  in  the  closed  tube  darkens,  but  regains  its  color  on 
oooling.  Fused  with  bi-sulphate  of  potash  gives  a  mass  which  is  light  yeUow  while  hot, 
becomes,  on  cooling,  first  reddish-brown  and  finally  brownish  orange-yellow.  This  dissolved 
in  water  and  boiled  with  tin-foil  colors  the  solution  ftunt  greenish-blue.  Not  so  rapidly  acted 
upon  by  muriatic  acid  as  crocoite  or  wulf  enite.  When  a  splinter  of  eosite  is  placed  on  a  glass 
plate,  and  treated  with  muriatic  acid,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaporated,  it  affords  a  blue  to  bluish-green  coating,  with  a  green  precipitate  on  the  edges. 
From  these  reactions,  and  a  series  of  comparative  tests  made  with  crocoite,  wulfenite,  and 
vanadioite,  Schrauf  concludes  that  eosite  is  vanadio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  oerussite  at  LeadhiUs,  Scotland. 

122  A.  Efiboulaivgeritb.    M,  Websky^  ZS.  G.  Ges.,  1869,  p.  747. 
Ortiiorhombic  ?  occurring  in  striated  prismatic  needles  G.  =6 "309.    Lustre  metallic.    Color 
dark  bluish  gray,  almost  black.     Structure  granular,  adcular.    Analyses,  1.2,  Websky  (L  c): 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.  Granular. 

21-89 

20-77 

5611 

0-20 

0*60 

0-29=99 -86 

2.  Needlea 

21-31 

20-23 

54-88 

0-30 

0-84 

1-32=98-88 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  Boulangerite, 
from  which  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found 
with  galena,  pyrite,  blende,  and  mispickel,  at  Altenbezg  in  Silesia 

132  A.  Efiqenite.  T,  Fetereen,  Fogg.  Ann.,  cxxxvi  502,  Arsenikkupferwismuthen, 
Epigenit.  Sandberger. 

Orthorhombic,  observed  planes,  /,  1-1,  1-i.  i A  1-^=110''  50^.  H.=3'5.  Lustre  feebly 
metallia     Color  steel-gray.    Streak  black.     Fracture  granular. 

Composition  6B  S-hAs'  S*.     Analysis,  Petersen  (La): 


s 

As 

Fe 

Cu              Bi 

AgZn 

1.    31-57 

12-09 

13-43 

40-32           2-12 

tr.=99-53 

2.    32-34 

12-78 

14-20 

40-68=100-00 

Ko.  2  is  No.  1  after  deducting  the  2-12  Bi  which  was  present  as  intermingled  wittichenite^ 
and  as  such  was  combined  with  1  -84  Cu  and  0-98  S.    In  the  closed  tube  gives  first  sulphui 
then  sulphid  of  azaenic.    B.B.  on  charcoal  gives  an  azsenio  reaction  and  a  magnetio  stag 
with  copper  globules^     Soluble  in  nitric  aoid  with  separation  of  sulphur. 
Occuin  sparingly  at  Neugliick  Mine  in  Wittiohen. 
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289.  Bp^hatJte.  Igektrdm^  (Efv.  Ak.  Stockh.,  1868,  p.  29.  This  xuune  haa  been  gtT6n  U 
a  chlorite -liko  mineral  tiom.  Trfizan  in  Wermland,  Sweden.  The  oomi>08itlon  IgeLstidm  found 
to  be  §i  37-10.  ^  2118,  ^e  2000,  Mn  tr,  Mg  1403,  ^  7'83=:100*09.  It  approaches  Eenngt)tt'i 
eukamptite  (p.  807)  and  gives  the  same  fonniila  plus  one  atom  of  water  R''  Si+£l  Si+2  It. 

449.  EuraUte.  A  name  given  by  F.  J.  Wiik  to  a  chloritic  mineral  occuxiing  in  seams  iz: 
clefts  of  hyperite  rock  in  the  parish  of  Eura,  Finland.  It  is  apparently  amorphous,  but 
breaks  under  the  hammer  into  prismatic  fragments.  H. — 2  '5.  G.  =2*62.  Color  dark-green 
to  black.  B.  B.  fuses  easily  to  a  magnetic  globule.  Soluble  in  muriatic  add.  An  analysi 
gave  Si  83-68,  *1 1215,  Pe  680,  te  15-66,  Mg  1792,  Ca  1-34,  fl  11  49=99*04.  Wiik  sug 
gests  that  this  composition  is  near  delessite,  which  it  also  resembles  in  its  mode  of  occur' 
rence.     (Jahrb.  Min.  p.  357.) 

474.  FeTr<hUmenite,  a  name  given  to  a  variety  of  oolumbite  from  Haddam,  Oonnecticat 
(Hermann,  J.  pr.  Ghem.,  II.  ii  118). 

93  A.  Glaucoptrttb.  F,  Sandberger,  J.  pr.  Chem.,  IL  i.  230.  Orthorhombic.  Planes 
«,  /,  ml.  H.=4*5.  G.=7181.  Lustre  metallic.  Color  light  lead-gray  to  tin-white. 
Streak  grayish-black.  Composition  Fe  SH12  (Fe,  Co,  Cu)  (As,  Sb)^=S  2*47,  As  69*45; 
Fe  28-08.     Analysis  B.  Senfter  (1.  a) : 

S  As  Sb  Fe  Co  Cu 

2*36  66-90  8-59  21*38  4  67  114=10004 

In  the  closed  tube  gives  a  sublimate  of  aisenic  with  only  a  small  amount  of  sulphid.  B.  B. 
on  charcoal  gives  arsenic  fumes  with  an  antimony  coating.  After  roasting  yields  with  soda 
a  magnetic  slag  with  spangles  of  metallic  copper.  Witii  tiie  fluxes  reacts  for  iron  and  cobalts 
Decomposed  by  nitric  acid  leaving  a  residue  of  antimonic  acid.  Found  in  the  mines  of 
Guadalcanal  in  Andalusia,  Spain.    Belongs  near  Lolingite,  p.  77. 

Ouano  Mir^erobU.  C.  XT.  Shepard,  Rural  Carolinian,  i.  470.  The  substances  described 
occur  in  the  guano  of  Guanape  Island,  400  miles  north-east  of  the  Chincha  Islands. 

OuaTUJUpite  occurs  in  irregular  balls  and  veins  lookmg  like  red  rock-salt  but  having  a  rhom- 
bic cleavage.  H.=l-2.  G.=2-3.  Soluble  in  4-5  pts.  of  water  at  60*.  Taste  bitter  and 
saline,  ijaalysis  gave  sulphate  of  potash  67*75,  sulphate  of  ammonia  27*88,  oxalate  of  am- 
monia 3*75=99*38.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  redness  leaves  a 
residue  of  about  70  pr.  ct.  of  sulphate  of  potash.  It  is  near  Taylorite  (p.  614)  in  composition. 
Guanoxaiate  is  stated  to  be  a  pseudomorph  of  birds*  eggs ;  the  specimens  are  exteriorly 
white,  *^  and  seem  to  retain  portions  of  the  original  shell,  but  iiiese  when  tested  seemed  to  be 
a  mixture  of  phosphate  and  oxalate  of  Ume."  Within  t^e  substance  is  foliated  and  has  a 
rhombic  cleavage.  Color  cream  white;  lustre  pearly;  translucent.  H.=l— 2.  G.  =1*58. 
When  heated  swells  up,  turns  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves 
a  white  residue  of  sulphate  of  potash.  Composition  stated  to  be  sulphate  of  potsah  40*20, 
oxalate  of  ammonia  29  '57,  water  30 '46= 100 '23— a  very  doubtful  compound.  Oxammit^  pkoB" 
phammiU,  and  biphasphammite  are  other  names  given  by  Shepard  for  supposed  new  species 
consisting  of  oxalate  of  ammonia,  phosphate  of  ammonia,  and  biphosphate  of  ammonia. 

422  A.  GOmbelitb.     F.  ton  KobeU,  Ber.  Ak.  Miinchen,  March  6th,  1870. 
In  thin,  short  fibrous  layers  in  clay  slate.     Color  light  greenish- white.     Translucent*    Lii» 
ire  pearly.     Soft  and  flexible.    Analysis,  v.  KobeU  (L  c.) : 

Si  ^l  Fe  ftg-  ft  fi  X' 

5052  81*04  800  1*88  818  7*00  1-46=98*08. 

(•)  Undeoompowd  minend. 

The  oxygen  ratio  of  %  S,  Si  and  1&  is  as  1  :  12  :  21  :  5,  which  scarcely  leads  to  a  satisfac- 
tory formula.  In  the  dosed  tube  yields  water.  B.  B.  exfoliates  somewhat  like  pyrophyllite. 
Fuses  at  4.    Not  acted  upon  by  acid. 

Found  at  Kordhalben  near  Steben,  in  Oberfranken.  The  composition  appioachea  that  ol 
pinite  or  neurolite  (p.  482). 

HoQaU.  a  name  given  by  A.  B.  Leeds  to  a  flexible  suoaGeons  mineral  of  a  bzown  color 
occurring  in  Chester  Co.,  Fa.,  and  supposed  to  poness  distingoishing  optioal  pcopertiefl 
rjour.  Frank.  Inst.,  ni.  Ixii.  70.) 


Si 

*e 

l^n 

% 

Ca 

^ 

Ign. 

183*59 

44-37 

4*35 

16-68 

cr. 

0-89 

0-26: 
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Banartits,    Bee  Bafioaesito. 

269  A.  HoRTONOLiTE.     G.  X  Brushy  Am.  J.  Sd  11.,  xlTiii.  17.,  Jrily,  1869. 

Orthorhoxnbio.  Observed  planes  0,  H  J-2, 1-i,  \A,  1-2  and  1-4  (J.  M.  Blake,  \.Q.\iri  ^i-i 
=65"  (normals)  1-4  A  ^-1=77^-80%  U  A  l-2=69--70".  »-i  A  1-i  40'  45'.  Acute  biaeotra 
perpendicnlar  to  t-i,  optio  axes  in  a  plane  parallel  to  0,  angle  between  axes  83°-86,  measured 
in  olive  oil  (J.  M.  Blake).  H.=6*5.  G.=3*91.  Lustre  vitreous,  subresinotis.  Oolor  yel- 
low to  yellowish-green,  in  large  masses  almost  black.  Composition  lEt*  Si.  AnaJysis,  W.  G>. 
Mizter  (1.  a) : 

t%  l^n  "HLk  Ca  t.  Isrn. 

:99*64 

B.  B.  in  the  open  tube  and  on  oharcoal  becomes  dull  and  magnetic.     F=4.    With  ths 
fluxes  reacts  for  iron  and  manganese.     Gelatinizes  with  muriatic  acid. 
Found  in  abundance  at  the  0*Niel  Mine,  Orange  Co.,  N.  Y.,  associated  vrith  magnetite  and 
*calcite.     The  mineral  is  a  member  of  the  chiysolite  group,  and  is  intermediate  between  hya- 
losiderite  and  f ayalite. 

Hypochlonte.     See  Bismutof ezrite. 

224  A.  iLBBKAimrrB.    H.  Hofer^  Jahrb.  Min.,  1871,  p.  566. 

Gzypto-ciystalline.  Color  blue-blaok  to  black,  on  exposure  becoming  blue.  Found  imbed- 
ded in  barite.  It  is  soluble  in  water,  giving  a  deep-blue  solution,  and  leaving  a  colorless  resi- 
due of  barite.  The  solution  cantained  on  analysis  chiefly  a  molybdate  of  molybdic  oxyd, 
and  yielded  on  evaporation  deep-blue  czystals,  which  were  considered  to  be  the  salt  Mo  + 
4  Mo,  which  is  also  supposed  to  be  the  composition  of  the  mineral.  Usemannite  is  a  product 
of  the  decomposition  of  metallic  molybdates,  and  occurs  associated  with  wulf  enite  at  Blei* 
beig  in  Carinthia. 

431  A.  lYiOTiTE.    T.  D.  Band,  Proa  Acad.  ScL  Philad.,  1868,  142. 

In  films  and  seams  in  massiye  cryolite.  Granular,  approaching  micaceous.  H.  =2-2*5. 
G.r=2'05.  Color  pale  yellowish-green  to  yellow  (Rand).  Also  in  gold  yellow  to  pale  green 
radiated  elastic  plates  imbedded  in  cryolite  (Hagemann).  Analyses :  1.  T.  D.  Band  (L  a)  j 
2.  8.  G.  Hagemann,  Am.  J.  ScL,  II.  xlvlL  183 : 

§i  %1  Pe  ^a  £:  F  ^ 

1.  86-49  2409  7-54  16-08  —  0-76  8-42 


2.  Yellow   4000  88-47  10-27  1-05  tr.  8-06 

8.  Green     42*82         27-08  18  06         undeL        undet,  tr.  8-93 

The  loss  in  No.  1,  exclusive  of  fluorine,  is  11*68  per  cent,  while  the  average  of  Nos.  2  and 
8  gives  a  loss  of  almost  5  per  cent.  In  the  closed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Band  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  nol 
fuse.     With  the  fluxes  gives  iron  and  edlica  reactions. 

Found  with  paohnolite  and  cryolite  in  the  Greenland  cryolite.  Hagemann^s  analysis  of 
the  green  mineral,  which  he  considers  the  purest  variety,  gives  with  the  alkalies  of  No.  2  the 
oxygen  ratio  of  R,  B,  di  and  £[  of  1  :  6  :  8  :  1.     Needs  further  investigation. 

620  A.  IsocLABiTB.  .  Isoklas,  F,  Sandberger,  J.  pr.  Chem.,  IL  ii.  125. 

Monoclinic.  Occurring  planes  /,  f'-i,  0.  Planes  dull;  crystals  minute  (10  mm.  diam.). 
Associated  with  pseudomorphic  crystals  8*7  c.  m.  long,  j^bit  columnar.  Clinodiagonai 
cleavage  perfect.  H.=:1'5.  G.=2'92.  Lustre  vitreous  to  pearly.  Colorless  to  snow-whitei 
Composition :  Yar.  1.  fresh  crystals ;  2.  altered  mineral,  by  Eottnitz,  1.  a  : 

P  Ca  Mg  ^a  9e£l  a<«>  ^^^^  Ins. 

1.  29-90       49*51  —  ^^^^  206         18-68         =100*0 

2.  84*00         1-00      17.80         9*80  0*86  24  26  9*22         0*18=9612 

(>)  at  lOO'*  C^  (»)  on  ignition. 

The  fresh  crystals  give  the  formula  Ca'  1^  -H  Oa  £[  +  4£[.  Analogous  in  composition  t< 
tagilite,  but  containing  more  water. 
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In  the  dosed  tabe  both  varietieB  give  off  neutral  water.  B.  B.  the  fresh  mineral  glowi 
and  foBes.     Soluble  in  muriatlo  acid. 

Found  with  homstohe  and  brown-spar  on  specimens  from  Joachimsthal,  obtained  eightj 
years  ago,  and  now  in  the  Wiirzburg  Museum. 

188  A.  Jacobsite.    A.  JDamour^  0.  B.«  box.  168. 

Isometric,  in  distorted  octahedrons,  H.=6?  (scratches  glass).    G.=:4'75.    Lustre  briUiant 
metallio.     Color  deep  black. ,  Streak  bladdsh-brown.    A&gnetic. 
Composition :    B,  li,  or  (Mn  Mg)  (Fe  Mn) 

Fe  Mn  Ag 

t  6825  24-85  6-41=9001 

As  the  mineral  evolves  chlorine  feebly  when  acted  upon  by  muriatic  acid,  Damour  cod- 
viders  a  portion  of  the  manganese  to  exist  as  Mn,  giving  for  the  true  composition  of  th« 
mineral,  in  correspondence  to  the  spinel  formula,  jPe  68*25,  Mn  4*21,  Mn  20*57,  Mg  6*41  = 
99*44.  • 

B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  manganese.     Soluble  in  muriatic  acid,  with  a  slight  evolution  of  chlorine. 

From  Jacobsberg,  in  Nordmark,  Sweden,  where  it  occurs  associated  with  white  mica  and 
native  copper  in  a  crystalline  limestone 

127  A.  JULIANITE.     M.  Websky,  ZS.  G.   Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octahedral  and  dodecahedral  planes.  Also  dodecahedraL  Planet 
much  rounded. 

G.=5'12.  Very  soft.  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddish  lead- 
gray,  iron  black  on  exposure.     Brittle.     Fracture  splintery  to  subconchoidaL 

Analysis  by  Websky  (1.  c.)  : 

S  Ah  6b  Fe  Ag  Cu 

26*50  16*78  1-42  0*79  0*54  52-30=98-83 

Giving  a  composition  approaching  tennantite  or  enargrite.     It  agrees  with  the  former  in  crys- 
talline form,  but  differs  in  density  from  both  these  species. 
B.  B.     Same  as  tennantite.     Found  in  the  Frederick-Julian  Mine  at  Budelstadt,  in  Silesia. 

121  A.  KlaprothoIite.  Klaprothit,  Petersen  and  Sandberger,  Jahrb.  Min.,  18G8,  415. 
Klaprotholito,  O.  J.  Brus/i, 

This  name  is  given  to  the  Kupferwismutherz  analyzed  by  Schneider,  and  recorded  in  this 
Mineralogy  under  Wittichenite,  p.  99,  anal.  7.  Sandberger  gives  the  following  characters  : — 
Orthorhombic,  habit  in  long  furrowed  prisms.  Planes  /,  »-i,  w»-i;  /a/=107'.  Cleavage  i-i 
very  distinct.  In  twins,  composition-f  ace /.  Fracture  g^nular.  H.  =2*5.  G.  =4 '6  approx. 
(Petersen).  Lustre  metallio.  Color  steel-gray  inclining  to  yellow,  tarnishing  brass-yellow. 
Streak  black.  Composition,  8  €u  S  +  Bi^  S'=S  19*22,  Bi  55*54,  Cu  25-24=100.  The  mean 
of  three  analyses  by  Petersen  g^ve,  on  mineral  from  the  Daniel  Mine,  S  18*66,  Bi  53*87,  Cu 
23-96,  Fe  1*70=98*19.  Occurs  at  many  localities  in  the  Black  Forest,  and  distinguished 
from  wittichenite  by  its  distinct  cleavage,  and  in  its  larger  content  of  bismuth.  Slaproth- 
elite  is  generally  associated  with  a  cobalt-tetrahedrite,  while  wittichenite  is  usually  found 
with  smaltite.  The  name  klaprothite  was  given  to  lazulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholito. 

483  A.  KocHELiTE.    M.  Websky,  ZS.  G.  Ges.,  xx.  250,  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahe- 
drons, occasionally  showing  prismatic  planes.  Color  brownish  isabella-yellow  to  honey- 
yillow.     Translucent.     Lustre  dull  gxea^.      H.  =8-8*5.      G. =3*74,  taken  on  0*^373  grm. 

Composition.  An  imperfect  analysis  gave  Si  4*49,  ^1  1*41,  Cb  29*49,  Zr  12*81,  Th  1*23, 
Y  17-22,  Oa  2-10,  ^  0*43,  ^e  12*48,  It  6*52,  f»b?  Na?    Loss  11*82=100. 

In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.  B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacte 
for  iron,  but  in  R.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  unmium.  With 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallio  globules,  although  giving 
a  lead  coating  on  the  coal.  Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  and 
crystals  of  fergusonite  in  a  coarse  granite  in  the  Kochelwiesen,  near  Schreiberhau  in  Sileua. 

The  composition  is  near  that  of  fergusonite,  but  further  investigation  is  needed.     The  den 
lily  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallic  acids. 


B18  A.  KoUoj^n.  Thia  name  hoa  been  given  by  Ssndbe^ei  to  a  gTiniiite-Iike  lookiu 
■nbebuice  fonna  witb  Sombrero  piano.  It  ii  a  tri-bako  phosphate  of  lima  with  isie  atom  of 
water,  mixed  with  abont  8  per  oent.  ol  oarbonate  of  lime.  Q.=3'70.  H.=0.  J.  pi. 
Oiam..  IL  iL  12». 

644  A.  Laxuanmitb.     a.  E.  NordenskOld,  Fogg.  Ann.,  cxxsrli.  299,  1869. 

Uonocliiac  G.  =  S9°  48'.  a:£:«=l'3854:0'7400:l.  Oocun  in  wedge-shaped  forma 
with  abaip  edges.  H.=8.  Q.=5'T7.  Coloc  dork  olive-green  to  piatachio-green  and  green- 
ikh-gra; .  Streak  pietachio-green.  Fiaoture,  crfsfadline  to  compact  and  ei^thj.  Gompoai. 
tiontSCii  +  iifl)'  P-1-3  (Pb,  Ou)'  Cr=fb6148,  On  1313,  Or  1657,  P  7-83,  fl  0  W=100, 
Analysea  1.  2.  Noidenskiold  (L  o.) : 

Cr  P  tb  On  Pe  fl 

1.    15-26  805  61-36  1248  1-09  1-81=99«) 

a.    18-76  8-57  6106  10-85  128  0-80=99-43 

Kermann  has  Tevtewed  Q>ese  lesnltB  ( J.  pr.  Chem.,  n.  i.  447),  and  called  attentiim  to  the  oloM 
ooTreapondeDce  of  tbia  species  in  physi'^  chaiacten  with  vaaqnelinite,  and  also  to  the  fact 
that  the  anolTaes  were  made  on  material  from  the  veiy  specimeua  from  which  Berzelins  ob- 
tained the  vanqaelioite,  Bj  Bsannung  that  what  Berzelius  weighed  b«  chromio  acid  waa 
reallj  phosphate  of  obiomiom,  the  rtieulta  of  the  analysis  are  made  to  approximate  very  closely 
to  those  of  Noidenakiold  ;  and  Hermann  believes  that  lazmannite  is  probably  identical  with 
Tanqaelinlte.  But  Nordenakidld  shows  in  bis  investigation  that  there  is  aaeociated  with  lax . 
mannite  a  chromate  free  from  phosphorio  acid  corresponding  to  the  vaaqueliiuto  of  Berxa- 

Hermann  baa  also  analyzed  a  pbcepho-chromate  from  Bereaof,  to  which  he  gives  the 
name  phoipluxhToittiU,  a  mineral  resembling  lanmanniU  in  pbymcal  obaiact«lB,  but  oon< 

Cr  P  Pb  Cu  J-e  fl 

Q.=6'80  10-16  9-94  68'33  7-36  2-80  116=99.72 

This  mineral  occurs  in  rounded  maaaes  of  Ti»lf  a  pound  weight,  made  up  of  globular  par- 
ticles, which  exteriorly  are  covered  with  small  tabiUar  crystals  with  rounded  terminatianB. 
It  would  seem  poeeible  that  thia  aggregate  might  be  a  mixture  rather  than  a  distinct  speciea ; 
and  this  may  perhaps  also  be  tme  in  regard  to  laxmannite.  A  chromo-phoephBte  of  lead  and 
copper  from  the  same  locality  waa  described  by  John  (this  Min,,  p,  031)  aa  early  aa  1845, 
but  was  thought  to  be  an  impure  vanqoelinite. 

864.  Lime-  Wat^U.     Kalkwavellit,  Koirmann.  Z.  G.  Ges.,  xiri,  795  (1869). 

This  name  baa  been  given  to  a  mineral  occurrring  in  concentric  radiated  spherical  and 
hemispherical  aggregations,  sometimes  in  acicular  orjatala,  as  binding  matonal  in  phos- 
phorite-breccia; also  found  botryoidal  and  reniform.  Q.r=2'45.  Lustre  feeble.  Color 
white.     Analysis,  Eosmann  (L  o. ) : 

P        51       'Pe        Oa      fig     Sa      R         fl        S 


Considering  the  oorbonio  add  to  exist  aa  carbonate  of  lime,  and  amnming  the  silica  com- 
bined with  the  alkalies.  Kosmann  takes  the  remainder  of  the  conatituents  (!'a  12' 02,  51  3U'26, 
f241l,  and  ll  17  110  =84-88,  and  averages  them  up  to  100  pts.  as  follows,  ta  U-8fl,  51  35  65, 
28-39,  I'l  21  09  =  eS09,  from  which  composidon  he  concludes  that  the  mineral  is  a  b'm«- 
iBac^te,  In  the  closed  tube  yields  water.  B.  B.  fuses  on  the  edges.  Decomposed  by  mn. 
riatic  acid  with  separation  of  gelatinous  silica. 

Found  with  phonpborite  at  l>ehm  and  Ahlbach.  Needa  further  examination  to  determine 
its  exact  chemical  composition. 

216  D.  hnmoraoBTTB  {Bratltaupt}.    A.  Fremd,  3.  pr.  Chem,,  II.  ii.  20»andiv.  S.'iS. 

This  is  the  substance  already  noticed  by  v.  Kobell  (Ber.  Ak.  Hilnchen,  ,Tan.  8.  1870.  p.  49j 
■a  a  litliia  manganese  ore  in  an  examination  of  a  eo-oalled  Aabolan  from  Saalfeld.  Occurr  iu  fine 
icalea,  also  compact,  botryoidal,  H.=3.  Q.=3-65  <t.  Kobell)  S-I4— 3.je  (Frenzel'.  Lustre 
dailtometaUio,  Color  blaiah'ldHok.  Streak  black  ish-gr^.  Composition;  L  3.  C.  Winokler, 
t.  pr.  Chem.,  II.  iv  863. 
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'¥e       M        Hh      On       Co.tli       Ba      ti       &        O         ti      Jna. 

1.  1-48    10-64    65-ia    1-74       2-4S       2*78    1-28    0-73    10-28    12^    —  =93-06 

2.  2-43    15*53    49*87    0*96    0-64  0*30    1*26    142    1*50      7*77     15-42    3-06=10018 

with  traces  of  lime  and  biBmnth.  G.  of  No.  1=3*36,  both  specimenB  were  from  Schneeberi^ 
Saxony.  In  a  partial  analysis  y.  Kobell  obtained  (L  c.)  Mn  54*00,  Co  4*00,  Ca  0*61,  ^1 23  OO, 
ft  13.4. 

Gives  water  in  the  tube.  Infusible,  colors  the  flame  carmine-red.  With  the  fluxes  reactt 
for  manganese;  with  salt  of  phosphorus  in  R.  F.  gives  reactions  for  copper  and  cobalt. 
Soluble  in  muriatio  acid  with  evolution  of  chlorine. 

Found  associated  witii  quartz  in  many  localities  in  the  Schneebeig  mining  district,  alsc 
occurs  at  Sayn,  and  near  Siegen.  Supposed  to  be  a  product  of  the  decomposition  of  psi* 
lomelane.  The  large  percentage  of  alumina  and  its  content  of  lithia  distinguish  it  readily 
from  asbolite  and  laonpadite. 

598  A.  Luneburgite.     G.  Nollner,  Ber.  Ak.  Miinchen,  1870,  291. 

This  name  has  been  applied  by  Nollner  to  a  salt  from  LUnebuig  having  the  following  com- 
position :  P  29*8,  B  12*7,  Mg  25*3,  11  32*2.=100.  It  aJso  contains  0*7  FL  NolUier  gives  as 
formula  for  this  substance  (2  Mg,  IS)  P  +  iHg  fi  +  7  ^.    No  physical  characters  are  stated. 

1  A.  Maldonitb.  O.  K  F.  Utrieh,  Gontrib.  to  Hineialogy  of  Victoria,  1870,  (pamphlel 
82  pp.  8vo.). 

In  small  particles  in  quartz,  cleavage  apparently  oubicaL  H.=1'5— 2.  G.= 8*2—9*7! 
(made  on  less  than  one  grain  of  impure  mineral).  Color  pinkish- white,  bnt  tarnishing  on 
exposure  to  copper-color  and  then  black.  Malleable.  An  assay  by  G.  Newbery  showed  the 
composition  to  be  An  64*5,  Bi  35*5.  or  nearly  Au^  Bi  B.  B.  fuises  easily ;  on  charooal  ooats 
the  ooal  yellow  and  yields  a  globule  of  gold. 

From  Nuggety  Beef,  Maldon. 

64  A.  MRTACiNNABABrrB.  O.  E,  Moore.  J.  pr.  Chem.  n.  ii.  319  (1870).  Am.  J.  Sd. 
ni.  iii.  80. 

Amorphous,  also  found  in  small  apparently  isometric  crystals,  perhaps  pseudomorphic. 
H.=3.  G.  =7*70—7*748.  Lustre  metallic  Color  grayish-black.  Streak  black.  Fracture 
sub-conchoidal,  uneven.  Very  brittle.  Composition:  Hg  S.  Analyses  1.  2.,  G.  E.  MoorE 
(Is  c.) : 

S  Hg  Fe  quarts 

1.  18*79  8569  0*33  0-26=100*07 

2.  13*84  85*89  0*45  0*24=100*42 

Blowpipe  characters  like  cinnabar.  Occurs  at  the  Bedington  Mine,  Lake  Co.,  Calif omia, 
with  cinnabar,  quartz  and  marcasite.  It  differs  from  cinnabar  in  its  amorphous  character, 
in  color,  streak,  specific  gravity  and  lustre,  while  in  these  respects  it  is  identical  with 
the  black  artificial  mercuric  sulphide  of  the  laboratory. 

MiLARiTE.    A,  Kmngott,  Jahrb.  Min.,  1870,  81. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hexagonal  pyramid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  edges ;  observed  angle  over  a  terminal 
edge  of  the  pyramid  144'*  46./  (mean  of  results),  and  over  a  band  edge  74"  40' ;  the  latter 
gives  for  the  former,  by  calculation,  144"  42'. 

H.=5'5— 6.  Lustre  vitreous.  Colorless  to  greenish,  resembling  the  datholite  crystals 
ftx)m  Bergen  Hill.  Brittle.  B.  B.  in  the  closed  tube  becomes  white  and  gives  off  water. 
In  the  forceps  fuses  with  intumescence  to  a  white  blebby  glass.  In  salt  of  phosphorus  slowly 
bnt  completely  soluble  to  a  colorless  glass.  A  partial  qualitative  analysis  gave  evidence  ot 
the  presence  of  an  alkali  and  besideB  probably  lime.  Eenngott  considers  it  a  zeolitic  hydrous 
fdlicate  of  alumina,  lime,  and  soda,  but  on  uncertain  evidence. 

Found  in  Yal  Milar  near  Buoras,  Switzerland. 

603.  MautebrtmU.     Des  Clovumix,  C.  R.  Ixxiii  306, 1247.    L.  MoisMnet,  Ann.  d.  Minea,  VI 
xx.  1  (1871).     F.  Pisani,  C.  R.  Ixxiii,  1479.     F.  von.  Kobdl,  Ber.  Ak, ,  Miinchen,  Feb.  3, 1872. 

This  supposed  fluo-phosphate  from  Montebras  in  France  has  recently  been  shown  by  I^sani 
•md  von  Kobell  to  be  identical  with  amblygonite.  Des  Cloizeaux  found  it  to  be  tridinic,  with 
two  cleavages  giving  105"  44^,  and  in  the  optical  examination  the  bisectrix  of  the  acute  anglf 
was  positive,  while  in  the  Hebron  amblygonite  it  is  negative.  Analyses  by  Moissenet  (IX 
Pisani  (2),  and  v.  KobeU  (3)  afforded : 
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0-40        — 
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PiBani^s  and  ▼.  Eobell^s  resnlts  giye  eBsentlally  the  composition  of  amhlygonite  as  analyzed 
bj  Banunelsbeig,  and  as  the  physical  and  pyrognostic  characters  are  also  those  of  amblygonite, 
there  can  be  no  question  as  to  the  identity  of  the  Montebras  mineral  with  this  species. 

MoKZONiTE.     F,  V,  KobfXi^  Ber.  Ak.  Mtknohen,  6  May,  1871. 

Compact.  H.=6.  G.=d.  Color  Ught  grayish-green.  Transliioent  on  thin  edges. 
Fracture  splintery  to  sub-concholdaL  Resembles  green  homstone.  Analysis  by  t.  Kobell 
U.  a): 

Si  ;^1  t^  Afg  Ca  ]5ra  1ft:  It 

52-60      17-10       9-00         210         965  660        1-90       l-50=100-45 

Oiving  the  oxygen  of  1^,  fi,  and  Si  as  1  :  1  :  8-5. 

B.  B;  fuses  at  3  to  a  lustrous  grayish-green  glass.  Not  decomposed  by  acids  after  fusion. 
Not  attacked  by  muriatic  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  on  the  Monzoni  Mt.  in  the  valley  of  Fassa,  Tyrol.  A  microscopic  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

N(B»nnUU.     C.  W,  Bkmistrandy  CEf.  Ak.  Stockh.,  1868,  p.  197. 

A  chalk- white  mineral,  from  Nasum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
oolite.  After  calculating  out  the  phosphoric  acid  as^iScl  F,  the  analysis  gave  Si  50*91,  &1 
27-86,  Pe  1*36,  Mn  0*36,  Oa  13  82,  £[  439=98-70.  The  oxygen  ratio  of  B.  H,  Si,  £[  is  as  1  : 
3:7:1.    It  may  perhaps  be  classed  near  fahlunite. 

610.  Nadoritb.  FiajoM,  C.  R.,  Ixxi  237,  406.  F,  Fwani,  C.  B.,  Ixxi  819;  Dea  Chi' 
zeaitx,  Ann.  d.  M.,  VL  xx.  32, 1871. 

In  flattened  tabular  orthorhombic  crystals,  I A  /=132'*  51^.  Cleavage  macrodiagonal, 
very  easy.  H.=3.  G.=:7'02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
brownish-yeUow.  Streak  yellow.  Translucent.  Analyses:  1.  Pisani  (L  c);  2.  Flajolot 
(Ic): 


Sb 

Pb 

0 

01 

1. 

81-24 

51-89 

814 

9-00-100-27 

2. 

32-25 

51-60 

8-00 

8-85=100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  Sb  l*b  4-  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compotmd  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendlpite  2  ^b  +  Pb  CI. 

In  the  closed  tube  decrepitates  and  gives  a  white  sublimate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  copper.  Sol' 
uble  in  muriatic  acid ;  also  in  nitric  add  diluted  with  tartaric  acid. 

From  Djebel-Nador,  in  the  province  of  Constantino,  Algiers. 

214  A.  Na>la.qualtte.     a.  K  Church,  Jour.  Chem.  Soc.,  IL,  viii  1  (1870). 
In  silky  fibres  and  thin  layers.     H.=2'5.     C=2'49.      Lustre  silky.    Color  pale-bine. 
Transparent  to  translucent.    Analysis  by  Church  (1.  o.) : 

^  Ou  Ag  Ca  Si  ti 

15-29  44-74  842  201  225  32-38=10009 

Giving  the  oxygen  ratio  of  It,  S  and  fi  as  4  :  3  :  11,  or  4  Xt  ^  +  %l  :^'  -i-  4  ^. 

In  the  closed  tube  gives  off  water  and  turns  black.     B.  B.  reacts  for  copper. 

From  Namaqualand,  S.  Africa.    It  is  analogous  in  composition  to  hydrotalcite  (p.  178). 

146  A.  Naittokitb.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  in  Chile.  Occuzi 
iu  a  copper  vein  with  atacomite  and  oxydized  ores  at  the  surface,  while  lower  down  in  the 
vein  this  anhydrous  chlorid  is  found  with  chalcopyrite  and  chaloocite.  The  mineral  is  white, 
resembles  cerussite  in  physical  characters.  It  oxydizes  on  exposure  to  the  atmosphere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera* 
tion  of  nant'^kite  {Breithaupt  in  B.  and  H.  Ztg.  xxvii.  8). 
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247  D.  NiaiiBSCiTE.    F,  BomsUin^  ZS.  G.  Q€8^  1867,  843. 

Amorphous.  Fracture  uneyen  and  spliiiterj.  H.=2.  G.  =3*845.  Colo^  ivhen  fresh 
apple-green ;  on  exposure  beoomes  gray  to  black ;  opaque  and  earthy,  and,  on  dryizig,  aa  llgfa^ 
08  wad.     LoRes  16*5  per  cent  hygzosoopio  water. 

Analysifi: 

Si  i^  f^e  fin  %  Ca  S 

§  62-29  514  15-71  023  1811  259  6-29=100-86 

Perhaps  the  product  of  the  alteration  of  a  magnesia-iron  augite  or  amphibole. 
Found  in  rounded  masses  in  basalt,  at  Dietesheim,  in  the  yiJley  of  the  Maine. 

OrUeyiU,    D.  Waldie,  Proo.  Asiatic  Society,  Bengal,  p.  279.     September,  1870. 
Massive.     H.=5'5.    G.=7'34 — 7*42.     Color  steel-gray,  on   fresh  fracture  with  puzpliah 
tint.     Lustre  metallia     Streak  dark-gray.     Analysis,  D.  Waldie  (L  c.) : 

As  Sb  Gu  Fe  X  InsoL 

88*45  0*54  1213  42*12  619  012=99*55 

X,  oxydized  matters  soluble  in  dilute  muriatio  aoid  =  Cu  1*21,  ]^e  1*97,  i*b  1'89,  la  1-13= 
6*19.     B.  B.  in  the  closed  tube  yields  no  aisenic.     Soluble  in  nitric  add. 
From  Burmah,  but  exact  locality  not  known.     Needs  further  investigatioB. 

Osbomite.—ThiA  name  has  been  given  by  Maskelyne  to  small  gold-yellow  octahedrona 
occurring  in  augite  in  a  meteorite  from  Busti,  India.  It  is  supposed  to  be  an  oxysulphid  of 
titanium  and  calcium. 

PhjosphorchramUe,     See  Laxmannite^ 

374.  PlumhaUoplume,  A  name  gfiven  by  Bombiod  to  a  plumbiferous  allophane  from 
Monte  Vecchio  in  Sardinia.  Occurs  in  small  stalactitio  cylinders,  rough  and  opaque  on  the 
surface,  but  interiorly  glassy.  Color  grayish -yeUow  with  a  white  streak.  H.  =2  '5.  G.  =1  *9. 
Analysis  gave  Si  28*8,  P  2  6,  &  82*9,  Fe  0*5,  Oa  2*4,  £[  85*2,  Pb,  Mg  and  alkaHes  2-5=99*9 
(Atti  della  Sc.  Ital.  di  Sc.  Nat.  xi.,  in  Jahrb.  Min.  1868,  p.  750. 

40  O.  PoLTAROYRiTB.  F,  SandbergeTy  Jahrb.  Min.,  1869,  811.  T,  Petenen,  Pogg. 
Ann.,  cxxxvii  886.    1869. 

Isometric.  Observed  planes  1  0  »,  ytmti.  Cleavage  cubic.  H.=2*5.  G.  =6-974.  Lustre 
metallic.  Color  iron-black  to  dark  bladdsh-gray.  Streak  black  to  blaokiah-gray.  Malleable, 
flattening  more  under  the  hammer  than  argentite. 

Composition:  12  Ag  S  +  Sb2S,=Ag.  7816,  Sb  7*37,  S  14*47=10000. 

Analysis,  Petersen  (L  c.) : 

S  Sb  Ag  Pb  Fe  •    Zn 

I    14*78  6*98  76-70  tr.  0*86  0*27*  =99*09 

*  Cknrected. 

B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fumes,  and  yielding 
a  brittle  globule  of  silver.  Soluble  with  difficulty  in  nitnc  add  with  separation  of  sulphur. 
Fuming  acid  dissolves  it  readily  with  separation  of  antlmonate  of  silver. 

Occurs  at  Wolf  ach  in  Baden. 

The  mineral  is  between  argentite  and  pyraigrite  in  composition.  If  homogfenous  it  would 
be  dassified  chemically  near  polybasite ;  but  its  isometric  form,  and  the  fact  that  in  another 
analysis  Petersen  found  78*85  Ag,  suggests  that  it  may  possibly  be  a  mixture. 

624.  PucHERiTB.    A.  Frenzel^  J.  pr.  Ohem.,  TL  iv.  237,  861. 

Orthorhombic.  Observed  planes  i,  0,  l-H,  m-u.  Cleavage  basal.  H.=4.  G.=5-91. 
Lustre  vitreous  adamantine.  Color  reddish-brown.  Streak  yellow.  Translucent  to  (^wqne. 
Composition:  Bi  V=Bi  71-67  V  28*88=100.     Analyses,  1.  2.  Frenzd  (1.  o.) : 


V 

Bi 

1. 

27*81 

78-39=100-70 

2. 

27  07 

72-93=100  — 

In  the  dosed  tube  decrepitates.  B.  B.  on  charcoal  fuses  and  gives  a  ooating  of  bismuth* 
ozyd,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  phosphorus  a  chrome- 
green  bead  in  R.  F.  becoming  light  yellow  in  O.  F.  (vanadium).  Soluble  in  muriatio  add 
with  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  beoomes  green  and 
deposits  a  yellow  basic  chlorid. 

Named  pucherite  from  the  locality,  the  Pncher  Mine,  Sdmeeberg,  Saxony.     Found 
dated  with  bismite  aud  asbolite. 
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218  B.  Babdiokitb.     F,  von  KobeUy  Ber.  Ak.  Hflnohen,  Janiiaxy  8,  1870. 

Stalaotitio,  in  columnar  or  rod-like  forms.  Very  soft,  soiling  the  fingers.  G.  =2*80.  Los- 
tre  dull,  after  rubbing  is  greasy  to  submetallio.  Oolor  black.  Streak  dark-brown.  Oom- 
position* 


l?e 

Un 

%1 

Ou 

l^n 

Co 

fi 

45  00 

13  00 

1-40 

1400 

7-61 

510 

13-50=9fl-61 

The  oxygen  ratio  of  ft  :  H  :  £[  is  1  :  8  :  2,  and  v.  Kobell  writes  the  formiula  (Ou,  &n,  Co) 
(Pe.  »n)  -h  2  li. 

In  the  closed  tube  gives  neutral  water.  B.  B.  fuses  at  8  to  a  steel-gray,  magnetic-globule, 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  blue  bead.  Soluble  in  muriatLo  add 
with  evolution  of  chlorine,  giving  an  emOTald-gxeen  colored  solution. 

From  Nischne  Tagilsk  in  tJral.  The  minend  is  near  asbolite  (p.  181),  but  differs  from  it 
in  chemical  composition,  in  containing  a  large  peroentsge  of  iron,  and  in  being  easilj 
fusible. 


163  A.  Ralstonite.     O.  J.  Brushy  Am.  J.  Sd.,  HL  ii  80.  July,  1871. 

Isometric.  Habit  octahedraL  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  H.=4*5. 
G.  =z2 '4  (on  25  milligrams).  Composition,  a  hydrous  fluorid  of  aluminum,  with  possibly  small 
quantities  of  caldum  and  sodium. 

In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copious  white  sublimate  whidi 
etches  the  tube.  The  water  reacts  add.  B.  B.  on  charcoal  a  faint  white  sublimate.  In  the 
forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames. 
Soluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  sulphuric  add 
with  evolution  of  fluohydric  acid. 

Occurs  with  cryolite  and  thomsenolite  at  Arksut  Fiord,  Greenland. 

liedondiU.  A  name  given  by  0.  IT.  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
from  Bedonda,  W.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Oolor  gray- 
ish to  yellowish  white.  H.=8'5.  G.=l '90—2*07.  Spedmen  analyzed  contained  8*8  per 
cent.  Si,  40192  1^  and  24*73  £[  (Am.  J.  Sd.  IL  L  96).  An  earlier  analysis  gave  P  43*20, 
Pe  14*40.  *1  18*60,  fl  24*00,  Si  1*60,  Oa  0.57=100*37,  contained  also  traces  of  S,  Na,  01, 
and  Mg.  B.  B.  infusible.  Heated  with  sdution  of  cobalt  gives  a  deep  blue  color  (Am.  J. ' 
Sd.,  II.  xlvii  428. 

422.  ResUmneUte,  A  name  given  by  A.  H.  Ohurch  (Jour.  Chem.  Soo .  II.  viii.  166)  to  a 
massive  grayish-green  agalmatolite-like  mineral  from  Restormel  Mine  in  Cornwall.  H.  =2. 
G.=2*58.  Mean  results  of  analysis  gave  'Si  45*66,  ^  85*10,  ^e  1*11,  Mg  0^5,  &  2*30,  if^a 
4*39,  tl  11-68=101  09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for  kiUi- 
nite  (anaL  29  and  30,  under  pinite,  p.  481).  (}hurch  does  not  consider  the  mineral  worthy  to 
rank  as  a  distinct  spedes,  but  speaks  of  it  as  an  *'  immature  kaolinite." 

261  A.  RoEFPERiTE.  Iron,  manganese,  zinc,  chrysolite.  W.  T.  Eoepper^  Am.  J.  Sol, 
II.  1.  35.    Boepperite,  G.  J.  Brush, 

Orthorhombic,  observed  planes  ^2,  »-l,  14,  i-i,  1-1,  1-4,  0,  2-2.  1-2  A  »-2  (over  »-i)  130%  i4 
A  1-2=115*'  1-i  A  14=77'*.  Cleavage  in  three  directions  rectangular,  0  and  i-i  eminent, 
i-i  splinteiy.  bL  =5*5—6.  G.  =3*95— 4*08.  Lustre  on  cleavage  planes  vitreous  to  sub- 
adamantine.  Color  dark-green  to  black,  mottled.  In  tlun  splinters  translucent  and  J>alo- 
yellow  color.  Streak  yellow  to  reddish-gnKiy.  Slightly  magnetic.  Composition :  ft'  Si.  B 
=l'e.  Tin,  Zn  and  Mg.     Analyses  1.  2.  8.,  W.  T.  Boepper  (1.  c.) : 


ft  ^e 

1.  Cryst.       30*76  33*78 

2.  Oiyst.  I    80*23  85  52 
8.  Mass.  }    80*64  84*78 


1^ 
16-25 
16*91 
17-74 

*  spinel. 


Za  Ag  Insol.* 

10*96  7*60        =99*35 

10  68  5-68  1*04=100.01 

9*48  6*09  202=100*65 


B.  B.  fuses  with  difficulty  on  the  thin  edges  to  a  black  slag.  With  the  fluxes  reacts  foi 
iron,  manganese,  and  silica ;  on  charcoal  with  soda  gfives  a  zinc  coating.  Gelatinizes  with 
adds  rea^y  and  completely,  leaving  sometimes  a  bright-green  residue  of  spinel 

Occurs  at  Stirling  Hill,  Sussex  Co.,  N.  J.,  with  willemite,  franklinite,  jeffersonite,  aiid 
■pinel ;  also  found  at  Franklin  Furnace  with  gahnite. 


il 


AVFSJXDUU 


393  A.  Rei88it$.  A  name  giyen  by  K.  r.  FriiaEBch  to  a  zeolitlo  mineral  from  Santxnin 
According  to  Hesaenbei)^  {his  Min.  Notizen,  No.  9,  p.  22)  it  ia  orthorhombio  with  the  axia. 
relatiou  for  the  bxaohydiagonal,  macrodiagonal,  and  Tertical  axis.  0*4231  : 1  :  0*2866.  Ob- 
served planes  /  i-i,  1-i,  2-2.  Cleavage  brachydiagonal.  Lustre  vitreous.  Colorless  to  white. 
Fusible  with  intamescence  to  a  blebby  enamel.  Gelatinises  with  acids  more  readily  aftoi 
fusion  than  before.  The  solution  contains  lime  and  alkalies.  Hessenbei^  considerB  it  prob- 
able that  reissite  is  identical  with  Breithaupt^s  species  monophane,  and  distinct  fron* 
eiHstilbite. 

126.  Bionite.  A  name  given  by  Brauns  to  a  bismuth-tetrahedrite  from  Cremenz,  Ein- 
fischthal  in  Wallis  Canton,  Switzerland.  It  has  a  oonchoidal  fracture,  an  iron-black  color, 
blaok  streak,  and  greasy-metallio  lustre.  An  analysis  gave  S  29*10,  As  11*44,  Sb  2  19,  Bi 
13  07,  Cu  87-52,  AgO'04,  Fe  6*51,  Co  1*20=  101  07.  Found  associatad  with  chaloopyrite. 
It  is  worked  as  an  ore  of  bismuth.  The  comi>osition  places  it  near  annivite,  p.  103.  (T. 
Petersen  in  Jahrb.  Min.,  1870,  590). 

The  name  Bianite  was  used  formerly  for  a  supposed  selenid  of  zinc,  described  by  Del  Bio, 
and  BioUte  for  a  supposed  selenid  of  silver  as  wdl  as  the  preceding,  but  botii  names  have 
been  dropped  from  the  soienoe,  the  material  on  which  they  were  founded  being  only  a 
mixture. 

807  A.  BosTHORNTTE.     K  Eofer,  Jahrb.  Min.,  1871,  p.  661. 

In  lenticular  masses  in  ooaL  G.  =1*076.  Lustan  greasy.  Color  brown,  with  gaznefe-red 
reflections:  in  thin  splinters  wine-yellow.  Composition :  htA  H40  ^.  Analysis  l^Mittereg- 
gor(l.  c): 

C  H  O 

}    84-42  11*01  4*57=100*00 

At  96^C.  oommences  to  melt  to  a  viscous  brownish-red  mass,  which  at  160"  gives  off  bab- 
bles and  at  205"  white  fumes,  heated  to  225"  the  evolution  of  gas  ceases,  leaving  a  thin  dark 
purplish-red  fluid.  Insoluble  in  dilute  nitric  add  as  also  in  potash  or  alcohol.  Slightly  solu- 
ble in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benzole 
at  ordinaiy  temperatures.  From  Sonnberge,  Carinthia.  Besembles  jaulingite  in  physioal 
characters,  while  it  is  near  euosmite  in  chemical  composition. 

499.  Sabgopsidb.     Sarkopeid,  Jf.  Wdbsl^,  ZS.  G.  Ges.,  xx.  245,  1868. 

Monoclinic  ?  occurring  in  irregular  ellipsoids,  sometimes  in  distorted  six-sided  platea 

H.  =4.     G.  =8  *692— 3  '730.     Lustre  glistening  to  silky  and  greasy.     Color,  on  fiesh  surface, 

flesh-red  to  lavender-blue.     Translucent  in  thin  splinters.     Streak  straw-jellow,  some  grains 

give  a  green  color.     Composition  :  4^'  P-H  (B  Fl  +S  £[)  Websky  : 

t 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark -brown  and  aasumea  ■ 
Bub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  On  platinui  n  wire,  and  this  im- 
parts a  blue-green  color  to  the  outer  flame.  With  the  fluxes  reacts  for  iron  and  manganese, 
and  fused  with  bi-sulphate  of  i>otash  in  a  closed  tube  reacts  for  fluorine,  coloring  brazil-wood 
paper  and  etching  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  acids. 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridge  between  Miohelsdorf  and 
the  valley  of  the  Mtihlbach  in  Silesia.  This  mineral  corresponds  so  closely  to  triplite  (p.  543) 
in  chemical  composition  aod  pyrognostic  characters,  as  also  in  density  and  hardncBB,  aa  tc 
make  it  exceedingly  probable  that  it  may  be  a  varied  of  that  species. 

163  B.  Sellaitb.    Struter.  Atti  della  B.  Acoad.  di  Torino,  iv.  1868,  35. 

Tetragonal,  /on  1=123'  30^,  i-t  on  f-3  161"  84'.  Cleavage  parallel  to  /  and  M  perfect. 
H.=5.  G.  =2*972.  Lustre  vitreous.  Fracture  oonchoidaL  Colorless.  Transparent.  Com- 
position :  MgFl  ?  In  small  fragments  melts  in  the  flame  of  a  candle  with  intumeacenoe. 
Insoluble  in  water,  also  in  acids,  except  concentrated  sulphuric  add,  with  this  it  evolves 
fluohydric  acid.  The  sulphuric  solution  gaye  89*64  pr.  ot  of  magnesia,  which  with  the  othet 
chemical  and  physical  properties  of  the  mineral  leads  Strilver  to  consider  the  mineral  a  floorid 
if  magnesium  analogous  to  fluorite  in  composition. 

Found  with  anhydrite  at  Greibroula  in  Piedmont 

669  A.  SncQNTTTis.     (?.  T^ohermaht  Ber.  Ak.  Wien,  November  Heft,  1869. 
Mododinic   Batio  of  orthodiagonal,  dinodiagonal,  and  vertioal  axis  1  :  0*7453  •  0*6041 ;  \m, 


p 

f^e 

t^ 

iSln 

Ca 

fl 

Fl 

34*73 

8  83 

30*53 

20*57 

3*40 

(1-64) 

imdet. 
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dinatioii  of  ftzifl=O=101'  21K.  Obaerved  planes  /,  0,  f-2, 1,  U.  Ja/=105"  16%  Oa1-«~146* 
88%  0  Al=143*  6%  Ja  <^3=160'  84'.  Ciystals  minute.  Also  massive.  H.  =3*5.  O.  =2*241 
Color  of  the  maasiye  mineral  blmsh-green  to  reddish- jellow.  The  Tszystals  sometimes  oolor 
less  and  transparent.  Taste  faint,  saline,  and  bitter:  Unaltered  on  exposure  to  the  aiz. 
Analysis :  G.  Tschermak  (L  c.) : 


s 

47-17 


% 
12-65 


JTa 
18-86 


21-82=100-60 


Thiayields  the  oxygen  fatio  forB:S:lQ[,  l:8:2or]ft  9+  2^,  the  same  as  the  formula 
giyen  for  Bloedite  (p.  643),  which  mineral  it  also  resembles  in  orystalline  form.  Tschermak 
remarks  that  samonyite  differs  from  bloedite  in  not  efflorescing  on  exposure  to  air,  and  losing 
only  a  portion  of  its  water  (4*90  pr.  ct.)  on  being  heated  for  two  hours  in  a  water-bath. 
OoouTB  at  Hallstadt. 

A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
fnrth,  has  been  referred  by  Groili  and  Hintze  to  bloedite,  these  authors  assuming  that  the 
efflorescence  of  bloedite,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
rescent salt.     ZS.  G.  Ge&  1871,  870. 

SUbiotriargmtitej  StOnohexargenUte,  see  I)yBora8ite. 

696  A.  SussEzms.     G,  J,  Bnuh^  Am.  J.  ScL,  n.  xlvL  140,  240, 1868. 
In  fibrous  seams  or  veins.    H.=3.    G.=8'42.    Lustre  silky  to  pearly.    Oolor  white  with 
a  tinge  of  pink  or  jellow.     Traosluoent 
Composition :  (Mn,  %)*  fi  ^  H  or  (|  (Mn,  Ag)-i-i  tsy  B.    Analysis:  G.  J.  Brush  (I  a) : 

fi  ftn  %  £[ 

81-89  40-10  1^08  9-69=28-61 

In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric  paper  is  mois- 
tened with  this  water,  and  then  with  dilute  muriatic  acid«  it  assumes  a  red  color  (boric  add). 
In  the  forceps  fuses  in  the  flame  of  a  candle  (F=2),  and  B.  B.  in  O.  F.  yields  a  black  crys- 
talline mass,  coloring  the  flame  intensely  yeUowish-green.  With  the  fluxes  reacts  for  man- 
ganese.    Soluble  in  chlorhydric  acid. 

Found  on  Mine  Hill,  Franklin  Furnace,  Sussex  Co.,  N.  J.,  associated  with  franklinite, 
zindte,  wHlemite,  and  other  manganese  and  zinc  minerals.  This  species  approaches  in  com- 
position the  mineral  szaibelyite. 

Talcobitb.  Q.  H.  F.  Utriehy  Oontributiozis  to  the  Mineralogy  of  Victoria,  Melbourne, 
1870  (pamphlet  of  82  pp.  8vo.). 

In  tiiin  seams  and  ^eads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=1—2.  G.  =2*46— 2-5.  Lustre  pearly.  Color  silver-white,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  elastic    BesemMes  talc.    Analyses  1.  2  by  C.  Newbery  (L  o.) : 

Si  %1  ^  fe  iig  ^a  tL 


1. 
2. 


49-01 
49-07 


45  10 
46-96 


tr. 
tr. 


tr. 
tr. 


Mg 
tr. 
tr. 


tr. 
tr. 


4-98=9909 
8-78=99-76 


The  oxygen  ratio  of  anal.  1  for  iSf,  Si,  Si  is  1  :  5  :  6.    This  mineral  is  perhaps  related  to 
selwynite,  with  which  it  occurs,  and  also  to  westanite  (described  in  this  appendix). 
Obs,    From  Mount  Ida  near  Heathcote,  Victoria. 


Tdlunoiimuihnlber,     O.  BamrMkberg,  ZS.  G.  Ges.,  xxi  81. 

Granular.     G.  =7*808.    Lustre  metaJlic.    Color  gray,  tamished.     Cuts  with  a  knife,  but 
sufficiently  brittle  to  be  readily  pulverized.     Composition :  analysis  by  Bammelsberg,  1.  o. : 


S 
8-82 


Te 
24-10 


Bi 

48-50 


Ag 
23-35 


Cu 

tr.  =99-27 


Bammelsberg  gives  the  reUtion  of  S  :  Ag  :  Bi :  Te  as  1  :  208  :  2*24  :  18,  but  thinks  it 
may  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  was  not  free  from 
tellurium,  and  the  formula  of  this  new  tellurium  mineral  may  then  be  written  Ag'  S  + 
Bi^  Te*  or  Ag*  S  +  2  Bi  Te  ?.  He  also  questions  whether  the  mineral  may  not  be  a  mix* 
kure  of  argentite  and  tellurid  of  bismuth,  or  of  native  silver  and  sulphotellurid  of  bismuth, 
but  finds  nothing  in  the  physical  properties  of  the  mineral  to  indicate  a  mixture. 

0b8,    From  Sierra  de  Tapalpa,  Mexico. 
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817  A.  TRmESBiTB.     G,  T96/mmak^  J.  pr.  Ohem.,  n.  11  358,  and  Jahzb.  G.  Beioha. 
1870,  XX.  279. 

Compact  and  amotphottfl.  H.=l*6— 2.  G.  =1*035.  Lustre  grea^.  Ck>lor  hyaoinili-re^ 
to  cliestnnt-brown.  Transparent  to  tranaLnoent.  Analjaia,  1.  Hlastweta  (L  a) :  3.'  Kieda 
wiedaki,  Jahib.  Min.,  1871,  641 : 

0              H              8              O              Aah 
1.  Garpano       81 1           11-3           47            8*0            None=100 
3.  Gama  810  lO-O  41  81  =990 

Fuses  at  168^ — ^180''0.,  at  ahigber  temperatnze  gives  off  ohokAg  fnmea.  Inaolnble  la 
water,  and  only  slightly  in  aloohS  and  ether.    Soluble  in  hot  benzole. 

Ooonrs  in  large  oompact  masses  in  brown  ooal  at  Garpano  near  Albonain  Istria ;  also  found 
at  Gams  near  E^eflaa  in  Slyria.    Resembles  in  oompositian  the  fasmanite  of  Chozbh  (p^  746). 

673  B.  TbOobrttb.    A,  Weisbach,  Jahrb.  IGn.,  1871,  870. 

Monoclinic,  in  thin  tabular  dystals.  Gleavage  perfect,  parallel  to  the  broad  tabular  ^ane. 
G.=8*3.  Lustre  on  the  cleavage-plane  pearly.  Golor  lemon-yellow.  Gomposition,  ^  2b* 
+20 1^  (Winckler).  No  analysis  is  given.  Oocors  with  walpnrgite  and  o^er  uranium  min- 
erals at  the  Weisser  Hitsch  Mne  in  Keustadtel  near  Schneeberg,  Saxony. 

Uranotil.    Jff,  Borioky^  Jahrb.  Min.,  1870,  780. 

Orthorhombio,  in  aoicnlar  crystals.  Occurring  form  J,  M,  m-l  /  angle  of  prism  /  about 
164*  (Zepharovich).  In  radiated  or  stellated  groups.  Gleavage  probab^  basla  '  G.  =3'9695. 
Golor  lemon-yellow.    Streak  lighter.     The  mean  of  three  analyses  gave  Borioky : 

Si  ^  £lFe  Oa  :^  d 

18-78         66-75  OSl  5'37  0*45         13-67=99-43 

Giving  a  composition  near  that  of  uranophane  (p.  805).    It  also  resembles  it  in  OKystaDina 
form,  the  angle  of  prism  lot  uranophane  146°^  giving  162°  for  the  prism  »-2. 
B.  B.  tarns  black.    Soluble  in  wann  muriatic  add  with  separation  of  flocky  silioa. 
Found  with  fluorite,  uranite,  and  quartz  at  Wolsendorf ,  Bavaria. 

622  B.    Yanadiolitb.    Hermann^  J.  pr.  Ghem.,  IL  i  445. 

Form  not  determined.  Occors  in  small  oiystals,  partly  in  drosea  Golor  dark-green, 
almost  black,  in  small  fragments  dark  emerald-green.  Streak  grayish-green.  Lustre  vitre- 
ous, brilliant.    G.  =8*96.    Analysis  gave 

Si  £l  ^e  Oa  %  V 

15-61  110  1-40  84-43  2-61  4485=100.00 

which  Hermann  considers  as  representing  a  compound  of  three  atoms  of  augite,  and  one  of 
subvanadate  of  lime.  He  gives  for  this  the  formula  8lt  SiH-Oa"*  (yO«+2yO^).  B.  B.  fuses 
to  a  black  slag  with  cauliflower-like  intumescences.  With  salt  of  phosphorus  gives  a  dark- 
green  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  carbonate  of 
soda  and  nitre.  From  Sliidonka  near  Lake  Baikal  associated  with  lavroffite. — ^A  substanoe 
containing  as  this  does  over  70  per  cent,  of  a  vanadate,  with  the  balance  a  silicate  oone- 
spouding  to  augite  can  scarcely  be  looked  upon  as  a  homogeneous  simple  Tnineral.  It  is  here 
classed  with  the  vanadates. 

673  A.    Walpubqitb.    Walpurgin,  A.  Weishaoh^  Jahrb.  Min.,  1871,  870. 
*Monoc]inic,  in  thin  scaly  crystals.     G.  =5/8.     Lustre  adamantine  to  greasy.     Golor  pome- 
granate and  wax-yellow.     Composition  fi*  £s+5^  in  which  fi=^  Bi-H  \  ^  (Winckler).    No 
analysis  is  given.    Occurs  with  trogerite  and  other  uranium  ores  at  the  Weisser  Hirach  Mine 
in  Neustadtel  near  Schneebeig,  Saxony. 

323  A.  WESTAinTE.  a  W.  Bhnutrand^  CEt  Ak.  Stockh.,  1868,  p.  197,  in  X  pr.  Gh., 
ev.  841. 

In  radiated  crystalline  masses,  sometimes  in  prismatio  crystals.  H.=2'5.  Golor  biidk 
led.    An  analysis  gave : 

(43*58)        5114  116  1*01  4-17=100*00 

V , * 

43*91  51-92  las  


TliiB  oompositiaii  is  near  wSrthite,  a  hydrous  fibroUte,  Imt  It  differs  from  thob  mineral  la 
inferior  haidness. 
fi.  B.  swells  up ;  infnsible  and  tnms  white.    Not  acted  npon  by  adds. 
Associated  with  pyrophjUite  at  Westana,  Sweden. 

601  A.  WmKWOBTHiTB.    K  EbWj  Phil.  Mag.,  April,  1871. 

In  imbedded  nodules,  Gtystalllne  on  fraotore.    GUsteninff.    (k^adem  to  white.    Trana 
Inoent.    H.=2— 8.    Composition:  analyses  1.  3.,  H.  How,  L  a  : 

Si  B  S  Ca  d 

1.  8-81        (1018)       8610       81-66  18'80=:100 

2.  4-98        (14-87)       81*61       8114  1800=100 

In  the  dosed  tnbe  gires  water.  B.  B.,  decrepitates  and  fuses  readily  to  a  dear  bead, 
coloring  the  flame  green ;  en  oontinaed  blowing  froths,  becomes  opaqne  imd  no  longer  shows 
the  green  coloration. 

Found  in  gypsum  at  Winkworth,  Nora  Scotia^  How  coDsiden  No.  1  to  be  represented  by 
11  Ca,  ISi,  99,  85  and  20^.  while  No.  2  is  the  same  with  substitution  of  83  and  4S.  He 
suggests  that  the  mineral  is  intermediate  between  sdenite  and  howlite.  May  it  not  be  a 
mijrtnre? 

92  A.    WoLFAGHTTB. .  F,  Scmdberger^  Jahrb.  Miu..  1869,  818. 

T.  Peier$en,  P^T?*  Ann.  cxxxrii  897.  Orthorhomblo,  in  small  crystals  coating  niooolita 
Observed  planes  i;f?i-{.  H.=5'5.  G.  =6.872.  Lustre  metallic.  (3olor  silyer-white  to  tin- 
white.     Streak  blaok.    Analysis  by  Petersen  OL  o.) : 

.• 

S  As  Bb  Pb  Ag  Fe  Ni  Go,  Ou,  Zn 

14-43         88-46         1817         1-82         0-12         8-71         29-68         'traces=foa74 

The  lead  and  silyer  were  believed  to  be  dtte  to  a  small  amount  of  intermingled  galena  and 
chrscrasite.  The  results  give  the  formula  Ni  S*  +  Ni  (As  Sb)*  exactly  the  same  as  given  for 
the  isometric  oorynite  (p.  74),  showing  this  compound  to  be  dimorphous.  Oorynite  has  a 
lower  density  (5*95 — fi'QS)  and  less  hiuxlness  (4*5 — 5.).  The  pyrognostio  charaoteis  are  the 
same  for  both  minerals  and  both  are  soluble  in  nitric  add.     From  Wolf ach  in  Baden. 

830  B.  WoOangongite,    B.  BiUiman,  Am.-  J.  Sd.,  n.  xlviii.  85. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  Occurs 
in  cubical  blocks,  without  lamination.  Fracture  broad  conchoids}.  Color  greenii^  to  brown- 
ish-black. Lustre  resinous.  Translucent  in  thin  shavings,  showing  under  the  microscope 
an  amber-yellow  light. 

Alone  in  the  tube  does  not  mdt  but  decrepitates  and  gives  off  oil  and  gas.  Ignites  readily 
and  yields,  when  heated  out  of  access  of  air,  82*5  volatile  matter,  coke  6 '5,  and  when  burned 
110  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightiy  acted  upon  by  bi-sulphid 
of  carbon. 

660  A.  Zbphabotiohitb.    B.  Borkky,  Sitzb.  Ak.  Wien,  liz.  598,  1869. 
CJrystalline  to  compact,  horn-like  in  aspect.    H.=5'5.    G.=2'87.     Color  greenish,  yellow 
Ish  or  grayish-white.    Translucent.    Fracture  conchoidal.    Comx>osition : 


P 

$1 

9e 

Ca 

Mg 

fl 

Quartz 

1. 

85-56 

29-77 

1-07 

0-41 

26-70 

5  46=98-97 

i. 

87-46 

28-44 

0.54 

tr. 

26-57 

6  05=99-06 

8. 

87-80 

29-60 

0-86 

1-88 

28-98 

0-46=99.07 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  8  an  earthy  gibbsite.  Boric^ 
thinks  the  analyses  prove  the  min^al  to  be  essentially  a  phosphate  having  the  formula  t^I 
r  4-  6tlr,  and  that  in  analysis  2  this  phosphate  is  mixed  with  tV  of  wavellite,  while  in  No. 
8  is  associated  with  iV  of  gibbsite  and  ^V  of  tribasio  phosphate  of  lime.  The  formula  3^1  P  + 
6^  differs  from  Callainite  (p.  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2, 
after  deduction  of  the  6-04  of  quartz,  gives  P  40*28,  £l  80*57,  Ca  0*68,  IS  2866,  a  resntt 
which  approaches  the  figures  given  by  Damour  in  his  analysis  of  callainite. 

Gocnrs  in  sandstone  aS  Trenic  in  Bohemia^ 
2 


&  2f«Uionafeu)fntkiad]f<h$eribtd^eeim. 


fiSS.  CiMhmitt.  BohiBuf  haafoimd  Uiuqwcieatobe  maaodimoin  oiTstalUiatioft.  H« 
ukkM  aAm=132'>82',  aDdaA0=9O''8O',  a,m,o,  being  the  pknee  «o  lettered  in  HOIei'i 
Minenliwy,  and  correapoading,  a  to  f-l,  tn  to  J,  aiid  d  to  0,  In  tUi  weak.     (Jkhib.  Hin., 

1871,874.) 

EphetiU,  Bee  Ledsjlte  below. 

M.  Diam/md.  P.  t.  Jsremejew  has  diaoovered  minnte  ciyitali  of  diamond!  inegnlMlj 
dliteibiited  thiong-h  platee  of  lauthopbyllite  from  the  BehiBohlmikiMi  Hotmtaiiu  neu  Blal- 
ooit.  Tbey  kte  re&dilj  reoogmied  when  magnified  RO  diameten,  and  with  300  diametraa 
thsir  OTataSIine  form  ia  seen  to  be  that  of  the  beia-tetnliedTon  8-|  combined  wiQi  tii«  teba- 
hedron,  the  flrat  fonr  being  distuiotlj  coiiyei,  wbile  the  tetisbednd  pltme  ia  flat  (like  fig.  09 
p.  21,  except  that  there  ore  alio  amall  flat  tetrahedral  planes).  Moat  of  the  orTBtala  an 
oolotieaa.  The;  aie  aymmetricaJly  disposed  in  their  matrix,  their  trigonal  intermediate  axaa 
being  vertical  to  the  foliation  of  the  laothophjllite.  The  green  plates  of  this  mineril,  near- 
est the  roDjided  maases  of  the  talcoae  alate  and  aerpentine  enclooe  anaanally  Urge  nnmberi 
of  them  and  thej  are  likewise  foand  in  the  two  rooka  themaelves.  Jahrb.  Min  1871,  p. 
876  in  Am.  J.  Soi.,  lU.  iii  67. 

LatUyiU.  The  mineral  named  leBlsyite  b;  L  Lea  (aee  p.  800)  has  been  analTied  b;  S.  P. 
Bhaiplea  (Am.  J.  S<d.,  IL  ilviL  S19)  and  J.  L.  Smith  {ib.  xltiiL  854}.  Sharpies  examined 
two  Tarietdee,  one  white  (anal  1),  and  the  oUioi:  red  (anaL  8).  Smith  analTzed  the  whita 
minenl  (anaL  2). 

Si  XI  Fa  Ca  fTa              K  a 

1  white,  88M  BS'il  tr  tr  7-48  480=100-7S 

B     "      8118  5500  0«  1-30  7-88  4B0=B».91     * 

a  red,     47-00  83-27  284  - — ■  997  6'71=99.79 

Theanaljaia  of  the  red  Taciety  waamade  onder  Sharplea'a  direction  l^C.  W.  Boeppei.  It  is 
an  entire!;  different  mbstanoe  from  the  white  miue^,  and  waa  proped;  referred  to  pinite 
\sj  Sharpies. 

Smith  oomparea  the  oompoeition  of  the  whit«  variely  with  tiiat  of  his  epheaite  (see  Hin., 
p.  607)  of  whioh  he  girea  the  following  new  analTais. 

Si  SI  Ca  Na  K  fi 

Bphesite  30-70  65-07  3-56  6-6S  110  491=100.45 

There  is  alao  a  ver;  close  correspondenoe  in  the  phjdoal  as  well  aa  in  the  chemical  chaiao- 
tera  of  the  two  mineraJa,  and  they  are  evidently  closel;  related.  Lealeyite  ia  found  aasoci- 
ated  with  diaapore  and  both  mlnerala  have  a  peculiarity  in  regard  to  their  hardneee  that 
■n^eato  a  want  of  homogeneity.  They  are  easily  aoratched  with  a  knife,  bnt  they  both 
ocmtain  particles  which  acratoh  topaz.  Under  the  magnifisr  they  both  present  glialening 
acalea  which  are  aoft  and  apparently  micaoeona.  It  is  eyident  that  the  minerala  are  inii- 
tnres  of  conutdnm  and  probably  diaapore  with  a  mica  aimilar  to  the  damoarite  foond  at 
the  lesleyite  localily ;  and  that  Uia  foliated  aoft  mineral  is  damonrite  or  a  hydiooa  mioa 
near  that  speciaa. 

PatUmmiU.  This  aubetanoe,  olasMd  temporarily  nndar  the  mica  grotip  in  the  aapplement 
to  thia  mineralogy  (p.  801),  has  been  analysed  by  3  F.  Sharpies  witit  the  following  leanlti 
(Am.  J.  Sol,  IL  slTiL  809). 

Si  Pe  Si  Ag  ffa  Li  K  S 

80-90  14-88  20-55  1«8  tr  H-86  11-78=89.99 

^^'*^-  -itash  ia  atated  to  have  been  determined  by  the  diSerenoe  (loas),  bnt  the  analyna 
ccloaiTe  of  the  potash,  only  78-04  leaving  31 -36  for  potash  instead  of  11  "SS,  Tlua 
mna  throng  the  calculated  oxygen  ratios,  and  beaoe  ia  not  typographioaL^  la 
the  analyaia  leads  to  no  aatiafaotory  oonclosion.  The  peroentajia  of  ailica,  izoaii 
1  water  are  twj  near  those  of  proi^orite. 


463.    SekoynU^    TJlzioh  now  vegazda  thii  ttptam  m 
trib.  MxiL  Yiotona,  p.  d4). 

98.  Sfflvanite.  SGhzanfs  zeoent  oKyBtallogzaphio  roBM 
rhombic  in  GcyBtaUizatioiL  He  aajB  that  he  has  oboerved  tb 
and  that  the  angles  and  planes  are  giTen  tightly  hy  Milli 
new  planes.    (Jahzfo.  Min.,  1871,  89i.) 

TridynUU.  This  new  Tariety  of  sHioio  add,  disoorere 
in  Mexican  porphyzy,  has  been  found  in  many  localities  in  En 
tezized  in  the  trachyte  of  Draohenfels  and  in  the  orthodast 

610.     Woi&amite.    Des  Oloiieaiiz  has  shown  that  this  i 
0.  R.bdz.86a 
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PKBFATORY  NOTE. 


This  Seoond  Appendix  to  Dana^s  Mineralogy,  prepared  with  the  oo-opezation  of  the 
author,  is  designed  to  make  the  work  complete  up  to  January,  1876. 

It  indudes  descriptions  of  all  species  announced  as  new  within  the  past  seven  years,  with 
the  exception  of  those  oontained  in  Appendix  L,  prepared  by  Prof.  Brush.  The  names  of 
the  latter  are,  however,  also  included,  with  such  new  facts  in  regard  to  them  as  have  been 
brought  out  since  1872. 

Id  addition,  references  axe  given  under  the  name  of  each  species  to  all  important  articles 
relating  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  early  in  1868.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  this  latter  respect,  is,  how- 
ever, little  more  than  an  index,  yet  the  attempt  has  been  made  to  indicate  so  far  as  possible 
the  character  of  each  article — i,  «.,  whether  it  contains  a  description  of  crystals  {erffst)^  ox 
an  analysis  {anal.\  era  discussion  of  the  chemical  composition  {camp,).  Whenever  new 
facts  of  special  importance  have  been  made  known  in  regard  to  any  species,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrangement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  mineralogical  works  is  added,  and  also  the  titles  of  some  me- 
moirs  which,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  explanation  of  abbreviations,  sec  Dana's  Min.,  pp.  zxxv.-xlv.  The  black-faced 
figures,  prefixed  to  names  of  new  species,  are  intended  to  indicate  their  position  as  arranged 
in  the  classification  adopted  in  the  Mineralogy :  it  is  not  to  be  understood  that  these  speoiet 
are  necessarily  varieties  of  those  near  which  they  are  thus  made  to  stand. 

Nbw  Hatbn,  'March,  1875 
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8.  SulpRidi,  Anenidt,  tto. 


Arita 

AiBenoteUniito  . . . 
ChaloopTTihotit*. , 

Famatiiuta 

Ftetudite 

OnadnlcaHudto. . 


Ueni^iM 27  1  VaUeriito  . 


Horbachite B8 

LiTingstonite 95 

Lazonite  (Enargfite) 83 

Oldhaniito 43 

Schirmerite SO 

&prthlopyrita. 62 


Chloridt,  eU. 

I  EiTthToaiderite. . . 
I  TooonuiUto. 


8|E 
II  1 1 


Araumite 

DelofoBsite  (Helaconita) 

H«t«rogenite. 

HTdniigyrlte. 

0.  Aiihgdroia  BSteaiv. 

Ag;ricoliM 11  Microsommito 

Ardennite  (Demliiiiittt) 4    Ttantwinite 

MangiuiophTlUto 37    Ttchermalute 

Ifaskel;iut« 87  [  Yiototlte  (Enstatite). . 

6.   Sfdrwtt  SOicaU*. 
Allophito a 


I  HTdioonprite S3 

I  Itbgnochiomite  (Ohiomtte) SS 

HeyiiiMit« 88 


Cbalcomorpliite. . 

CowsaiW  (Porsgonite) 

Ciilsngeeite  (neai  JefF«Tiait«).. 
Dudleyite 

Gnrnieiite 

^rochanite 

llallita 

IlTgTopldUte 

Kenito 


Limbaohite 31 

Macoaite 86 

Nefldieffite 41 

RaaiM 47 

Besanite 4S 

Seabaohito  {Herachelito) 00 

Slerlingite  (DMnontJte)  IS 

Strigorit* S8 

Vaalito 68 

WiUeoDte -11 

Ziiblitiite 94 


T.    Tantaiata,  Cdumbatm, 
82|IfobIite(tieaiSaiiM7ikdU)... 


.   PAatphalM,  Ariejuttti,  eU. 


HebwrnltB 37 

KiernlBno 81 

Eorarfveite  (near  Monailte} B2 

Miriqnidit* 40 

Rbagito 48 

BiTotite 48 


Stibiofeirite 6S 

Uriuiospmite. 58 

Vesiolyite 09 

Wappleiite 60 

Winkleiite 6t 

Zennerite 6S 


BKtbolomite 6 

Cupromaffnesite 14 

Dolerophanite 17 

EttriQKite 1» 

GhianoTulita 64 


36|Prioeit8 40 

10,    TungHaUt.   Vanadate*,  eU. 

, 14  I  TJmiaaplueiite 07 

11.  Sulphata,  ete. 

6     H;dioo7(uiit« W 

14    Maxito  (Leadhillita) 88 

Nittof^berite 41 

Sj'ngeiiite  (EalQHdte) H 


IS.    Carhonata. 
DavMnito 18  |  Sohzooketiagita . . 

IS.    Oarbo-hydrogen  Ctmpoundt. 


Bjerite 9  | 

Tbe  following  list  iudadu  additional  names  reoentlr  introdnoed  into  ttie  adenoe.  Tbtj 
belong  in  part  to  pieviouBly  described  Bpecica,  and  in  part  to  speoies  which,  in  oonseqaenoe 
of  imperfect  deecriptione,  oaimot  be  de^tely  classified. 

Aera^te,,  ArsenRtibite,  Bieiiosite,  Cacheutnite,  Campbellite,  Carbonyttrine,  Cerbolite, 
Cbaloomiclitc,  Choljpite,  Clarite,  Corkite,  Ctyoconita,  Cuproapatite,  CuproTaoadite.  Danbe- 
ciCe,  Dernbochite,  FerrotangstoD.  Olanoeapar,  Olasbacbite,  Kiiblerito,  Haripoflite,  Milonite, 
Heerschaluminite,  Pealite.  Plnmbocnptita,  Plumbiodite,  Pjrichrolite,  PTritolainpiite,  Bho- 
dite,  Scocchite,  Simlaite,  Tapalpite,  Waoheniodite,  SanthioBito,  Zirlit«,  Zonoohlorite. 

)   belonging  to  definite  minenl  ipeoiM,  mo  orfita^itM, 


APPENDIX  H 


Aabttb.    See  Abftb. 

AOANTHTTB,  MixL  p.  51. — LocalitieB  in  Saxony,  Frensel, !    I 

ACHTARAGDITE,  Min.  p.  478. — Description  of  dystals  az 
dT.,  104,  182,  1868.     Deaoription,  Koksoharow,  Min.  BubbL    i 

AcMiTE  and  AEaiRiTB,  Min.  p.  223,  224.— Relation  to  p  i 
Mitth.,  1871,  33. 

AcrmoLiTB,  Min.  p.  232. — Brewster,  N,  Y.,  analysiB,  B,  i 
▼i.,  211,  1873. 

Adamite,  Min.  p.  565. — Cap  Garonne,  analysis  and  des<  i 
1124;  Pisani,  0.  E.  L  1001,  1870. 

Aerugite.  Adam,  Tableau  Min.,  1869,  p.  43.  A  doubi  i 
from  Johamigeorgenstadt,  analyzed  by  Bergemann  (Dana  Mi  , 

Aebchtkitb,  Min.  p.  522, — anal. :  Marignac^  Ann.  Gh.  I  i 
mann,  J.  pr.  Ch.  cv.,  105,  321 ;  Bammdsberg^  ^ogg.,  cl.,  21< 

Agalmatolitb,  Min,  p.  480.— Ghina,  Eemsgott^  Jahrb.  M  i 

336  A.  AgxiooUte.    Frerud,  Jahrb.  Min.,  1873,  791,  947 
ences  in  Dana^s  Min.,  x>.  391). 

Monoclinic  (Groth).  0  =  110°.  In  globular  or  semi-gk  i 
fibrons  stmctnre.  Also  in  indistinct  groups  of  crystals.  S  i 
brown  (Schneeberg)  *  colorless  to  wine-yellow  ( Johanngeor)  i 
greasy. 

Composition  same  as  for  enljtite  (q.v.)  2  5i,  3  Si.    Analysi  i 

Si     •  Si  Fe 

16-67*         81-82  0-90    =    £S 

Occnrs  at  Johanngeorgenstadt  on  qnarz,  associated  with  bii  i 
at  the  mine  Neugliick,  Schneeberg. 

The  arsenwismuth  of  Breithanpt  has  nntil  now  been  indnd  i 
tigations  of  Frenzel  and  Groth  show  that,  though  having  the  e  [ 
in  crystalline  form,  and  hence  is  a  distinct  species. 

AiiBERTiTB,  Min.  p.  753. — Probable  origin,  8.  F,  Peekkam, 
869. 

Albitb,  Min.  p.  348.~Saas,  cryst,  F.  Scharff^  Jahrb.  Min. 
St.  Gotthard,  cryst ,  Heasenberg,  Min.  Not.  ix. ,  40,  1870. 
Media.  Penn.,  anal.,  Leeds,  Am.  J.  Sci.,  III.,  yi.,  25, 1873. 
Crystal]  ographic  memoir,  with  full  list  of  planes,  Breana,  1! 
CrystJillographio  memoir,  twinning  laws,  etc.,  t.  Bath,  Pogg 
Crystals  implanted  in  orthoclase,  ScaccJii,  Atti  Aocad.  Napol 
Schneeberg,  description  of  simple  crystals,  /.  Bumpf ;  anal 

1874,  97,  176. 
See  also  Feldspar. 
1 


AX.LANIT8,  MlB.  p.  S83.— SchmiedeMd,  TbOrbigei  Wald  (Schwane  Knx),  oiTat.,  tnraufa 
new  fomiB,  Bauer,  WOrtflmbarj.  Nat.  Jahresheft,  1873,  246. 
TesnTina  (orthite),  oryBt..  e.  Both,  Pogg.,  cixiriii,  482. 

Finland  (ErlKi  Bud  Kyokslatt),  Wiik,  (Bfv,  Finsk.  Vet  Boo.,  HelgiiigfoTB,iiiL,75,  leTO-TL 
Composition  discnssed.  EammeUberg,  ZS.  Q.  Ges.,  xxiv,,  60,  1872. 
Greenland,  FredtickBhaab,  anal.,  Bammtitberg,  Z3.  G.  Gaa.,  ctiv.,  60,  1878. 
Foiind  in  the  BHbiDer  Wald,  near  Huaineo,  Erejoi,  Ber.  Bdbin.  Get.,  1B78,  p.  S60. 
Amhetirt  Co.,  Va.,  anal.,  J.  A.  CabeU,  Cb.  News,  1874,  p.  141. 

Allofhahr,  MIn.  p.  419.— Dehm  (n«ai  Limbnitr),  Hasaan,  anaL,  d.  Sath,  Fogg.,  oUt., 
W3,  1871. 

Northampton,  Bngland,  Bmaarm,  Q.  3.  Q.  Boo.,  xxviL,  334,  1871. 

448  A.  Allophlta,  Webikv,  ZS.  O.  Oei.,  zxr.,  899  1878. 

In  dense,  micro-ciTsttlline  mtuwa,  on  tmctnra  dull,  and  aaaily  poliihed  to  a  greaiy  Iwtn 
bj  the  hand.  H.  leas  than  oaknte.  G.  =  2'041  (Leffler).  Color,  pale  gnjiBh-green.  In 
appearance  ver;  almilar  to  paendophJte ;  disUngnlahed  bma  Beipail&e  by  ita  inferior  luud- 

Analf  aia  Leffler  (1.  o.). 

Si  XI  Pa  €i  fig  fi 

8693  Sl-Sa  318  OM  85-68  2-97  =  99-68 

Neglecting  the  water  LefflargiTeflthaformDlB2(iltlSi)+8{8I)f^^).  If  thewator  bendc- 
oned  In  the  oxygen  ration  for  ^  :  R  :  Si :  A  —  0  :  4  :  ej  :  1  ;  or  for  all  baaea  (iooloding  &)  to 
■ilica  =  8:2.     The  water  goes  oil  only  at  a  high  temperatore. 

Oocora  at  Luig«nbielBn,  Bileaia ;  also  at  B^oheoitein.  From  a  qnarrj  of  Umeatone  oa 
earring  in  the  gneiai. 

ALTAtTE,  Hin.  p.  44.~B«d  aond  Mine,  Calorado,  anal.,  QentA,  Am.  Fhn.  Soa,  Philad., 
nv.,  225, 1674. 

Boc,  1873, 108. 

Alunooem,  Min.  p.  649— Iqniquo,  Peru,  anal.,  Field,  J.  Oh.  Boo.,  Tii.,  268, 1869. 

Amaloax,  Min.  p.  18.— Chill,  an«L,  Domeyko,  8d  App.,  Min.  Chili,  p.  88. 1867. 

Ambltoonits,  Wa.  p.  546.— 8«e  Hoateb»al^  hebrooUe. 

Ambltbtboitx,  D.  AKA,  Pogg.,  ozzxTlii.,  681,  1869.    Appendix  L,  p.  1. 

AuBROBiNB,  C.  U.  Sh^MTd,     Appendix  L,  p.  1. 

Amphtbolb,  Min.  p.  333.- Ciyatal  of  nnnmial  habit,  Hirtiingen,  Naaaau,  Niet.,  Jahik 
Uin.,  1868,  53. 
Peru,  indioi7te,anaL,il(**or<S.LettBraaCaTloReenoli.p.ll,Pi«,  1870. 
Group  of  minerala,  mioroeoopioal^  digtingniahed,  Tiatermak,  Ber.  A*.  Wien,  li.,  -p.  5, 186B; 

relationa  to  miner^  of  the  pTTOiene  family.    Tioh.  Min.  Mitth.,  1871,  88. 
With  angite,  at  VesuTina,  anal.,  «.  Bath.  VosS-  Erg. ,  vi. ,  228.  1873.     Formed  ly  mblima- 

taon  at  VeauTina  ScacohL.  Atti  Acoad.  Soi.  Ni^ioli,  Sept.  14,  1873. 
Greenland,  anal.,  Janotnky,  Ber.  Chem.  Qes.,  Berlin,  1873,  1338. 
Sooth  Bherbrooke,  Canada,  anaL,  Harrington,  Geol.  Surrey,  Canada,  1874,  301. 
Altered  to  aerpentine,  Brewitor,  N.  Y.,J.  D.  Dana,  Am.  J.  Soi.  Ill,  Tiii,  875,  1874. 

Analcitb,  Min.  p.  433.— Henfrewahire,  anJysei,  Tovng,  Ch.  News,  xxrii,  55,  1873. 

Anatasb,  Min.  p.  ISl.— See  octahedrite. 

AKDALuaiTK,  Min.  p.  871.— Eamnberg,  Sweden,  anal., /y*(fft»,  Jahrb,  Hln.,  1871,  860 
Comporition,  etc,  Ramm^berg.  ZS.  G.  Gea.,  xxIt.,  87,  1872. 
Anal,  and  deacription,  Eoktdharovi,  Mio  BoaaL   *.,  164,  170  (ohiaatoUte). 
CryBtalfromDelawtti«Co.,Penn.,  B.  S.  iJona,  Am.  J.  8oL,  m.,  ir.,  p.  IW,  1871. 

ASDKEwaiTK.  Meukdynt,  Ch.  Newa.  xiir..  99.     A^»endix  I.,  p.  1. 
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Anolbstte,  HizL  p  633. — ^Arizona,  anal,  of  a  oompact  form  {7^$(m)  Brushy  Am.  J.  Sol, 
[II.,  v.,  421. 
Gerzo  Gozdo,  OaL,  a  oompaot  yariely,  SiOman^  Am.  J.  SoL,  IIL,  t1,  181, 1873. 

Akhydbitk,  Min.  p.  621.  ^Formation  of,  O.  JZlewdiBer.  Ak.  Bezlin,  July,  1871,  868. 
Ciyst  monograph,  Hesaenberg,  Min.  Not.,  x.,  1, 1871. 

Ankbritb,  Mia  p.  685.  Ersbexg,  cEyBtallised,  anal,  BeibeMchuhj  Bex.  Ak.  Wien,  It., 
648,  1867. 

Yordembexg,  Steiermark,  crysK.  (B  A  B  =  106**  7),  anal,  Zephanfnich^  Jahrb.  Min.,  1868, 
204. 

Bohemia,  anal,  Boricky^  Her.  Ak.  Wien,  liz.,  613, 1869. 

Gall,  in  the  Eifel,  anal,  Schmidt^  Jahrb.  Min.,  1875,  89. 

Anobthttb,  Min.  p.  887.~From  meteorite  of  Juvenaa  (France),  OTit,  «.  Lang^  Ber.  Ak. 
Wien,  Ivi.,  889, 1867. 

Vesavina,  oryst,  monograph,  v.  Bath,  Pogg.,  cxxzviil,  449;  ibid.,  ozlTil,  29. 

Santorin,  oryBt.,  Heaienberg,  Min.  Not.,  viii,  81,  1868. 

New  law  for  twining,  Straver,  Atti  Aocad.  Sol,  Torino,  It.,  88,  1868 j  from  Monta 
Somma,  ib.,  vi.,  358, 1871. 

Pesmeda  Alp,  oryst.,  anal.,  v.  Bath^  Ber.  Ak.  Berlin,  1874,  749. 

See  al£k>  Feldspar, 

Aktholits,  Min.  p.  234.— Delaware  Go.,  Penn.,  Leeda^  Am.  J.  Sd,  m,  tI,  25,  1878. 

Amthofhtllitb,  Min.  p.  231.— Hermannsohlag,  anal,  Bresina^  Tsoh.  Min.  Mitth.,  1874, 
347. 

Antigorite,  Min.  p.  465.— Zermatt,  anal,  v.  Kobdl^  Ber.  Ak.  Mfinohen,  1874,  165. 

Aktillitb.    Shepard,    Appendix  L,p  1. 
ANTIM0NAB8BNNICKEL.    Petersen,  see  arite. 

Apatitb,  Min.  p.  580.— Boliyia,  anal.,  Bomeyko,  2d  App.  Min.  Ghili,  p.  44,  1867. 
Offheim,  anal.,  Kosmann,  ZS.  G.  Ges.,  zzl,  795,  1869. 

In  large  beds  near  Perth,  Ganada  West,  Jc^ekson^  Proa  N.  Hist  Best,  zii,  88, 1868. 
As  a  constitueot  of  crystalline  rocks,  Petersen,  J.  pr.  Gh.,  cvl,  145,  1869;  as  a  secondary 
product  in  basalts,  Jahrb.  Min.,  1873,  852. 
Jamilla  and  Poloma,  oryst.  new  forms,  Sehrauf,  Ber.  Ak.  Wien,  Izii.,  746  et  seq.,  1870. 
Schlaggenwald,  crystallized  holohedrally,  Sehrauf,  Tsch.  Min.  Mitth,  1871,  105 
Tyrol  and  Switserland,  cryat,  note,  Klein,  Jahrb.  Min.,  1871,  485. 
Yax  francoUte,  Gomwall,  anal.,  MtuMyne  A  Flight,  J.  Gh.  Soc.,  ix.,  1, 1871. 

Alathal,  cryst  f^  newY  Struver,  Atti  Accad.  Sd  Torino,  iil,  125, 1867-8.    Gorbasaera, 

Botino,  Baveno,  cryst,  StrUver,  ibid.,  tI,  363,  et  seq.,  1871. 
Untersulzbaoh,  cryst  description,  new  forms,  Klein,  Jahrb.  Min.,  1872,  121. 
.  Murcia,  Spain,  anal,  A,  H.  CJiureh,  J.  Gh.  Soc.,  II.,  xl,  p.  101,  1878. 
See  also  Phosphorite. 

ArHROsiDBRiTB,  Min.  p.  502.— Saxeby,  Sweden,  anal,  IgelsMmy  B.  &  H.  Zeit.,  1868, 
rxvu.,  187. 
Note,  Mes,  Jahrb.  Min. ,  1873,  820. 

Afhthitalitb,  Min.  p.  615. — ^VesnTias,  character  diaooaBed,  Seaeehiy  Atti  Accad.,  NapoU 
(read),  March,  1870. 
Girgenti,  cryst ,  v,  Bath,  Pogg.,  Erg.  Bd.  yi.,  859,  1878. 

Afofhtllitb,  Min.  p.  415. — India,  ciyst.  note,  JSatiglUan,  Jonm.  B.  GeoL  Soc..  DubUa, 
II.,  ii.,  113,  1868. 
Greenland,  twin  crystals,  Sehrauf,  Ber.  Ak.  Wien,  IxlL,  699,  1870. 
Maderanerthal,  Kenngott,  Jahrb.  Min.,  1878,  725. 
From  the  basalt,  oryst ,  and  partial  analysis,  Streng,  Jahrb.  Min. ,  1874,  573. 

Aquacrepititr,  SJtepfvrd,  Am.  J.  Scl,  II.,  xlvi.,  256.    Appendix  I.,  p.  2. 
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Araoonitb,  Mm.  p.  6d4»~Cx7st,  twins,  Behrauf^  Ber.  Ak.  Wien,  IdL,  781, 1870; 
8afibaoh,  ciyst.,  new  forms,  ibid.,  Izv.,  050,  1878. 
Waltsoh,  Bohemia,  altered  to  hyalite,  Borkiky^  Ber.  Bohm.  Oes.,  1878,  66. 

795  A.  Aragotlte.— 7>urafu{,  Ptoo.  Aoad.,  CaL,  It.,  p.  218, 1872,  (Am.  J.  BcL,  m.,  toL 
vi.,67). 

A  volatile  hydrocarbon  related  to  idrialite.  It  oocnxs  at  the  New  Almaden  Hme,  OsL,  ia 
bright  yellow  scales,  impregnating  a  orystaUine  silioeons  dolomite ;  also  on  wnnahar  al  the 
Redington  Mine. 

It  contains  no  arsenic,  nor  solphnr,  nor  any  metal.  InsolnUe  in  oil  of  tozpentme,  »^<**'*>^ 
and  ether. 

Abcanitb,  Min.  p.  616.— See  AFHTHiTAi.rrs. 

284  A.  Ardennite. — LoMtUx  and  Bettmdoff,  Ber.  Nied.  Oes.  Bonn,  xxix..  p.  189,  Kor. 
24,  1872  ;  Pogg.  czlix.,  241,  1873.  Dbwalquits,  Pisani,  0.  B.,  Ixxr.,  1642,  Deoi  2, 1878: 
Ixxvii.,  829,  1878. 

Orthorhombio.    a  (yert) =0*8135,  6=1,  6  (brach.)  0*4663.    Observed  planes  ^l^i^  I^i^^ 

1-2, 1-i .  1 .  l*f .    /A/(over  •-i)=130*  0',  I'-f  At-}=146'  28',  f-2 Ai-2=94-  0'.    1  a1=150-  W 

and  114"  40'.     1-f  A  1-»=112'  12'  (Pisani  112'  24  bT  Aa').    Above  determinationa  by  t.  Rath. 

Good  crystals  very  rare,  mostly  in  fragments  witiiont  terminations.  Habit  mach  hks 
ilvaibe:  l-tAl-i=112^  40'  for  ilvaite,=112'  12'  for  ardennite.  Prismatic  planea  atnmgiy 
striated.     Cleavage,  i-i  perfect,  /very  distinct. 

Pisani  gives  the  following  optical  determinationB.  Acnte  bisectrix,  positiye,  normal  to  the 
cleavage  plane  i-i  (in  which  the  optic  axes  are  observed).  Angle  of  axes  in  air:  red  rayB=6^ 
58',  yellow  =  66**  87',  green,  62"  18'  (mean).  Des  Cloiseaiix  found  :  red  =  76*  r-79*  9',  yd- 
low  72=  55',  74"  26',  green  68"  86'-70"  59'. 

H.  6-7.  G.  =  3*620.  Color  yellow  to  yellowish-brown ;  in  thin  splinters  tranohioeni,  rod. 
Dichroic.     Brittle  and  fragile. 

Analyses  1, 2, 8, 4,  Lasanix  and  Bettendorf,  Pc^.,  oxlix.,  243,  246.  5.  Pisani,  O.  B^,  Izsv., 
542.     6.  same,  ib.,  Ixxvii,  329. 


§i         %1       Sin        Mn      Fe      Ca      Mg        f       1b       Ovl 
1.     29*65    22-91    3012     1*91     1-66    3-82    7-50    


ign- 


2.  29-60  26-68  28*69     1-88  2-00  4*84    

8.  29*60  23*50     25*88  1*68  1*81  3*38  9*20    tr(PO.)  404  =  99  09 

4.  2989     26*03  2*21  2*28  8*47  9*09    tr    **  310 

5.  28  70  28-36     26  40  2*94  4*30  4-32  1*80    1*30  0*98  =  99*10 

6.  28-40  24*80     25-70  1*81  2^8  407  312  6.85  0*22  5*20  =  10S15 

In  analyses  1  and  2,  L.  &  B.  found  2  p.  c.  Pt.,  Pd. ,  etc. ,  which,  as  they  afterward  showed, 
came  from  platinum  disheB  used  in  the  analysis,  the  water  was  overlooked.  Analyses  3  and 
4  were  made  subsequently,  and  by  an  improved  method.  The  manganese  is  present  in  thd 
form  Sin,  as  is  shown  by  Pisani  (not  Sin  as  in  analyses  1  and  2  of  L.  &  B.). 

B.  B. — Easily  fusible  to  a  black  glass.  With  borax  gives  a  manganese  bead.  The  water 
can  only  be  driven  off  at  a  strong  red  heat 

According  to  Pisani  the  arsenic  is  readily  recognized  on  heating  the  mineral  in  a  matrss. 
mixed  with  carbonate  of  soda  and  cyanid  of  potassium,  a  ring  of  metallic  arsenic  beinf 
obtained.  He  explains  the  high  percentage  of  vanadic  scid  obtained  by  Lasaolz  oon  the 
ground  that  he  has  overlooked  tiie  arsenic. 

Found  near  Ottrez  (Salm  Chateau)  in  the  Ardennes,  Belgium,  with  quarts  (o<MitainiQ|r 
particles  of  pyroluHite)  and  olbite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  mangandisthen^  in  conseqaenoe  of  s 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  objectus- 
%ble  name,  and  is  naturally  superseded  by  the  name  ardennite^  which  too  has  the  light  of 
oriorit7  over  dewaiqmte. 

Aboentitb,  Ttf'Ti,  p.  678. — Cryst.,  new  forms,  Sekrauf,  Ber.  Ak.  Wien,  Ixiii ,  165, 1871. 

Aboentopyrite,  Min.  p.  39.— Cryst.  memoir,  Sehraufj  Ber.  Ak.  Wien,  bdv.,  192,  1871. 

72  A.  Arite.  The  arsenid  of  nickel,  containing  27*8  p.  o.  antimony,  described  hj  Berthia 
from  the  Basses-Pyrenees  (Dana,  Min.  p.  60),  has  been  called  aarite  (more  prope^ortk, 
Pisani)  by  Adam,  Tableau  Min.,  1869,  p.  40. 


AFPEimTx  n.  5 

The  ■ama  mineral  has  been  sabeequently  inYestigated  by  Pieani  (0.  B.,  Izxyi.,  239^  1878), 
and  he  conclndea  that  it  is  merely  a  variety  of  breithauptite.  An  analysia  gave  him :  As 
11-6,  Sb  48-6,  Ni  87-3,  Zn  2'4  =  101*6,  corresponding  to  an  arseniferooB  breithauptite. 
G.  =  7 '10.  It  is  similar  to  the  mineral  from  Allemont  also  described  by  Berthier  (Dana 
Min.  p.  60,  anal  4),  which  is  an  antimoniferons  niooolite. 

The  name  arite,  howoTer,  may  still  be  well  retained  for  the  antimonaraennickel  of  PeteF* 
sen  (Pogg.,  cxxxvii.,  896, 1869),  the  analysLs  of  which  agrees  very  closely  with  that  of  Ber> 
thier  for  the  Pyrenees  mineral.  The  mineral  described  by  Petersen  oocnrs  massive  at  the 
Wenzel  mine,  Wolf ach,  Baden,  in  a  ooarse  grannlar  limestone.  It  is  sometimes  aooompanied 
by  wolfnohite.  An  analysis  afforded :  As  80*06,  Sb  28*22,  Ni  89*81,  Co  tr,  Fe  0*96,  S  1.77 
:-  100*82.  H.  =  5'6,  Q.  =  7*60.  B.B.  fuses  with  a  strong  reaction  for  arsenic  and  anti- 
mony.    With  soda  gives  a  magnetic  globule. 

Arsenic  (native),  Min.  p.  17. — Found  in  the  aigentiferous  mines  of  San  Augustin,  State 
of  HQdago,  Mexico  (H.  =  2,  G.  =  7*24),  La  Naturalesa,  zL,  p.  818,  1878. 
Marienberg,  Saxony  (arsenglanz),  Frengd,  Jahrb.  Min.,  1878,  26;  1874,  677. 


Arsenical  cobalt.    Api>endix  I.,  p.  1. 

ARSENiosiDBRrrB,  Min.  p.  76.— AnaL,  Churchy  J.  Ch.  Soo.,  n.,  xL,  p.  102, 1878. 

Arsbnoptritb,  Min.  p.  78. — Sohneeberg,  anaL,  Freneeiy  Jahrb.  Min.,  1872,  617. 
Patosi,  containing  4  p.  c.  Bi,  anaL,  Domeyko  8d  Appendix,  Min.  Chili,  1871. 
Meymac,  Gorrdse  (containing bismuth),  anaL,  Carrwty  C.  B.,  Ixxix.,  479,  1874. 
Schladnung,  anaL,  Hitmpfj  Tsch.  Min.  Mitth.,  1874, 178,  cryst.  deecription,  ibid.,  p.  231 
See  also  D^oaite. 

33  A.  Arsenotellurite,  a  name  pToi>oeed  by  Hannay  tot  a  supposed  new  tellurid.  It  oo- 
curs  in  small  brownish  scales  upon  amenical  iron-pyrites.  An  analysis  gfave  him  (on  "6847  gr^ 
Te  =  4071,  As  =  28*61,  S  =  86*81,  corresponding  to  the  formula  2  TeS*,  AB,Sa.  Ifi 
heaUty  mentioned.    J.  Oh.  Soc.,  II.,  xL,  p.  989, 1878. 

AReENSTiBiTE.  •  Adam,  Tableau  Min.,  1869,  p.  42. — ^A  hydrous  arsenate  of  antimony,  fos 
which  Pisani  gives  the  formulas  Sb*  la  +  16£[  and  Sb'  As  +  80^. 

AsBESTUB,  Min.  p  284. — Found  at  Pelham,  Mass. ,  Adami^  Am.  J.  Sou,  II. ,  xlix.,  271, 1870. 

ASBOLITE,  Min.  p.  181.— Saalfeld,  note,  v.  SobeU,  Ber.  Ak.  MOnchen,  1870,  49. 

231 B.  Asmanite,  Maskdyne,  Pha  Trans.,  cbd,  p.  861, 1871  (v.  Bath,  Pogg.,  Erg.  Bd.  vl , 
382,  1873. 

Orthorhombic.  Gocurring  planes  0.  I.  %-i,  J-l,  1-1,  f-l,  ^1,  ^-i.  f,  t,  t  a  (vert.) :  b  i  e 
=  8  31320  :  1*0000  : 1-7437.    /a/120'  20' .  Oa  1-1  =  117'*  46'  .  (?Ai  :  117*  39'. 

Cleavage  0  good,  surface  having  a  vitreous  lustre,  /  difficult.  Lustre  generally  resinous, 
resembling  that  of  opaL     Extremely  brittle,  especially  in  outer  portions. 

H.  =  5  5.  G.  =  2*245.  OpticaUy  bi-axial,  divergence  large,  in  air  =  10r'-107i*  (approxi- 
mately), being  somewhat  greater  for  red  rays  than  blue.  Fiat  bisectrix  normal  to  i-i  (100), 
second  normal  to  0.     Double -refraction,  positive. 

Composition  nearly  pure  silica,  consequently  the  same  as  for  quarta  and  tridymite.  Anal- 
ysis, Maskelyne,  La     1.  On  0.3114  gr.    2.  Gn  0*2663  gr. 


Si 

9e 

Ca 

1.    97-48 

112 

0-68 

2.   (99.21) 

0*79  eta 

ftg 

1*61  = 


100-64 
10000 


Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  stained  with  iron  on  the  surface. 

It  is  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con- 
stitutes about  one* third  of  the  mixed  siliceous  minerals.  Maskelyne  suggests  that  the  rounded 
character  of  the  mineral  and  of  the  aocompianying  bronzite  may  be  due  to  tlus  having  under- 
gone superficial  fusion,  or  having  been  softened  by  the  intense  heat  generated  by  the  rapid 
course  of  the  meteorite  in  the  air ;  an  idea  which,  he  says,  seems  to  be  supported  by  the  bril* 
Uenees  of  the  outer  portions  of  the  grains. 

ASPIDOLITB,  V.  KobeU,  Ber.  Ak.  Mlinohen.  March,  1869.     Appendix  L,  p.  2. 
Found  in  gneiss  near  Snarum,  Moravia,  Tsoh.  MiiL  Mitth.,  1871, 112. 


AVTBKOITB,  Ijfditrdm.    Appendlxl,  p.  3. 

ABTBOPBYLLit^,  Hln.  p.  308.— Ct7*t,  NordmMUd,  (Efr.  AL  8toaUlL,xXTU., 061,18711 

Atacaxitb,  BCn.  p.  121.— New  &>ath  WkIh,  o^it.,  Klein,  Jahib.  Hln.,  1889,  U7:  1871, 
495;  o.  ZtfhoTotich.  Bet.  Ak,  Wien,  IiUl,  B,  1871 ;  ib.,  UTiii,  120,  1878. 

UoTphologiool  atDdy,  K.  S.  Dana,  Jtck.  Min.  Mittli.,  1874, 103. 

Anal.,  J.  A.  CabeU,  Chem.  Sews,  xztul,  272,  1873. 

Anal.,  and  diBoumioii  ot  oomposition,  Luduig,  Tscli.  yCm,  Hitth.,  187S,  SB  (42). 

Altered  to  maUdiite,  SalctAaivw,  BolL  Soo.  Imp.  St  Fet,  zriiL,  186,  187S;  TMfmdb 
rich.  Hin.  Mitth.,  1873,  39. 

A  black  oxy-chloiid  of  ooppei,  differing  lomewhst  from  atacamite,  iadeacilbod  t^Domejkd 
;8d  Append.,  Min.  Chili,  1871).  It  wa«  amoiphoua,  gmjigh-black,  without  loitre.  Compact 
to  ^nmolar.  FTS«tiii«  eren  or  sabcoochoidaL  It  takea  a  aeroi-metallio  polish  under  tbe 
knife.  Composition  aa  obtained  by  BtnTan,  dedncUng  imparitieB,  CnOl  IdM,  Cn  BS-Ol,  & 
14-39. 

Atelestttb,  Hin.  p.  892.— Schneeberg,  oryat.   deaoriptatHi  (monodinio),  e.  Bath,  Pogg., 
MUHTi..  423. 
AnaL,aiaentIa]l7anaFBenatoof  bi>mat1j,FWn«d,  Jahrb.  Hln.,  1873,  7M. 

AcaiTB,  Min.  p.  21S.~Tn  meteoritea,  SamnuUierg,  Fogg.,  (nl.,  820,  I87-. 

Belation  t^^  other  olneTalt  of  pyroxene  group,  TieMrtaok,TaciL  Min.  Hittli.,  1871,  S8. 

Schonhof,  Bohemia,  in  twink  from  baaalt,  ZepheaveiiA,  Jahtb.  Hin.,  1673,  69. 

Ooourring  witli  hornblende  at  TemvinB,  anal.,  v.  OtM.Pogg.  Erg.,Bd.  Ti.,229,  887,  187S. 

Bee  also  pyroxene. 

AORICRALCTTZ,  IDn.  p.  71S,— Fonnd  at  Franklin,  N.  J.,  TVautuAw,  J.  Frank.  Inat.,  m^ 


AxniiTE.  Min.  p.  2D7.— Bayeno,  oryat.,  Btruver,  Attl  Aooad.  T(»ino,  iiL,  181,  1867-98. 
CompoBition.  BammtUberg.  Z3.  Q.  Oes..  zzi..  089,  1869. 

Crjat.,  relation  to  (flaaberit«,  Behniuf,  Ber.  Ak.  Wien,  lir.,  244, 1872;  otyat,  ibid,,  IxiL, 
713.  730.  73B;  liiv.,  101. 
SttieRan.  Silesia,  cryat.,  Wduky,  Tgch.  Min.  Mitth.,  1873,  1. 
Bottallock,  Cornwall,  cryat.  memoir,  Hatenberg,  Min.  Kot.,  zi.,  80,  1873. 

AzoRiTE,  Min.  p.  761  .^t.  Miguel,  ciyat.,  Schrauf,  Ber.  Ak.  Wien,  IziiL,  187,  1871. 

AzcRiTB.  Min.  p.  71S.— Kertaoliinak,  oocmrenco  deaoribed,  Scknnff,  Taoh.  Min.  Mitth. 
1871,  13. 

Ezhanative  cryst.  memoir  (hotnomoiphons  with  cpidote,  p.  169),  Scftrauf,  Ber.  Ak.  Wen, 
liiv.,  123.  1871. 

ComposilioD  and  paragenesii  diacnaaed,  Wibd,  Jahrb.  Min.,  1873,  246. 

Babtnotonitk,  Min.  p.  227.- Bavano,  cryat.  deaoriptdon.  o.  RUh.  Pogg.,  cctxr. ,  888. 
DeTonahire,  analysis  and  description.  PVfrSar,  Phil.  Mag  ,  IV.,  xxirii.,  p,  828,  1869. 
Herbomseelbach,  Naaaan,  o.  Hath,  Fogg.  Eig.,  t.,  420,  1871 ;  C.  Jehn,  Pogg.,  oxlJT.,  604; 
Jahrb.  Min.,  1672,319. 

Bakettit.b  :  Bombiod,  Jahrb.  Mil.,  1868,  IHQ.     Appendix  I,  p.  8. 

Babitb,  Min.  p,  616.- HemimOTphio  cryatala,  Beut*,  Ber.  Ak.  Wien,  lix.,  6S3,  1869. 

TaraUch,  GniubuDden,  cryst,,  ^nngotl.  Jahrb.  Min.,  1870,  854. 

Fraibram,  cryat.,  new  forma.  Schrauf,  Ber.  Ak,  Wien,  liiv.,  199,  1871. 

Val  AiTernia.  etc.,  crysL,  f!ti-ater.  Atti  Aocad.  6ci.  Torino,  vii,  p.  368,  1871 

Bohemia,  oiyat  memiHr,  StbrAadKV  (Denkaohr.  Ak.  Wien),  Tioh.  Min.  Mittb.,  1872,  71. 

7  A.  Barttaolomlta,  Cfoii,  Ak.  H.  Stockholm,  IX.,  No.  IS  (Nor.,  1870),  (QeoL   Wart 


J  NftCn  (348),  AgS+TAq  (S'ST),  nod  luiolBble  matter  (8116),  we  obtain  S  46-M, 
Pe!iS-41.:^alS'll,  B  6 '82  =  100, coizeqKnidiiig  to  the  foTmiUA2^a  S-t-PeS'  +  3&-  BenilU 
Itom  the  alteration  of  pjiite.  Locality  St.  Butholomew,  West  Indies.  It  U  oloselr  TeUted 
'a  botryogen. 


BAaT»ABiTE,  Huot.    Appendix  L,  p.  3. 

Beauzitk,  Hin.  p.  174.— WoUerdorf,  anslTik,  &rum,  B.  A  H.  Zeit.,  zziL,  283, 1B88. 

Found  in  French  Ouiana,  Meunier,  0.  B.,  IuIt.,  683,  ISTS. 

Analyaea  and  deacription,  H.  Coguand,  Boll.  Soo.  Q.,  zxriiL,  98,  1871. 

Genth,  Am.  PhiL  Soc.,  Philad.,  silj.,  372,  1878.   . 

Sea  alio  woobeinite  and  airlite. 

Kokoiije,  anal,  JoAm,  Terh.  G.  Beicha,  1874,  889. 

Bbraumitb,  Min.  p.  S58.— St.  Benigna,  Bohemia,  uuljiiB,  Badokr,  Ber.  Ak.  men,  M. 
6,  1887. 
Sozonf  (near  Soheibenbeig),  Framd,  Jahrb.  Uin.,  1878,  33. 

Bebti.,  Min.  p.  21G.~Chili,  anal  (08  p.  o.  fli),  Domeyko,  Sd,  App.  AQn.  Ohm,  p.  18,  1887. 

Elba,  cryali.,  t>.  Bath.  Z3.  G.  Gee.,  zzii.,  681,  1870;  Aohiardi,  Nnovo  Cimento,  U.,  ilL, 
Peb.,  1870  ;  uialyeia,  B»hi,  BolL  Com.  Geol.  ItaL,  1870,  83. 

Siberia,  ctjA.  deKription,  Sehrtmf,  Bei.  Ak.  Wien,  Ixr.,  266,  1873. 

Bemarkable  ciystol  desoribed  (new  fonna),  KokKhartne,  Hin.  Btual.,  tl,  S4, 

Emerald,  InTestiKation  of  oanse  of  oolor,  WiUiamt,  Roo.  Bjiy.  Soo.,  Iiond<ai,  nL,  40B, 
1878. 

Emerald,  Uoao  mine,  New  Qianada,  anal,  SMuHngauU,  Ch.  Newa,  xz.,  811, 1869. 

Bkybicbtts,  Liebe,  Jahtb.  Hin.,  1871,  840. 

BiEiBOBiTB— Bendantite.    Adam,  Tableau  Hin.,  1869,  p.  49. 

BiNNTTE,  Hin.  p.  00.— CiTit.,  ttole,  Ihitmherg,  Jahzb.  Hin.,  1874,  843,  844^ 

BIC 
nL,'_.  ,  . 

Horawitia,  annlysia,  Sumpf,  Tsoh.  Min.  Mtth.,  1874,  177. 
Patgas.  Ceylon,  eta,  analyses,  Tadh.  Hin.  Uitth.,  1674,  380,  343. 
See  also  Hioa. 

BiBMiTE,  Hin.  p.  185. — Keytaao,  Corrite,  anaL,  Oanut  Hdiika  that  biamnth oohre  BhonM 
be  onited  to  biamntite  (Wiionathapath),  and  thli  name  teaened  for  the  true  ozyd,  0.  B., 
lyriT.,  476,  1874. 

BisklUTH,  Hin.  p.  19.— Fonnd  at  HeymBO,Con^  Obrnot.O.B.,  Izxriii.,  171;  lzzix,478, 

1874, 

Victoria,  Ulrith,  ooncrlb.  Uln.  Ticc,  18T0,  p.  S. 

BlBMUTHratTE,  Min.  p.  80.— Bearer  Oa,  UUh,  oaooiremMdeaoribed,  iSi&tman,  Am.  J.  Bd, 
m.,  tL,  127,  18T3. 

Cerro  Gordo,  containing  6  p.  o,  Cn,  anal. ,  Domeyko,  8d  Append. ,  Min.  Ohlli,  1871. 
Heymac,  Corr^,  anal.,  Oamot,  0.  B.  Ixxix,  804,  1874. 

BiBHUTiTE,  Min.  p.  716— St.  Jo*«,  Boufl,  note,  o.  Kob^,  J.  ja.  Ch.,  II.,  ilL,  469. 
Haddam,  Uonn.,  S/itpard,  Am.  J.  3cL,  IL,  L,  94 

Uexioo,  near  Guuiajaato,  peendomorph  aft«r  soheellte  (?),  anal.,   Freiual,  Jahrb.  Wa., 
1B73,  801,  046;  CiutiBo,  Natoraleza,  iii,  p.  93,  1874.  Omio,  BoUTla,ibid.,  1874,  688. 
Heymac,  Coniie,  anal,  Oamot,  0.  B.,  Izziz.,  804,  1874. 


Blkkde,  Hin.  p.  48.— See  Sfhalekits. 


Blobdite.  Min.  p.  64S.~Sta88fiirti,  ciyBL  and  optical  exiwninafcion,  Qrotk  and  BMmb^  Zd 
G.  Ges.,  zzm.,670. 
Staasfort  (simonyite,  q.  v.,  Appendix  L,  p.  14),  v.  Bath^  Pogg.,  oxUt.,  686  1371. 

806  A.  Bombiccite,  BecJU,  Aehiardi,  Kin.  Toacana,  p.  858,  1878 ;  BombtMi^  Hem.  Aa  8a 
Bologna,  H.,  ix.,  1860 ;   GuaresM,  BolL  Com.  Geol.  ItaL,  1871,  70. 

Triclinia     7  A  *-i  =  174'*  60',  1 A  W  =  159^ 

H.  =  0*6-1.     G.  =  1  -06.     Transparent     €k)lorle88. 

Analysis,  Boohi  (after  deducting  impurities)  Lc. 

H  O  0 

10-70  14-74  74-56  =  100-00 

This  oonesponds  to  the  formula  H"OG^. 

Softens  with  heat,  and  fuses  at  76",  and  at  a  higher  temperature  it  Yolatilisea.  Insolnble 
In  water,  but  extremely  soluble  in  sulphid  of  carbon ;  also  soluble  in  ether  and  in  aloohoL 

Found  in  lignite  at  Castelnuovo  d'Avane,  in  the  upper  yaUey  of  the  Amo,  Tuscany. 

Achiardi  refers  to  this  species  a  fossil  resin,  described  by  Guaxesohi  (Lc.)  as  found  in  the 
apper  valley  of  the  Amo.  It  occurs  in  irregular  whitish-yeUow  masses,  soft.  It  fuses 
easily,  and  bums  with  a  smoky  flame.    Two  amdyses  gave : 


H 

.0 

0 

1.  9-41 

17-87 

72-72  =  100-00 

2.  9  12 

18-94 

76-94  =  100-00 

These  analyses  lead  to  a  formula  essentially  identical  with  that  given  for  bombiodte. 

BoRACTTB,  Min.  p.  595.— Stassfurt,  crystallized,  SehuUee,  Jahrb.  Min.,  1871,  844. 
Cryst  note,  Sdircmf,  Tsch.  Min.  Mitth.,  1872,  114. 

BoBATBS.— Found  in  Nova  Scotia,  How,  Phil.  Mag.,  IV,,  xli.,  274,  1871. 
Peru,  analyses  (with  wide  Tariations  probably  due  to  admixtures  of  Oa  Gl<  and  Ga  80«), 
Walker,  Gh.  News,  xviil,  203, 1808;  see  also  ThiereeUn,  Bull  Soa  Oh.,  xvii.,  887,  1872. 

Borax,  Mm.  p.  597.— Sierra  Nevada,  SiOman.  Am.  J.  ScL,  m.,  vi.,  180,  1878 ;  see  also 
Jahrb.  Min,,  1874,  716. 

144  A.  Bordosite.— Ann.  des  Mines,  VIL,  i.,  p.  412,  1872.  Bertrand  describes  a  mineral 
substance,  color  yellow  to  red,  occurring  with  an  amalgam  rich  in  Hg  and  Ag,  and  resulting 
from  its  decompofiition.     It  becomes  dark  rapidly  on  exposure  to  the  air. 

Analysis.  AgGl  Hg'Gl  HgO 

81-28  45-68  22-70  =  99*46 

Bertrand  regards  the  HgG  as  adventitious,  and  proposes  for  it  the  name  hydrarotrite, 
deducting  this  there  remain  AgCl  40*69,  and  Hg^Gl  69-81  =  100,  or  AgGl  +  Hg,Gl,  to 
which  he  gives  the  name  of  BORDOBiTB.  Both  species  appear  very  unoertain.  Locality  Loa 
Boidos  in  Chili 

BoRNiTE,  Min.  p.  44.— From  the  Ardennes,  anaL,  Eonmek.  Bull.  Acad.  Belg.,  IL,  xxvii, 
290,1871. 

BouLANOKRiTB,  Min.  p.  99.— Silbersand,  near  Mayen,  anal.,  «.  Both,  Pogg.,  cxxxvi,  480. 
(Var.  Embrithrite),  composition,  Freneel,  J.  pr.  Ch.,  IL,  ii.,  860. 

BouRi^ONiTE,  Min.  p.  98.— Liskeard,  GomwaU,  anal,  Wait,  Ch.  News,  xxviu.,  752,  1873 

BoussiNGAULTiTE,  Min,  p.  635.— Bechi  gave  the  name  boussingaultite  (G.  R  ,  Iviii,  583, 
1864)  to  the  double  salt  of  ammonia  and  magnesia  occurring  at  the  boracic  add  fumaroles 
of  Tuscany.  The  same  mineral  has  since  been  fully  described  by  Popp  (Ann.  Ch.  Pharm., 
Buppl.  Bd.,  viii.,  1,  1870),  and  has  received  from  him  the  name  cerboUte,  It  seldom  occurs 
quite  pure  in  nature,  but  on  re-crystallization  it  is  obtained  in  perfect  crystals  of  monoclinic 
form.  An  analysis  of  material  thus  obtained  gave :  f,  NH'  9*38,  Mg  1105,  28  44*39,  7H 
85*16  =  99-98.  which  affords  the  formula  NH«OS  +  Mg  S  +  61^.  A  number  of  analyaet 
of  the  natural  salt  showed  that  ^e,  Mn  and  Oa  may,  in  variable  proportiona,  replace  the  3kg 

Bbaoitb,  Min.  p.  525.— See  Feroubonite. 
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Brexteauftitb.— See  Asttb. 

Breunbrttb,  Min.  p.  686.     See  MAomsfliTB. 

Brochantite,  Min.  p.  664.— Sohraof  (Ber.  Ak.  Wien,  Ixyii,  275,  1873)  baa  thoroughly 
inyestig^ted  this  group  of  minerals,  finding  them  to  be  iBomorpbous  with  malachite,  and  in 
dTBtalline  form  approzimatelj  monoclinic.  He  distinguishes  four  types.  L  Brochantite 
from  Rezbanya  (in  two  yaxieties),  Bedruth,  Cornwall,  etc.,  triolinio.  IL  Warringtonite 
from  Cornwall,  and  a  variety  from  Rezbanya,  monoclinio  (?).  III.  From  Nischne,  Tagilsk, 
monodinio-triclinio.  lY.  Bidnigin  from  Russia,  also  a  variety  from  Rezbanya,  monodinio  or 
orthorhombio  (anaL  by  Ludwig  of  this  variety,  Tsch.  Min.  Mitth.,  1873,  86.) 


Bronzitb,  Min.  p.  208.— In  meteorites,  BamnuUberg^  Pogg. ,  cxl.,  316  ;  from  the  ohiysolita 
bombs  of  the  Eifel,  anal.,  same,  ibid.,  cxli,  614, 1870. 

From  meteorite  of  Lodran,  ciyst  and  anaL,  2'sehermak,  Ber.  Ak.  Wien,  IzL,  460,  1870. 

Relation  to  other  minerals  of  the  pyroxene  group,  TtGhermak,  Tsch.  Min.  Mitth.,  1871, 17. 

From  meteorite  of  IbbenbOhren,  anaL,  v,  Bath,  Ber.  Ak.  Beiiin,  1872,  83. 

From  basalt  hills  of  Bi^emia,  anal.,  Far»ky,  Ber  Bohm.  Chem.  Gtes.  (Zpr&vy,  eta),  L,  26, 
1872. 

From  the  diamond  rock  of  Sa  Africa,  analyses,  Moikdyns  db  Flighty  Q.  J.  G.  8oc.l  xzz., 
411,  413, 1874. 

Manayunk,  Penn.,  anal.,  Leedi,  Am.  J.  SoL,  IIL,  ix.,  229, 1876. 

See  also  EnstcUite, 

Bbookitb,  Min.  p.  164. — Gryst.  (monodinio,  and  isomorphons  with  wolframite),  Sehrauf 
Jahrb.  Min.,  1871,  163  ;  1873,  754  (Atlas  der  KxystaU-Formen,  Lief.  IV.). 
Urals,  cryst.,  new  forms,  «.  Leuehienhergy  Eoksoh.  Min.  RussL,  tl,  2()4, 1870. 
Fouxid  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873, 40. 

Brucite,  Min.  p.  175. — ^Altered  by  exposure  to  the  air,  Hessenberg,  Min.  Not.,  viii.,  45, 
1868. 

Brewster,  N.  Y.,  pseudomorph  after  dolomite;  altered  to  serpentine,  J.  D,  Dana,  Am.  J 
Soi,  ni.,  viiL,  375,  1874. 

BcBTAHENTiTE,  Adam,  Tableau  Min.,  1860,  p.  67.  An  iodid  of  lead,  Idebe,  Jahrb.  Min., 
1867,  159. 

830  F.  Byerite.— A  name  given  by  Mallet  (Am.  J.  Sci.,  III.,  ix.,  146,  1875)  to  the  min- 
eral coal  of  Middle  Park,  Colorado.  It  belongs  to  the  class  caking-bituminous,  and  gave  on 
analysis,  39-95  p.  a  volatile  matter  (gas  and  tiury  oil),  54*03  p. c.  fixed  residue  (coke  and  ash), 
and  6*02  p. c.  water.  O.  =  1.323.  Color  jet-black.  Powder  brown.  It  resembles  albertite 
in  the  large  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
yielding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It  also  resembles  tor- 
banite,  but  is  heavier,  does  not  crackle  in  the  fire,  and  melts  and  intumesoes  when  heated. 

Bttownitb,  Min.  p.  940.— Tidiermak,  Pogg.,  oxxxviii,  162. 
Shown  to  be  a  mixture,  Zirkd,  Tsch.  Min  Mitth.,  1871,  61. 

Cabreritb,  Min.  p.  661.— AnaL  and  description,  Frenzel,  Jahrb.  Min.,  1874,  682. 

Cacheutaitb.  Adam,  Tableau  Min.,  1860,  p.  52.  A  doubtful  variety  of  clausthalit« 
from  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  708. 

Cacholong,  Min.  p.  100.— Analyzed  by  J^ordenskiM,  GBfv.  Ak.  Stockholm,  1874,  8. 

Cacoxbnite,  Min.  p.  584.— St  Benigna,  Bohemia,  Borieky,  Ber.  Ak.  Wien,  Ivi,  6, 1867. 

Calamine,  Min.  p.  407.— Silesia,  anal.,  WUser.Nvsli,  OeoL  Reichs.,  1871, 112. 
Wythe  Co.,  Virginia,  anaL,  Irby,  Ch.  News,  xxviii.,  272,  1878. 

Calayerite,  Min.  p.  705. — Red  Cloud  mine,  Colorado,  anal.,  Qmlhy  Am.  PhiL  Soa 
Philad.,  xiv.,  229,  1874. 

Calcite,  Min.  p.  670. — In  melaphyr  on  the  Kahe,  GEyit,  new  forms,  «.  Bath,  P<Vf>« 

.,  572. 
Cryst.  Meyn^  Bate,  ZS.  G.  Gea.,  xxiii.,  466,  464. 
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of  causes  prodaoing  varietj  in  fonns,  Credner^  J.  pr.  Oh.  II.,  1.,  803, 1870. 
Discussion  of  twins,  Scharff^  Jahrb.  Min.,  1870,  542. 

Pseadomorphs  in  sandstone,  Heidelbeiig^,  Klocke^  Jahrb.  Min.,  1869,  714;  at  SieTzing,  neu 
Vienna,  Brezina,  Jahrb.  G.  Reichs.,  zx.,  1,  1870. 
Pseudomorph  after  apophyUite,  Streng^  Jahrb.  Min.,  1870,  426. 
An  apparently  hemimorphio  czystal,  Bauer,  ZS.  G.  Ges.,  xxiv.,  897,  1872. 

Stri^an,  cijst.  (with  B'  %  4B^  4B),  Websky,  Tsch.  Min.  Mitth.,  1872,  63. 

Lake  Superior,  cryst.,  ffessenberff,  Hin.  Not.,  ix.,  1,  1870;  Ganazy  Is.,  ib.,  iz.,  9;  Bld- 
beisr,  ibid.,  z.,  87,  1871 ;  Iceland,  ib.,  zl,  9,  1873;  Andreasbezg,  zi.,  17,  1873. 

Stalactites  from  Niemschitz,  from  Erzbexg,  czyst,  Vrba^  Lotos,  Dea,  1872. 

Lake  Superior,  a  remarkable  twin,  v.  Sath,  Pogg.,  dii.,  17;  Alston  Moor,  cryst.  (B*), 
ibid..  Erg.  Bd.  v.,  438. 

Cryst.,  drilling  (2B),  E,  8,  Dana,  Tsch.  Mm.  Mitth.,  1874,  180. 

Brewster,  N.  Y.,  altered  to  serpentine,  J.  D.  Dana,  Am.  J.  Sci.,  IIL,  Tiii.,  875,  1874 

From  the  melaphyr  at  Ganisdozf,  c^st.,  new  forms.  Sehn^orr,  Jahrb.  Min.,  1874,  686. 

Catalogue  of  planes  given  by  Dei  Ckngeattx,  translated  into  Naomann^s  Symbola,  Heuenr 
berg,  Jahrb.  Min.,  1874,  849. 

Schneeberg,  remarkable  association  with  quarts,  v.  Bath  and  Frenzd,  Ber.  Ak.  Berlin, 
1874,  683. 

Galedonitb,  Min.  p.  625.~Bed  Gill,  Cumberland,  cryst,  Heeeehberg,  Min.  Not,  iz.. 
48,  1870. 

Leadhills,  anal,  'bj  Ma^ekdyne  and  'Plight;  they. conclude  that  the  mineral  is  really  free 
from  carbonic  add,  and  corresponds  in  compoaiticm  to  the  formula  5^bS  +  SCu]^  +  2^bll. 
J.  Ch.  Soc.,  IL,  zii,  101,  1873. 

Bezbana,  czyst,  JSehrauf,  Ber.  Ak.  Wien,  Iziv.,  173  ;  Izv.,  241.    See  Appendiz  L,  p.  18. 

Oampbellite.    See  Chaltfits. 

CAKCBmiTB,  Min.  p.  329.— Gomp.,  KenngaU,  Yerh,  Min.  Ges.  St  Pet.,  II.,  viL 

Carboktttrins.  Adam^  Tableau  Min.,  1869,  p.  24.  Synonym  of  tengerite^  Dana  Min.. 
1868,  p.  710. 

Cabnallitb,  Min.  p.  118. — ^Westeregehi,  anal.,  Beintoarth,  Jahrb.  Min.,  1874,  618. 
Stassfurt,  containing  thallium,  Hammerbaeher,  Ann.  Ch.  Pharm.,  dvzzii,  82,  1875. 

• 
Carpholitb,  Min.  p.  419.— Found  at  Wippra  in  the  Ears,  anal..  Lassen,  ZS.  G.  Ges., 
zzii ,  465,  1870. 

Cassiterite,  Min.  p.  157.— Found  at  Winslow,  Me.,  Jackson,  Proc.  N.  Hist.  Boet.,  zii', 
267,  1869. 
New  South  Wales,  occurrence  described,  Ulrich,  Q.  J.  G.  Soc,  zxix.,  5,  1873. 
Found  in  large  quantities  in  Queensland,  Am.  J.  Sd.,  IIL,  v.,  137,  1873. 

CELEariTB,  Min.  p.  619.— AnaL,  and  discussion  of  products  of  decomposition,  UUOc,  Bet 
Ak.  Wien,  Ivii.,  929,  1868.  • 

Found  in  tertiary  rocks  of  Egypt,  Phil.  Mag.,  IV.,  zzzriii..  162,  1869. 

Pseadomorphs,  Scatehi^  Atti  Acad.  ScL,  Napoli,  March,  1870. 

Cryst.  memoir  (many  fig^ures),  Auerbaeh^  Ber.  Ak.  Wien,  liz. ,  549,  1869. 

Monte  di  Zoccolino,  Italy,  anal.,  Aehiardi\  BolL  Com.  Geol.  Ital.,  1871, 185. 

Found  near  Hannover  Lindener  Berg,  Outhe^  Jahrb.  Min. ,  1870,  480. 

Rudersdorf ,  etc. ,  cryst.  and  analyses,  with  a  discussiou  of  the  influence  of  isomoiphooa 
admiztures  on  the  crystalline  form,  Arzruni,  ZS.  G.  Ges.,  zziv.,  477,  1872. 

Cerargyrite,  Min.  p.  114.— Andrea«berg,  in  crystals,  v.  Oroddeek,  Jahrb.  Min.,  1809, 445. 

Domeyko  has  described  a  related  mineral  from  the  Cordillera  of  Dehesa.  It  contalna 
beside  AgCl  also  Ag,Cl  and  CuaCl,  though  in  vazying  proportions,  as  shown  by  the  analyses. 
Its  color  is  ash-gray,  and  it  does  not  alter  at  all  on  ezposure  to  the  light  Sectile  like  bom- 
lilTer.     3d  Append.  Min.  ChiH,  1871. 

'Cerbolite.    See  BouaBiMaAULTiTB. 

Oeritb,  Min.  p.  413.— Bastnas,  czyst,  shown  to  be  orthorhombic,  I A  /=  90*  *[»f^^^** 
=  189'  8',  anaL,  Nardenskim,  OBfv.  Ak.  Stockholm,  xrm,  551, 1870,  zzz.,  18, 1873. 


ATPENDXZ  n.  11 

Obbolttb,  "Wfn,  p.  470.— Saxony,  anal.,  Freruel,  Jahrb.  Min.,  1878,  78d. 

OEXTTflsiTB,  Min.  p.  700.— Knzlibftba  (Bukowina),  cxyst.,  Zepharoffieh,   Bet,  Ak,  Wien 
Ixii..  489, 1870. 
Giyst.  memoir,  KokMharow^  Mm.  Bnaal.,  Ti.,  100. 
Cryat.,  new  forma,  and  diBcnasion  of  twins,  tichrauf^  Taoh.  Min.  Mitth.,  1878,  p.  208. 

Chabazitb,  Min.  p.  434. — Discussion  of  composition,  with  analyses,  Kenngott,  J.  pr.  Ch., 
IL,  i,  1S53;  EammM>erg,  Pogg.,  cxlii,  476  ;  anal,  ZS.  G.  Gos.,  aod.,  84. 

Chalcolite,  Min.  p.  685.— See  Torbebnttb. 

GoALCOMiCLiTB.  A  namo  naed  by  Blomstrand  for  a  mineral  having  the  composition  8GuS, 
FeS*,  and  hence  synonymous  with  bomite  (see  Bammelsbexg  Min.  Ghem.,  p.  116).  QBfr. 
Ak.  Stockhohn,  xxvii,  p.  24,  1870. 

370  A.  Ohalcomorphite,  v.  Bath,  Pogg.  Ann.,  Erg.  Bd.  vi.  p.  376,  1878. 

Hexagonal,  a  (vert.)  =  1-8998.  Oocuriing  planes  0,  i,  1.  0:1  =  114'  24'.  Gleayoge,  0 
distinct  H.  =6.  G.  =2*54.  Lustre  Titreous.  Pyr.,  gives  water  in  a  matrass,  becoming 
white  and  lustreless.  B.B.,  fuses  with  difficulty  on  the  edges,  curling  up  like  skolecite. 
Soluble  in  HGl  with  the  separation  of  gelatinous  silica. 

Analysis  <L  o.)  on  0-26  gr.        Si  £l  Oa  fi  (and  some  C) 

26*4  .  4-0  44*7  16*4 

loss,  in  part  ]^a,  9*6  =  100*00. 

From  the  Laacher  See,  also  from  Niedermendig  in  the  EifeL  Occurring  in  cavities  la 
limestone-indosures  in  the  lava. 

Ghalcophtllitb,  Min.  p.  671.— Gomwall,  analyses,  Ckurehj  J.  Gh.  Soa,  IL,  viii, 
168,  1870. 

Ghalcoftbite,  "^fin   p.  66.— Gryst.  memoir,  A.  Badebeck^  ZS.  G.  Ges.,  zz.,  696,  1868; 
even  apparently  holohedral  forms  are  really  hemihedral,  same,  ib.,  zxiv.,  181,  1872. 
Tuscany,  analyses,  BolL  Gom.  GeoL  Ital.,  1878,  289. 

68  A.  Ohalcopyrrhotite,  Blomstrand,  (Efv.  Akad.  Stockholm,  xzvii,  p.  28,  1870. 
Massive.     Golor  like  that  of  pyrite  with  a  tinge  of  brown.    Hardness  nearest  that  of  chal- 
oopyrite.     G.  =  4-28. 
Analysis  (1.  c.) 

Fe  Gu  S  residue 

\        48*22  12-98  8816  0-74=100-09 


which  gives  the  formula  Fe*GuS«  or  ^^®|  \  Fe  S« 


Occurs  at  Nya  Kopparberg,  Sweden,  in  smidl  imbedded  portions  with  magnetite,  spalerite, 
calcite,  as  well  as  chondroditiB,  the  mineral  most  charactenstic  of  the  locality. 

Chalypite.  A  name  given  by  Shepard  to  a  compotmd  of  iron  and  carbon  found  by 
Forchhammer  as  a  leading  constituent  of  the  Niakomak  iron.  The  carbon  varied  from 
7-23  —  11.06  p.  c,  corresponding  to  the  formula  GFe*  (Am.  J.  Sci.,  IL,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Gh.  Phys.,  IV.,  xvii ,  86, 1869),  and  introduces  another,  Camp- 
bellite,  for  a  similar  compound,  G.  =1*60  p.  c,  seemingly  contained  in  the  Gampbell  Go., 
Xenn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  SmiUi  (Am.  J.  Sci,  II.,  xix.,  169,  1866). 

Ghamasite,  Min.  16.— In  meteoric  iron,  Meunier^  Ann.  Gh.  Phys.,  IV.,  xvii.,  83. 

GaiLDBRNiTE,  Min.  p.  679.— Tavistock,  anaL,  Churc/fJ,  Gh.  Soc.,  IL,  xl,  p.  103,  1873. 

Ghlohite.    See  Bifidolitb,  Pboclobtts. 

Ghlobitoid,  Min.  p.  604.— Ghatham  Go.,  No.  Garolina,  anaL,  Oenth^  Am.  PhiL  Soc. 
Philad.,xiil,  399,  1878. 

138  A.  Ohlorooaloite.  Soaochi,  Bend.  B.  Accad.  8c.  KapoU,  Oct,  1872  (ZS.  G.  Ge&, 
zxiv.,  606). 


Isometric.      In  small  crystals  with  oabio,  ootahfBdral  and  dodecahedral  plai^ss. 
parent,  sometimes  stained  a  light  violet.     Very  soluble,  deHquescing  readily. '  AniJysis  gava 
38  76  p.  c.  GaClz,  the  residae  consisting  of  the  chlorides  of  potash,  soda  and  manganeea. 

Isomorphons  with  the  chlorides  of  potash  and  soda. 

Found  at  Vesuvius  in  the  bombs  thrown  out  during  the  eruption  in  April,  1872. 

Chondrodite,  Min.  p.  863. — Composition  discussed,  Kenngott,  Nat.  Ges.  Ziirich,  xnr., 
102,  1869. 

Pargas,  crystals  identical  with  bumite,  type  II,,  KoJucfia/row^  Min.  BussL,  YL,  73  et.  seq 

Nya-Kopparbfirg,  crystals  belonging  to  humite,  type  II.,  v,  Bath^  Pogg»  cxliv.,  563,  1871. 

Found  in  the  Bdhmerwald,  near  Husine,  Krejei,  Ber.  Bohm.  Ges.  Prag,  1873,  360. 

Brewster,  N.  T.,  anal.,  Breidenbaugh^  Am.  J.  Sci.,  III.,  vi,  212';  altered  to  serpentine, 
/.  1).  Dana,  ibid. ,  viil ,  375,  1874 ;  preliminary  notice  of  crystals,  in  which  it  is  shown  that 
while  the  majority  belong  to  the  second  type  (humite),  there  are  also  some  which  are  oi 
typf.  IIL  The  same  planes  occur,  as  on  humite,  with  a  laige  number  of  other  new  forma, 
the  kind  of  hemihedrism  is  the  same,  and  the  angles  are  nearly  identical.  E.  &  Dana,  ibid. , 
ix.,  63,  1875. 

See  also  Humite. 

Chromitb,  Min.  p.  153.— Analyses,  Koksoh.,  Min.  BussL,  V.,  161, 1867. 

Analyses,  Clouet,  Ann.  Ch.  Phys.,  IV.,  xvL,  90. 

Monterey  Co.,  GaL,  anal.,  £.  Goldsmith,  Proo.  Ac.  Philad.,  1873,  865. 

Hungary,  analyses,  Hoffmann,  Jahrb.  Min.,  1873,  873. 

See  Magnochromite. 

Chbomficotite,  J,  Petersen,  J.  pr.  Gh.,  cvL,  137.    Appendix  L,  p.  8. 

CURTSOBERYL,  Mlu.  p.  155. — Helsingfors,  anal,  F.  J.  Wiik,  Jahrb.  Min.,  1868,  184. 
Urxst.,ibid.,  1869,  356. 

Russia,  cryst,  new  forms,  Klein,  Jahrb.  Min.,  1869,  548 ;  1871,  479. 

iBomorphous  ^th  chrysolite,  Sadebeck,  Ber.  Ges.  Berlin,  May  17,  1870;  Jahrb.  Min., 
1870,  628. 

Chrysolite,  Min.  p.  256.— Laacher  See,  cryst.,  v.  Bath,  Pogg.,  czzxv.,  579;  Vesuvius, 
twin,  ibid.,  p.  581. 

Uourbon  Isles,  red  variety  in  lava,  Fuchs,  Jahrb.  Min.,  1869,  577. 

Ab  constituent  of  rocks,  BouS,  Ber.  Ak.  Wien,  IvL,  254 ;  same,  with  analyses,  Tsehennak, 
ibid.,  p.  261 ;  from  meteorite  of  Lodran,  anal.,  TschermaJc,  ib.,  Ixi.,  467,  1870. 

Cryst,  memoir.  RokscJia/roto,  Min.  Bussl.,  VI.,  1,  1870. 

From  the  Pallas  iron,  anal.,  «.  Baumhauer,  Versl.  Med.  Ak.  Amsterdam,  v.,  362,  1871  ; 
from  Tjobe  (India),  meteorite,  anal.,  same,  ib.,  vi.,  54,  1872. 

From  some  basalts  of  Bohemia,  anal.,  Farsky,  Ber.  Ghem.  Ges.  Bohm.  (Zpr&vy,  eUx), 
1 872,  22. 

Ill  labradorite  rocks  of  N.  Hampshire,  anal.,  E,  S.  Dana,  Am.  J.  ScL,  III.,  iii,  49,  1878w 

Suarum,  anaJL,  Pogg.,  cxlviii.,  329,  1873. 

Ghrysotilb,  Min.  p.  465.— See  SERPBNrmB. 

Ghusite,  Min  p.  258.— Gharaoter  doubtful,  Bosenbusch,  Jahrb.  Min.,  1872,  169. 

GrNNADAR,  Min.  p.  55.— Province  of  Lucca,  cryst,  showing  that  it  is  tetartohedral  liki 
quartz,  Aehiardi,  BoU.  Gom.  Geol.  Ital.,  1871, 163.     Min.  Toso.,  II..  p.  282. 
Pseudomorph  after  barite,  Durand,  Gal.  Acad.  Sci.,  iv.,  211,  1872. 

Clarita.  Sandberger  has  given  this  name  to  a  supposed  new  mineral  ooonrting  at  the 
Clara  mine,  near  Schapbach,  Kinzigthal.  The  chief  constituents  were  found  to  be  sulphur, 
antimony,  arsenic  and  copper.  Color  dark  steel-gray.  Apparently  orthorhombic,  with 
cleavage  perfect  in  one  (macrodiagonal)  direction.  Occurs  altered  to  chalcopyrite ;  also 
affords  covellite  as  a  result  of  decomposition.  In  addition  to  these  minerals,  tetrahedrite 
has  been  found  at  the  same  mine,  and  in  larger  quantities  barite,  fluorite,  psilomelane  and 
Umonite.     Jahrb.  Min.,  1874,  960. 

Glausthalite,  Min.  43,  798.— Mendoza,  Dameyko,  2d  App.  Min.  Ghili,  p.  80,  1867;  4tli 
/^pp.,  p.  21,  1874.     SteUner,  Tsch.  Min.  Mitth.,  1873,  254. 

CnwKJHLORK,  Min.  p.  497.— Belonging  to  a  "  dino-hexagonal '»  eytstem,  Sehra^f,  Tsoh. 
Min.  Mitth.,  1874,  161. 
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Chester  Go.   Penn.,  anal.,  Neminart,  Tech.  Min.  Mittli.,  1874, 176. 

Goal,  analyses,  showing  the  presence  of  sulphur  in  addition  to  that  oombined  with  the 
jou  (as  FeSs),   Wormley,  Ohio  GeoL  Report,  1870,  p.  412. 

OoBALTiTE,  Min.  p.  17.— Thermo-electrical  oharacter,  Bose^  Pogg.,  cxlii.,  1, 1871 ;  Sohraitf 
•nd  Dana,  Ber.  Ak.  Wien,  Izix.,  156,  1874. 

CoERTJLEOLAcrriTE,  Petersen,  Jahrb.  Min.,  1871,  853— Appendix  I.,  p.  3. 

Dr.  Oenth  has  observed  a  sixnilar  mineral  with  wavellite  at  General  Trimble's  iron  mine, 
near  White  Horse  Station,  Ghester  Valley  B.  B.,  Ghester  Go.,  Penn  (tJie  locality  erroneously 
called  ^^  Steamboat  '*).  It  is  in  ciyptociystalline,  botryoidal,  incrustationB  of  a  pale  greenish 
blue  or  sky-blue  color.  An  analysis  of  nearly  pure  material  gave  him  :  1^  36*31,  £l  38*27, 
Cu  4'25,  H  =  21-70,  quartz  054  =  101*07.  G.  =  2696.  Neither  the  wavellite  nor  any 
other  associated  mineral  contains  copper,  so  that  I>r.  Genth  regards  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

GOLUMBITE,  Min.  p.  515. — Bodenmais,  composition,  Hermann,  J.  pr.  Gh.,  dii.,  127,  1868: 
n.,  ii.,  2,  113. 

Gomposition,  Bammdsberg,  ZS.  G.  Ges.,  zxi.,  556,  1860. 

From  New  England,  Shepard,  Am.  J.  Sci.,  II.,  L,  90,  1870. 

Relation  to  wolframite,  Jeremejea,  Jahrb.  Min.,  1873,  421 ;  also  Qroih  and  Arwruni,  Pogg., 
cxlix.,  235,  1873. 

San  Boque,  Argentine  Bepublic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  224. 

GoPiAPiTE,  Min.  p.  655. — AnaL,  Domeyko,  4th  Append.  Min.  Ghili,  p.  7, 1874 

GOPPER,  Min.  p.  14.— Wallaroo,  Sdhrauf,  Tsch.  Min.  Mitth.,  1872,  55:  artificial  ozTstala, 
ibid.,  1873,  290. 
Gryst.  note.  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  94. 
Bemarkable  crystal,  Kokaehcvrow,  Verb.  Min.  Ges.  St.  Pet.,  IL,  vii  (Jahrb.  Min.,  1873,  421). 

GoQUiMBiTE,  Min.  p.  650.— Ataoama,  anal.,  Domeyko,  4th  Append.  Min.  Ghili,  p.  6,  1874. 

GoBKiTE.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  beudantite.  Levy  (Dana 
Min.,  p.  589). 

GoBNWALLiTB,  Min.  p.  569. — Analyses  by  Church,  confirming  it  as  a  good  species,  but 
giving  a  smaller  amount  of  H  (about  8  p.  c.)  than  in  the  analysis  by  LercH  (L  a),  J.  Gh.  Soo., 
II.,  vi,  276,  1868. 

GoBUNDOPHiLiTB,  Min.  p.  504. — Ghester,  Mass.,  anal.,  Blaton^  Am.  J.  Sci.,  IL,  xlvi, 
250,  1868. 

GoRUNDUii,  Min.  p.  137. — ^Pelham,  Mass.,  Adams.  Am.  J.  Sci,  II,  zlix.,  271. 

No.  Garolina,  Am.  J.  Sci,  III.,  ia,  301 ;  same,  Skepard,  ibid.,  iv.,  109,  172,  1872 ;  same 
(also  Montana),  occurrence  described,  J.  L,  Smith,  ib.,  vi.,  180. 

Ghester  Go.,  Penn.,  Proc.  Acad.  Phihid.,  1872,  2.38,  266. 

Gey  Ion  (sapphire),  ciyst,  Klein,  Jahrb.  Min.,  1871,  486. 

No.  Garolina,  complete  description  of  occurrence,  analyses,  and  enumerarion  of  Tarioos 
minerals  as  alteration  products,  Oenth,  Am.  Phil.  Soci  Philad.,  ziil,  361,  1878. 

GosALiTE,  Min.  p.  797. — ^Found  at  Bezbanya,  Fremd^  Jahrb.  Min.,  1874,  681. 

GoTUiraiTB,  Min.  p.  117.— Vesuvius,  Scacchi,  Atti  Aocad;  Sci.  Napoli,  (read)  March,  1870. 

Grocidolite,  Min.  p.  243.— Altered  to  Faserquarz,  Wtbd,  Jahrb.  Min.,  1873,  367. 

Gronstedtite,  Min.  p.  503. — Gonxwall,  analyses,  and  ciyst.  description  (an  illustration 
of  hemimorphism  of  a  very  interesting  kind),  Maskdyne  and  Flight,  J.  Gh.  Soc.,  11.,  iz., 
9,  1871. 

Oryooonite.  Kryokonit,  Nardemkiold,  CEfv.  Ak.  Stockhohn,  1871,  293;  1874,  3.  (Pogg., 
Ann.,  clL,  161,  1874 ;  Geol.  Mag.,  ix,  355,  1872.) 

Nordenskioid  has  given  the  name  cryoconite  to  the  powder  found  by  him  in  Greenland 
covering  the  surface  of  land  ice,  as  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
a  layer  of  gray  powder,  sometimes  several  millimetres  in  thickness,  and  often  agglomerated 
into  small  round  balls  of  loose  consistency.    Under  the  microscope  it  was  seen  to  oonaist  fo^ 
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ib»  most  part  of  oolorlefls,  cxjrtalline,  ivngnlar  gndiui ;  there  were  also  some  oiganio  partiblee. 
some  transparent  fragments  Aowinff  oleavage  enrfaoea  (feldspar  ?),  green  GzyBtaUuie  fra|^ 
ments  (angite  ?),  and  black,  opaque  magnetio  partiolee.    An  analysiB  gave  O,  LintbMm  (1.  a) 
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water,  organic  matter  (ignited  at  100^)  =  2*86,  hjgrosoopio  water  0*84  =  100*12. 

Noidei^kiold  states  t^t  the  amount  of  foreign  constitaents  (named  above)  is  vexy  smally 
so  that  if  the  traruparent  ffraina  aU  bdang  to  Die  satne  ndnercU,  its  oompoeitioin  can  be  de* 
duced  from  the  analysis,  the  oxygen  ratio  for  fC  :  li :  Si  =  2  :  8  :  14,  and  the  formula  aa 
given  by  him  is  2ft  Si*  4-  £l§i'+  "A.  Its  specific  gravity  was  2*68  (21*  C.)f  hardness  inconsid- 
erable^ and  crystalline  form  monodinia  The  magnetic  particles  contain  metalUo  iron,  with 
cobalt  and  probidbly  nickel  In  regard  to  the  source  of  the  powder,  the  oondusion  arrived 
at  is  that  it  must  either  have  come  from  Jan  Mayen,  or  from  some  unknown  volcanic  region 
in  the  interior  of  Greenland,  or  else  it  must  be  of  cosmieal  origin. 

The  oxygen  ratio  given  is  a  very  unlikely  one,  and  there  seems  to  be  no  anfftdent  ground 
for  considering  the  material  essentially  homogeneous,  as  claimed  by  Nordenakidld.  The 
composition  is  very  dosely  that  of  an  oligodase-traohyte,  so  that  the  cryooonite  may  be 
properly,  as  he  calls  it,  a  *'  trachytic  dust.*' 

Gbtolite,  Min.  p.  126. — Manufacture  of  soda  from,  J.  L.  Sndth^  Ghem.  News,  Txiii,,  270, 

1871. 

Grtftomobfhitb,  MizL  p.  699. — ^Extensive  depodts  in  Nevada,  Am.  J.  Sci,  IIL^  iv.,  146. 
— See  Pricdte. 

Or3nrtallites.  A  name  given  by  Vogelsang  to  the  forms,  often  observed  espedal^  ia 
igneous  rocks,  which  show  a  regular  arrangement  or  grouping,  but  have  not  the  propeitiea  of 
crystals,  particularly  not  their  regular  exterior  form.  They  seem  to  form  an  intermediate 
step  between  amorphous  matter  and  true  crystals.  See  Vogelsang, — Due  KRYffTALLiTEKy 
Bonn,  1875,  this  App.  p.  vi.  To  the  crystallites,  Vogelsang  haa  given  a  variety  of  namea 
according  to  their  form  or  appearance:  OlobuUtes  (Vogelsang,  p.  18),  margaritea  (p.  19), 
UmpUites  (p.  21,  112),  aph&roUtes  (p.  181),  tmmvUtes  (p.  184),  globosphdritea  (p.  184),  Mmuw- 
phdritea  (p.  135),  feltoiphdrites  (p.  196),granoaphdrite8  (p.  185).  See  also  Ferritej  Qpoota, 
Viriditd, 

GuBANiTE,  Min.  p.  65.— Found  at  Tunaberg,  Kafveltorp,  Sweden,  analysea,  Ctete,  GeoL 
For.  Forh.  Stockholm,  I.,  105,  1878. 

Otdaageeite.    See  Jeffebistte. 

GUPRITE,  Min.  p.  183.— Liskeard,  Gomwall,  cryst.  (}-}  new),  Schrauf,  Tsdi.  Wn.  Mitth., 
1871,  100. 

GUFBOAFATITB.  Adam,  Tableau,  Min.,  1869,  p.  45.  An  apatite  from  Ghili,  containing 
20*98  p.  a  Cu  ;  analyzed  by  Field  (Dana  Min.,  p.  582.) 

669  A.  Onpromagnesite.  Stuicehi,  Bend.  B.  Accad.  Sa  Napoli,  Oct.,  1872  (ZS.  G.  Qea, 
xxiv. ,  506).  Found  at  Vesuvius  as  a  product  of  the  eruption  of  April,  1872,  in  bluish-green 
crusts,  consisting  of  copper  vitriol  and  sulphate  of  magnesia.  From  the  solution  crystalb  are 
obtained  having  the  composition  (Cu  ftg)  8  +  71^,  and  isomorphous  with  iron  vitriol 

Gyakitb,  Min.  p.  875.— No.  Carolina,  with  corundum,  Oenth^  Proc.  Am.  PhiL  Soa  Pfailad.. 
xiii.,881,  1878. 

Gtanochalcitb,  Hermann,  J.  pr.  Gh.,  cvi.,  65.— Appendix  L,  p.  4. 

GYA170TBICH1TE,  Miu.  p.  666.— Gap  Garonne,  note  by  Pisani,  G.  B.,  Ixx.,  1004,  1870. 

GncATOLiTB,  Min.  p.  455.— Optical  characters,  Bauer^  ZS.  G.  Ges.,  xxvi,  186, 1874. 


OxTFBOBcnEBLiTB,  Min.  p.  606.— Ghili,  analyses,  Domeyko,  2d  Append.  Min.  GhUi,  p.  8 
1867. 

616  A.  Ouprotungstite.    Tungstate  de  cnivre,  Ihmeyho,  Ann.  des  Minea,  VI.,  xvi,  pi 
587,  1869.    Ouprotungstite,  Adam,  Tableau  Min.,  1869,  p.  82. 
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Cu 

Fe 

1. 

55-7 

4-2 

2. 

66-48 

80-63 

2-53 

3. 

55 '54 

2816 

8-62 
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AmorphooB,  forming  orasts  of  one  or  two  mm.  thiokiieai,  enveloping  BmaU,  hard,  glittering 
kernels  of  oapreons  solieelite  (the  latter  green  in  color). 

Color  yellowish-green.  Streak  bright  greenish-yellow.  Analyses  of  fragments  taken  with 
a  knife  £rom  difFerent  crosts. 

Ca  residne(Si)  '& 

2-1  2-4  4*5 

2-00         8-87  4-62=10018 

1*00         6-00  4*62=  0008 

Analysis  (2)  was  made  on  what  was  regarded  as  the  purest  materiaL  Part  of  the  iron 
probably  belongs  with  the  residue  (§i).  The  oomposition  is  expressed  by  the  formula  W*da, 
there  being  also  some  W^Ca  present. 

On  charcoal  blackens,  and  fnses  easUy  to  a  black  globnle,  slightly  porous,  and  with  an 
nneven  surface.  In  the  closed  tube  gives  water,  at  a  red  heat  loses  4^  p.  o.  Easily  decomposed 
by  nitric  acid,  even  in  the  cold,  giving  a  yellow  residue  soluble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Found  near  the  copper  mines  of  Llannioo  in  the  environs  of  Santiago,  OhilL  The  onpro- 
scheelite  (Dana  Min.  p.  606)  associated  with  the  cuprotungstite  had  sometimes  a  rich  ^^k 
green  color,  also  a  clear  green  color  with  a  tint  of  yellow ;  lustre  vitreous  or  rednous,  with 
an  imperfect  lamellar  structure.     H.  =4.    An  analysis  gave  : 

W  Pe  Cu  Ca  ign         insoL 

(76  00)  1-55  5*10  16*25  1*70  040=100 

The  ordinazy  scheelite  also  occurs  at  the  same  locality,  but  is  easily  distinguished  bj  itai 
superior  hardness. 

CuFROVANADiTB.  Adam,  Tableau  Hin.,  1860,  p.  88.  Syn.  of  ohileite,  1868,  Dana  Hin., 
p.  612. 

Damoubitb,  Min.  p.  487.~-Horr8]dberget,  anal,  IgdiMhn,  CEfv.  Ak.  Stookh.,  zzv.,  87, 
1868. 

As  a  result  of  decomposition,  anal.,  TMh^rmak^  Ber.  Ak.  Wien,  IviiL,  16,  1868. 

Salm  Chateau,  anal.,  Koninok  and  DatreuXy  Bull.  Aoad.  Boy.  Belg.,  n.,  zzxiii.,  824,  1872. 

Optical  character,  Bfiuer^  ZS.  G.  Ges. ,  xzvi.,  183. 

No.  Carolina,  associated  with  corundum,  analyses,  GerUh,  Am.  Phil.  Soa  Philad.,  ziii.,  884, 
1873. 

A  variety  of  damourite  has  been  called  Sterlinoitb  by  J*.  P.  Cooke  (Hem.  Am.  Aa  Bos- 
ton, 1874,  p.  39). 

It  agrees  with  damourite  in  physical  properties,  but  differs  in  the  value  of  the  optio-azia) 
angle.  Biaxial  divergence  about  70"  (damourite  10"-12*'),  plane  of  axes  parallel  to  the  diorter 
diiHB^onaL     Dispersion  small.    Analysis  by  0.  E.  Munroe.  (L  o.) 


§i 

£1 

9e 

* 

fl 

43-87 

86-45 

8*36 

10*86 

6-19 

Begarding  the  water  as  basic  with  the  protoxides,  the  atomic  ratio  becomes  Si  :  S:  ft= 
4 :  3  :  1  (as  in  damourite). 

Found  at  Sterling,  Mass.,  associated  with  spodumene  in  the  vein  of  a  large  bowlder  rook. 
(This  same  name  was  given  by  Alger  to  the  zinoite  of  New  Jersey. ) 

Danaite  (arsenopyrite),  Min.  p.  78. — Belation  to  glauoodot,  T§c/iermakj  Ber.  Ak.  Wien, 
Iv.,  447,  1867. 

San  Jose,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  18, 1867. 

Shown  to  possess  positive  and  negative  thermo-eleotrical  varieties,  Sehrauf  and  Dana. 
Ber.  Ak.  Wien,  Ixix,  152,  1874. 

Datolite,  Min.  p.  380. — Isomorphous  with  eudase  and  gadolinite,  BammeUberg^  ZS.  O. 
Ses.,  xxi.,  807.     See  Eudase. 

Andreasberg,  anal.,  Lemberg^  ZS.  0.  Ges.,  xxiv.,  p.  250, 1872. 

Bergen  Hill,  ciyst.  monograph,  new  forms,  E.  8.  Dana^  Am.  J.  Sd.,  III.,  iv.,  16,  1878. 

Arendal,  Toggiana,  etc. ,  oiyst..  enumeration  of  all  known  planes,  witii  the  addition  ol 
new  ones,  E.  S,  Dana,  Tsch.  Min.  Mitth.,  1874, 1. 


99,  p.  64.     87110117111  of  nppeite,  Hudioget,  H»ndlx 

Dawponite,  B.  J.  EarringUm,  Can.  Nnt.,  vol.  tH,  p.  80G,  1874 

Hosoclinic  with  C  =105°  T  In  thin  bladed  cijitala,  MmetLmea  Bomerhat  fibrona.  Donbla 
reb&oting.  U.  =  3.  Q.  =  S'40.  Ltutra  Titmoiu.  Color  white.  TnuupArent  to  teans 
Inoent. 

AnaljsiB  (L  0.)  Harringt(ni. 

XI  Ag  Oa  fr»  ft  tL  0  Si 

1.    82-84  tt  5-9.1  S0'20      0-38  11-91  S9-88       0-40  =  101-66 

3.    83-68(Petr)  0-46         B-85  2017  [10-32]         80-73  =100-00 

Ths  two  annlyneH,  made  at  different  times,  show  oonddeiable  oonatMicj  of  oompoaitiaa, 
and  seam  t«  point  to  "  a  hfdrotu  carbonate  of  alaminA,  lime  and  aoda,  or  peihapa  «  00m- 
pouDd  conslBting  t>l  a  lijdiaM  of  alumina  combined  with  carbonates  of  Ume  and  aoih. " 

There  is  approximately  the  quantity  of  water  required  to  form  a  di-bjdrate  of  alomina, 
and  nearly  enoogh  oaibonio  add  to  form  a  neutral  carbonate  of  lime  and  bicarbonate  of  soda. 
If  it  be  a  carbonate  of  alumina,  it  gives  the  mineral  peoaliar  interest  as  being  a  eompoiuid, 
not  sore];  identified  hitherto  either  in  nature  (see  borite,  Dana  M^l,  p.  709),  nor  in  the  la- 
boratory. 

DBcnENtTs,  Min.  p.  609.— Cijat.  Sehravf,  Ber.  At  Wien,  MiL,  187,  1871, 

178  A.  Delafoisite,  C.  PVieM.  C.  B.,  Ixxvii.,  p.  211,  1873. 

In  smiUl  crystaUine  plates,   cleavable  into  thin  opaque  lamellee.      H.  =3-5,  6.  =  5-07. 
Color  dark  gray  like  graphite,  with  a  more  deoided  metaliio  lustre.     Streak  HiaEiiEti-gng. 
An  analysis  gave  Friedel  (L  0.) 

eu  Pe  Si 

47-45  47-99  853=99.06 

This  oorresponda  toFe,€u,  (but  is  it  not  a  mixture  F) 

B.B.  Fneibte  with  difficnlty,  coloring  the  flamo  green.  Easily  solnbla  in  HCl,  even  In  the 
cold. 

Found  on  yellowish -white  lithomarge  from  the  region  of  EatbarineDbn^,  Siberia,  perhaps 
also  from  Bohemia.     Named  for  the  mineralogist  Delafosse. 


Dehkiiachite.    Adam,  Tableau  Min.,  1809,  p.  49.     A  synonym  of  bendanlits,  Levf, 

(Dana  Min.,  p.  530}. 

Debcloizttb,  Uin.  p.  60S.— Vheatly  mine,  Peuu.,  J.  L.  BmitA,  Am.  J.  Ekd.,  IL,  slviii, 
187,  1869. 
Note  by  Kmngott,  Jahrb.  Nat.  Qes.  Zurich,  xvi.,  137,  1871. 
C^st,  Schravf,  Ber.  At  Wien,  liiiL,  167,  1871. 


Dewalquits.    See  ABDEmiiTB. 


I.  Hin.,  1870,  I.— Appendix  L,  p.  4.    See  also  Kmn- 
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VIbwb  on  the  origin  of,  W.  B.  Clarke,  Ch.  News,  xziy.,  16,  40,  64,  78. 

Probably  exists  with  the  platinum  of  Oregon,  Woehler^  Am.  J.  8oi.,  IL,  zlviiL^  441. 

Probable  existence  in  the  gold  washings  of  Gallfoinia,  with  liroous  and  topas,  SiUman 
A.m.  J.  Scl.,  III.,  v.,  384 ;  found  at  Cherokee,  Bntte  Co.,  Cal.,  same,  ib.,  vi,  183,  1(^3. 

Behavior  on  heating.  Rose,  Pogg.,  cxlyiii.,  497 ;  y.  Schrotter,  Ber.  Ak.  Wien,  Ixiii,  468, 
1871 ;  Baumhauer,  Vers.  Need.  Ak.  Amsterdam,  II.,  vii.,  200,  1873. 

A  UDiaxial  crystal,  Schrauf,  Tsoh.  Mln.  Mitth.,  1873,  289. 

Knop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  zanto- 
phyllite  (Jahrb.  Min.,  1871,  275  ;  Appendix  I.,  p.  19).  On  the  contrary,  the  appearanoea  ar« 
due,  not  to  inclosed  ciystals,  but  to  cavities  which,  says  Knop,  owe  tiheir  existence  to  the 
corroding  influence  of  acids  either  in  nature  or  in  the  laboratory  (Jahrb.  Min.,  1872,  785). 

DiAPHORiTE,  Zephartmchj  Ber.  Ak.  Wien,  Ixiii,  130 ;  Appendix  L,  p.  4. 

DiABPOBB,  Min.  p.  168.— Chester  Co.,  Penn.,  anaL,  Sharpies,  Am.  J.  Sd,  11.,  zirii.. 
B19,  1868. 
Urals,  near  Mramorsk,  anal.,  containing  P^Oa,  Hermann^  J.  pr.  Ch.,  cvi,  70,  1860. 
Chester,  Mass.,  containing  phosphoric  add,  Shepard,  Am.  J.  Scl.,  II.,  1.,  96,  1870. 
No.  Carolina,  occurrence  described,  Qenth,  Am.  Phil.  Soa  Philad.,  xiii,  372,  1878. 

DiMORPHiTE  (Scacchl),  Min.  p.  28.  —KenngaU  suggests  that  both  types  of  this  speo&as  ara 
to  be  referred  to  orpiment  (auripigment),  Jahrb.  3iQn.,  1870,  637. 

DioPSTDE,  Min.  p.  214. — From  the  chrysolite  bombs  of  the  Eifel,  BammdBberg,  Pogg-i 
cxll.,  510. 
Relation  to  minerals  of  the  pyroxene  group,  Tsofiermak,  Tsch.  Min.  Mitth.,  1871,  21. 

PiOFTASB,  Mln.  p.  248. —Composition,  Bammdsbergy  ZS.  G.  Oes.,  xx.,  636, 1868. 

Dolomite,  Min.  p.  681. — Brewster,  N.  Y.,  altered  to  serpentine;   to  bradte ;  psendo* 
morph  after  chondrodite,  J,  D.  Dana,  Am.  J.  Scl.,  III.,  vlii.,  875,  1874. 
Pseudomorph  after  garnet,  Laube^  Lotos,  xxU.,  209,  1872. 
Analyses,  Juemberg,  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

DoMETKiTB,  Min.  p.  36. — Analyses,  Frenzd,  Jahrb.  Min.,  1873,  26. 
Zwickau,  Weisbach,  Jahrb.  Mln.,  18T3,  64. 

634  B.  Dolerophanite,  ScacM,  Note  Mlneralogiche,  p.  22,  NapoU,  1873.  Extract  frcun 
Atti  Acad.  ScL  Napoli,  t.  (read  1870). 

Monoclinic.  Observed  planes,  t'-t,  t-i,  0;  -J-t,  V»,  *-*»  l-««  |-»/  1»  -3  ;  }-f;  -f-J,  -6-J,  t-i, 
14;  -J-L  0=113*  52'.  a  (vert)  :  b  :  c  =  0-9962:  1  :  0-6753.  »-tAl=70'3',  MaI  = 
141**  5',  0  A 1  =  110"  9'.  Crystals  small,  rarely  having  a  diameter  of  more  than  two  miUi« 
metres.     Well  polished.     Opaque.     Color  brown.     Powder  brownish-yellow. 

Composition  CusS.    Analyses : 

'  Cu  S  insoluble        loss 

1.  62  27  86  07  1-22  044  =  100. 

2.  65-20  88-49  131  =100. 

A  little  duS  accompanying  the  dolerophanite  is  probably  the  occasion  of  the  excess  of  S. 

Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution ;  they 
preserve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.  Dissolves 
easily  in  nitric  acid.  B.B.,  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  tem- 
perature of  260*".     With  the  fluxes  gives  reaction  for  copper. 

Found  by  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption 
of  October,  1868.     The  name  is  derived  9o\tp6s,  fallacious,  <p<utwy  to  appear. 

See  also  Hydrocyanite. 

469  A.  ]>udleyite,  Genth,  Am.  Phil.  Soc.  Phihid. ,  xiii. ,  p.  404, 1873. 
Has  the  form  of  margarite,  from  the  alteration  of  which  it  has  been  made.     Color  tcft 
bronze,  or  brownish-yellow ;  lustre,  pearly. 
Analyds  (1.  c.) 


Si          £l 

9e 

te 

% 

t.1 

»• 

1^ 

ign 

12  42       2S'42 
2 

4-99 

1-72 

16-87 

019 

1-52 

0-56 

18-43=100*12 

Oxygen  ibHo  ft  .  H;  Si:  S=8  :  12  :  14:  10 newly,  or  2(8  ft,  2gi)  +  4(H,  8a)  +  10  ft. 

Gzfoliatea  Blightl;  on  heatjug.  and  fuses  with  diffiotilty  to  a  hiowiiiah-yellow  bleb)^ 
nMB.  BasU;  deoompoied  b;  hydrochloric  acid  with  ■epAratlon  of  silica  in  aoalea.  Foonj 
•t  tbe  CoUAkeiiee  Muie,  Clay  Co. ,  N.  Carolina,  and  in  lai;^T  qnastity  with  matsarita  at  Dud- 
leyrills,  Alabama. 

—St.  Benigna,  Bohemia,  anaL,  Bmekj/,  B«r.  Ak.  Wien,  In.,  6, 

Dctthbkotsite,  Min.  p.  92.— Switzerland,  anal.,  Chem.  News,  zzx.,  103,  1871. 

DuRAMQiTE.  Bmsh,  Am.  J.  ScL,  H,  xlTiiL,  179.  Appendix  I.,  p.  4 — Note  on  composition, 
Samgott,  Jahrb.  Min.,  1870,  788.   Cryrt.  deaoriptioD,  Dm  CMuam,  Aim.Oh.  Phj»,  It.,  lff7B. 
DrscRABiTE,  Hin.  p.  3d.— Appendix  I.,  p.  0. 

GusoLiTB,  Min    p,  117, — Chili,  seveTal  anidyi 
Domeyko,  3d  Append. ,  Min.  Chili,  1871. 

El^»)litb,  Hin,  p,  327,  ^Investigated  mioioBoopically,  ZirkA,  Jahrb.  Un.,  1870,  810. 

BUBRITHlUTa,  Min.  90.- See  BouUmgniU. 

EUBiiALD,  Min.  243.— See  B«ri/L 

— ChiietophBao,  neaiFrendenstadt,  auaL,  Peteragn,  Jahrb.  Min., 

ENARaiTB,  Min.  p.  107.— Morning  Star  Uine,  CaL,  anaL,  Hoot,  Am.  J.  Sen.,  II.,  xlTL,d01, 
16e& 

Pern.  anal..  Achiardi,  Lettera  a  Carlo  Begnoli  sopra  alconl  Min.  del  Pern,  p.  19,  IMm, 
1870.     See  also  Domeyko,  2d  App.  Min.  Cbili,  p.  20,  1867. 

OccoTFence  in  aoutharn  Dtah  described,  Silliman,  Am.  J.  Sd.,  Ill,  tl,  126,  1873. 

Famatina  Mts.,  Argentiiie  Republic,  analyses  and  desoripUoo  of  occurence,  SUItner,  Tech. 
Min.  Mittb.,  1873,  241,249-  Catamaroa,  anaL,  Domeyko,  8d  App.,  Min.  ChilL  Bee  FamatiniU, 
LuioniU. 

EnaTATITE,  Hin.  p,  208. — In  meteoric  iron  of  Breitenbach,  cryst.  form  described.  «.  Lang, 
Ber.  Ak.  Wien.  lii..  848. 1889  (Pogg.,  cxxxix.,  315, 18T0):  analyiiBbyifaiiMjm«,  Pioo.  Boy. 
Soc.,  XTil,  870,   I860  (Phil,  Tians.,  clii. ,  800,  1871). 

In  Shalka  meteorite,  anaL,  Matkkyne,  Phil.  Tiana.  dxL,  300,  1871 ;  in  Busti  (Inda)  mete- 
orite, same,  Proc  Roy,  Soc.  irii,  IGl,  1869-70. 

From  some  basalts  of  Bohemia,  anaL,  Far*ky,  Ber.  Bohm.  Chem.  Oes,,  L,  27,  1873 
(Zpravy,  etc). 

In  meteorites,  Hammtlnberg.  Fogg.,  oiL,  815;  J.  L.  -StaflA,  Am.  J,  Sd.,  III.,  t„  108, 1878. 

Brewster,  N.  Y.,  analysis,  Bieidenbaofb,  Am.  J.  BoL,  HI.,  vL,  211,  1878;  altered  bo  ser- 
pentine, J.  D.  Dnna,  ibid,,  Tiii.,  876,  1874. 

See  iJso  BroraUa. 

334  A.  TiotOTlta,  MrunUr,  Ber.  Ak.  Wien,  Ixl ,  p,  SO,  1870. 

Occurs  in  needle-like  crystals  in  cavities  in  the  meteoric  iron  from  OordiUera,  Deesa,  ChllL 
Crystals  0'3  mm.  in  length  end  0  07  in  width,  appearing  under  tbe  mlcroecope  as  nx-sided 
prisms  with  four-sided  pyramids  ;  they  ore  grouped  together  in  a  rosette.  ExainiQed  distal- 
lographioally  by  Dee  Cloiieaux,  as  follows  : 

i,M-i(ffm)  =  134°8-20';  i-i  A  M  (gh')-SO'  40;  (p'in)=4B°;  Ja  »-i  (mft')=187*  20; /a  i 
(mm)=B3^-93''40'i  iAi-i  (Am]  =  136-  ai-13S°  40';  /aM  {{r'm)  =  134%  134°  40  ;  /A7(oTet 
i'-!)  (mm)  =  88°  40'.  In  polarized  light  ehowB  bright  colors.  Fracture  cODcboldal,  nodeaTBge 
observed.  Colorless  (showing  absenceof  iron).  B.B.  infusible,  not  attacked  by  aoids.  Mennial 
I'Oneiders  the  victorite  as  a  variety  of  enstaUte  entirely  tree  from  iron. 

EoslTE,  Bchrauf,  Ber.  Ak.  Wien. — Appendix  I.,  p.  S. 

BPIBOUI.ANOBBITB;,  Webtlcy,  Z8,  Q.  Ges.,  1860,  747.— Appendix L,  p.  8. 

,  Hin.  p,  281, — Ciyst.  memoir,  homomorphous  with   azuiite,  Sehraaf,  Bei  Aik 
"=9,  1871, 

11.  description  (new  forms),  E.  Beeker,  Ka^cb.  Min.  BDa8L,7.,  S66. 
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Composition  diBcussed,  Eentigott,  Jahrb.  Hin.,  1871,  449. 

XTntersulzbach,  cryst.  description,  Brezma,  Tsoh.  Min.  Mitth.,  1871,  49;  G.  KlHUy  JahrlK 
Min.,  1872,  113,  182;  optical  properties  determined  with  g^eat  preeision,  .fiTZmn,  ibid. ,  1874, 
1 ;  analyses,  Bammeinberg,  ZS.  G.  Ges.,  xziv.,  69 ;  zxiv.,  649  ;  Ludtoig,  ibid.,  xzIy.,  465  (Tsch. 
Min.  Mitth.,  1872,  187);  v.  Drnnehe,  Jahrb.  Min.,  1872,  120;  t>.  KoUai,  Ber.  Ak.  Wien,  Ixvl, 
200,  1872  :  see  also  Jahrb.  Min.,  1873,  422. 

The  analyses  of  Lndwig^  (1.  c.)  show  the  presence  of  about  2  p.  a  of  water  as  an  essentia] 
constituent  of  epidote.  In  this  Bommelsbexg  finally  coincides  (1.  a).  Aooording^  to  the  formex 
the  composition  is  expressed  by  the  formula  Sis  Ala  Ga*  H«  Ose  (earlier  obtained  by  Tsdiermaki 
and  Kenngott) ;  this  gives  the  ozgyen  ratio  for  fi[,  It,  fi,  81=1 :  4  :  9 :  12. 

Efigenite.— Appendix  L,  p.  5. 

Efifhanitb,  Igelstrom,  (Efv.  Ak.  Stookh.,  1868,  29.— Appendix  I.,  6. 

Epistilbite,  Min.  p.  443.— Glatz,  Silesia,  cryst.  Bammdaberg,  ZS.  G.  G^,  xxi.,  90; 
Web8kj/,  ibid.,  xxi.,  100,  1869. 

Ltinddsdonsfjall,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineral), 
JgeUtr&m,  Jahrb.  Min.,  1871,  361. 

Erbbtitb,  Min.  p.  861. — ^Pargas,  analyses,  v.  Bath  concludes  that  this  mineral  should  b« 
plsced  in  the  scapolite  group,  Pogg.,  cxUv.,384;  Wiik,  (Efv.  Finsk.  Vet.  Soc.,  xiii.,  79, 
1870-71.     See  also  Wiik,  CEfv.  Finsk.  Vet.  Soc.,  xiv.,  26, 1871-72. 

Ebtthbitb,  Min.  p.  658. — ^Wittichen,  Baden,  anaL,  Petersen,  T^ogg-i  oxxxiy.,  86. 

148  A.  Brythroslderite,  Seaeehi,  Bend.  B.  Ace.  Sci,  NapoU,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505).  Orthorhombic,  with  two  zones  affording  angles  llO*'  and  92\  Color  red. 
Very  soluble.  Composition  expressed  by  the  formula  2KaCl+Fe4  CU  +  21^.  Found  at  Vesu- 
vius imbedded  in  the  lava  of  April,  1 872,  and  undoubtedly  formed  by  sublimation  at  that  time. 

Belated  to  Eremersite. 

Esmarkite,  Des  Cloizeaux  has  shown  that  there  are  two  minerals,  from  the  same  locality, 
which  have  borne  this  name.  One  is  a  true  praseolite  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  crystalline  form,  and  in  composition,  approaches  very  near  to  anorthite,  Aim.  Ch. 
Phys.,  IV.,  xix.,  176,  1870. 

688  A.  Ettringite,  Lehmann^  Jahrb.  Min.,  1874,  273. 

Hexagonal,  a  (vert.)=0-9434.  Occurring  planes  0,  /,  1,  i  /A  1=137*  27',  1  Ai=l62''  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than  3  mm.  in  length,  thickness  f^  to 
4  mm.  Cleavage  prismatic  perfect.  H.=rabout2.  G.= 1*7604.  In  appearance  very  similar 
to  chalcomorphite. 

Analysis,  Lehmann,  1.  a  (on  0*3623  gr.). 

%1  Ca  §  ]^  loss  (probably  3) 

7-76  27-27  16-64  45*82  251  =        100-00 

Lehmann  gives  the  formula  %1,  3S  +  6  (Ca  1^+26  aq. 

Occurs  in  cavities  in  the  limestone-indosures  in  lava  of  the  Bellenberg  at  Ettringen  and 
Mayen,  in  the  district  of  Laach. 

EucLASE,  Min.  p.  870. — Isomorphous  with  datolite  and  gadolinite,  Bammelsbeig,  ZS.  G. 
Ges.,  xxi.,  807,  1869. 

The  isomorphism  of  datolite  and  euclase  was  proved  by  J.  D.  Dana  in  1854  (Am.  J.  Sd., 
II.,  xvii.,  215):  moreover  the  similarity  in  chemical  composition  (exhibited  by  Bammels- 
berg)  was  brought  out  in  Dana's  Mineralogy,  1868.  pp.  362,  363  (Am.  J.  Sci.,  11. ,  xlix.,  400, 
1870).  The  statement  in  Groth,  Tabellar.  Uebersicht  der  Min.,  1874,  91,  is  consequently  to 
be  corrected- 

EuDiALYTB,  Min.  p.  248.— (=eucolite),  ciyst  Nard^nskidld,  (Biv.  Ak.  Stockholm,  1870, 
xxvii ,  559. 

EiTLTTiTE,  Min.  p.  391. — Description,  with  correction  of  chemical  formula,  v.  Bath,  Pogg.. 
cxxxvL,  416. 

From  Johanngeorgenstadt  {not  from  Braunsdorf,  Saxony,  Min.  p.  392),  anal.,  F 
Jahrb.  Min.,  1873.791. 
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Des  Cloizeanx  has  recently  investigated  the  optical  properties  of  the  trioUnio  f  eldspan 
(G.  IL,  Izxx.,  Feb.  8,  1875).  The  principal  results  obtaixued  by  him  are  contained  in  tiia 
following  table,  in  which  Bx  stands  for  btaeetrix: 


Acute  bisectrix 

Angle  made  by  the  +  Bx.  with  a 
normal  to  t-i  {g) 

Same,  with  a  normal  to  0  (p) 

Angle  made  by  the  line  in  which 
the  plane  of  the  optic-axes  cuts 
f-i,  with  edge  %-i  /  0{ff'/p) 

Same,  with  edge  i'i/I(g'/fn) 

Ordinary  dispersion 

Dispereion  parallel  or  perpendic- 
ular to  plane  of  polarization 


Apparent  optic-axial  angle  (in  air) 
•^—  for  red  rays 
for  blue  rays 


Albits. 
always  + 


15* 

78' 85' 


20" 
96"*  28'  (front) 
p<«(  +  Bx.) 

Inclined  ; 

probably  also 

slight  hori- 

eontoL 

80*39' 

81"  59' 

(Boo  toum4) 


Oligoclasb. 

generally  — 
sometimes + 

18"  10' 
68" 
Line  parallel 
to  the  edge 
0/i-l. 


<t 


t( 


p<V{  4-  Bx.) 
OroMed;  also 
8%ht  in- 
dined. 


89"  85' 

88"  81' 

(Sunstone. 

Tvedestrand) 


Labbado&itb 
always  + 


80"  40' 
56" 


27"-28" 

37"  23'-86"  25' 

0>i>(  +  Bx.) 

Crowed;  also 

slight  tn- 

dined. 


88"  15' 

87"  48' 

(Labrador) 


AKOBTHm 

always  — 
Position  of 
theBx. 
has  no 
simple  reli^ 
tion  to  tiie 
planes  ob- 
served on 
the  czystals. 
p<«(-Bx.) 
Indined, 


84"  68' 

85"  59' 

(Somma) 


The  axial  divergence  is  quite  constant  for  albite,  labradorite  and  anorthite,  but  varies  for 
oligoclase  even  in  different  sections  taken  from  the  same  specimen.  Des  Qoizeaux  concludes 
from  his  observations  that  labradorite  and  oligoclase  have  an  equal  right  with  albite  and 
ftnorthite  to  be  considered  independent  species,  contraiy  to  the  views  presented  by  Tscher- 
mak.  Andesite  he  concludes  to  be  altered  oligoclase,  while  tschermakite  (q.  v.)  is  identical 
with  albite. 

Fbrousonitb,  Min.  p.  524. — Composition  discussed,  Hermann^  J.  pr.  Oh.,  evil,  129, 1869. 
Tyrite,  Irragite,  anaL,  Bammelabergy  Fogg.,  cL,  203,  1873. 

Ferritb.  a  name  proposed  by  Vogdsang  (ZS.  G.  Oes.,  xxiv.,  p.  529, 1872)  for  the  amor- 
phous oxide  of  iron  (hydrous),  which  in  red  or  yeUow  particles  plays  an  important  part  in 
many  rocks,  and  whose  composition  is  as  yet  undetermined. 

Ferroilmbnitb  (columbite),  Hermann,  J.  pr.  Oh.,  IL,  il,  118. 
Ferrotungsten.    See  Tahhitb. 

Fibrofbbritb,  Min.  p.  656. — Ataoama,  anaL,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 

1874. 

Fibrolitb,  Min.  p.  373. — Delaware  Co.,  Penn.,  analyses,  associated  with  oonmdumj 
Genth,  Am.  PhiL  Soo.  Philad.,  xiii,  380,  1873. 

FiCHTELiTE,  Min.  p.  735.— Found  in  peat  near  Sobeslau,  Krejd,  Ber.  Bohm.  Gtes.,  1878 
344. 
Discovered  in  a  log  of  Pinos  Australia,  Alabama,  MaUety  Am.  J.  ScL,  I£L,  iv.,  419. 

FiOBiTB,  Min.  p.  199.— AnaL,  Chem.  News,  xxviii.,  272. 

Fluocbhitb,  Min.  p.  126.— Broddbo,  cryst,  NardenskiSld.  OSfv.  Ak.  Stockholm,  xxviL 
B50, 1870. 

Fluorite,  Min.  p.  123. — Coloring  matter  microscopically  investigated^  Bull.  Soa  Imp 
Mosc.,  xl.,  228. 

CJnUs,  cryst.  deBcripiion,  Kokseharotc,  Min.  RussL,  v.,  197. 
Artificial,  Scheerer^  J.  pr.  Ch.,  II.,  vii.,  63. 
Miinsterthal,  ciyst.,  Klocke.  Jahrb.  Min.,  1874,  731. 
Saxon  localities,  Frenxd^  Min.  Lex.  fiir  Sachsen,  p.  109. 
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992  A.  FoTMita,  e.  BatA,  Fogg.,  dii..  p.  31,  IfflA.  OooUte,  .iaUontf,  Un.  Tomu 
IL,  p.  236 ;  BoU.  Oom.  Cteol.  d'llalia,  1ST4,  306. 

Oitborhoinbio.  In  cry pt&lline  cnuts  on  tonnnaliiui,  or  Ifaung  eantiefl.  OrjittaiM  tcij 
minate,  piismatic  in  habit,  witJi  pUnea  i-i.  i-l,  O  and  1.  Aoglea  obUuued  (spproiiniiM) 
Oa  1  =  13S°,  i-t  Al  =  1S1°.  FoiTD  resembliiig  Btitbito,  with  which  it  bbbiiu  to  bo  uomor- 
phons.     CleSiTage  parallel  to  i-i,  distinct;  liutie  on  tbiia  face,  peadf.     Q.  =2'40S.     Color 

Analysis  1.  v.  Bath,  1.  a.  2.  B«obL  Uin.  Tom.,  IL,  236.  8.  FoUd  and  Capaod,  BoU. 
Com.  Q«dI.  ICal.,  1874,  811. 

sk           Xl  Mn.  Ca  itg  tl^  Sm,  ■be  6. 

I.     }     4B-90  27-40       0.47  040  1-38  0.77       16.07  =  100.46 

».           4460  36-00  1-03  B-60  0-03  2  33  0-73  0-71  818=  100-08 

L         44-00  38-00  103  0'50  0-20  333  0-72.  0-71  6.00  =  100-08 

For  bis  analysia  r.  Bath  deduces  the  fonnnla  Sir^,  3Ca  8Xl  24Si  243.  Oijgen  ratio  fca 
ft:a:&;a  =  l:6:ia:6  (stilbite  =  1:3:12:0), 

B.  B.  Expands  and  melts.  With  difficulty  decomposed  bj  HCl,  eren  after  ignition.  The 
water  goes  cR  in  part  at  lOO'-llU"  C,  after  oondnned  heating  at  200*  the  mineral  lose* 
&-&i  p.  c.  and  to  drive  off  the  whole  amonnt  present  (15-06  p.  c.  kod  15.09  in  two  trials)  s 
strong  red  beat  was  required. 

Found  at  ijan  Piero  in  Campo,  Island  of  Elba,  in  carttiea  io  the  gfranite,  with  tonrmaline, 
lepidolite,  quartz,  feldspar.  It  oucutb,  as  a  secondary  prodnot,  bIouk  wiUi  heolandtte  and 
stilbite,  covering  these  minerals. 

A  mineral  from  Che  same  locality,  with  the  foresite  of  v.  Bath,  asnooiated  in  the  same  wa;, 
and  similar  in  physical  properties  (anal.  2),  waa  referred  provuuonaUy  by  Acbiardi  (L  c)  to 
cookeite  (cnocbeite),  although  with  a  question  as  to  the  propriety  <^  so  doing.  It  is  like 
cookeite  (liruait,  Dana's  Min.,  1608,  p.  4HQ)  in  manner  of  oocnrrence,  but,  as  mentioned  by 
Acbiardi,  baa  a  very  different  chemioLl  compodtdon.  (Could  a  coofoundiiiK  of  the  relstiva 
amounta  of  ^i  and  'A\  have  suggested  the  identity  of  the  Elba  miaeral  with  cookeite,  vii. : 
Si  ^Q,  m  4-5  (cookeite),  Si  45,  HI  30  (foresite).  PollS  and  Capacoi  first  suggested  that  the 
species  was  new  in  an  article  entitled  '  Un  Viaggio  nell'  Ardpelago  Toscano,'  published  in  a 
Florence  newspaper  (1674). 

Franblinitb,  Hill  p-  IS2. — Found  at  CentervUle.  near  Pat«noD,  N.  J.,  Am.  J.  Sci..  n.. 
xlviii.,  136.  1869.     [This  obaervatioD  was  rrroneous.  Brush.] 

Psundomorph  after  caldte,  Leedt,  Am.  Chemist,  iv.,  4,  Oeb,  1878. 

FBEiasLSOEiiiTE.     See  Dufhobite. 

30  A.  Frenzelite^—SelenwismuCbglauE,  CattOo,  Natnraleia  II.,  174,  1873,  Jahrb.  Hia., 
1874,  22-) ;   Fremd.  Jahrb.  Min. ,  1874,  p.  67B.     Frenielite,  Dana. 

Massive,  structure  flnegrannlar.  foliated  to  Qbrons.  Orthotbombic  f  In  minate,  needls- 
like  crystolK.  inc^lar.  strongly  striated  vertically.  Crystals  sometimes  single  imbedded  in 
galapektite.  sometimes  grown  together,  forming  semi-compact  masses.  Cleavage  distinct 
parallel  to  i-i. 

H.=3(CastiUo),  2  5-3  (Frcnzel).  G.=^5!5  (CastiUo),  6-25  (Freniel).  Color  blnish-giay. 
Streak,  gray,  giayisli  black  shining.     Lustre  metallic     Soft,  malleable. 

Analysis,  Freniel  L  o. 

8e  Bi  S 

24-13  67-38  6  00  =  8811 

This  oorrespoDds  to  the  formula  Bi,  Sei,  where  some  of  the  3e  is  replaced  by  S,  or  mors 
strictly  2Bi,  64e,  +  Bi,Si.  A  partial  examination  on  a  very  small  quantity  gave  Hammslsbe^ 
Bi=»6-4.  Se=:ia'7.  He  suggests  the  presence  of  Zn,  which  is  not  conBrmed  by  Fraoisl 
B.  B.  fuses  on  charcoal  with  a  blue  flame,  giving  a  strong  odor  of  selenium.  With  iodid  of 
potsBsiam  gives  a  One  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  thai 
It  is  already  present.     Decomposed  by  aqua  r^^a  on  slow  heating. 

Found  at  Guanajuato,  Mexico. 

Freniel  has  given  the  first  complete  description  of  thia  speciea,  in  faot  he  speaka  ol  haviif 
been  uwnre  of  its-  eiisleoco  for  some  years,  so  that  it  may  well  receive  his  name. 

QADOi.raiTE.  Min.  p.  ^Z.—Baiamdtberg,  Z3.  6.  Gee.,  xil.,  807, 1867,     See  Bnelaso. 
Crystalline  form  (^^monoclinic),  optical  properties  and  chem.  composition,  Des  Cloiiesnx. 
Ann.  Ch.  Pbya,  IV..  iviii..  305,  ISefl. 
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0ABHITB,  Min.  p.  149. — ^Fzanklm,  N.  J.,  deBoriptioii  and  aoaljaifi,  (Adam)  Q,  J,  Bnuh^ 
Am.  J.  Sd.,  in.,L,  28. 

Oalsnitr,  MixL  p.  40.— Tiefen  glacier,  anal.,  v.  FeOtnberg^  Jahrb.  Mm.,  1860,  878. 
Province  of  Lucca,  ItiUv,  cryst.,  AcIUardi^  Boll.  Com.  GeoL  Ital.,  it,  160,  1871. 
Localities  in  Saxony,  Fremd^  Min.  Lex.  Sachaen,  Jahrb.  Min.,  1874,  42^. 
Positive  and  negative  varieties,  thermo-electrically,  Stefan,  Ber.  Ak.  Wien,  11.,  260,  1866 ; 
Sehraufajid  Dana,  ibid.,  Ixix.,  155,  1874. 
Ciyst.  monograph,  JSadebeck,  ZS.  G.  Ges.,  xxvi,  617,  1874. 

Gabnbt,  Min.  p.  265. — Spessartite,  czystallized,  Aschaff enboxg ;  massive,  Pfitsch,  Tyrol, 
analyses,  v.  Kobell,  Ber.  Ak.  Miinchen,  1868,  292;  almandite,  Ko.  Garolizia,  anal,  tame^ 
ibid.,  p.  295,  1868. 

Cantoira,  valley  of  Lanzo,  StrHver,  Atti  Accad.  ScL  Torino,  ill.,  129, 1867-8. 

From  lava  of  the  Herchenbeiff,  Bnrgbrohl,  Wolff,  Jahrb.  Min.,  1868,  605. 

Granatfibs,  Zermatt,  anaL, «.  F'dlenJberg,  Jahrb.  Min.,  1868,  745. 

Jordansmiihl,  Silesia,  colorless  variety,  czyst  (S|-i),  anal,  WebBky,  ZS.  G.  Ges.,  ad.,  758, 
1869. 

Fmgaid,  white  variety,  resembling  quartz,  anal,  Kordenskiold,  (Efv.  Ak.  Stockholm, 
xxvU.,  565,  1870. 

Elba,  cryst.,  anal.,  v.  Bath,  ZS.  G.  Ges.,  xxiL,  688,  660,  1870. 

Mexico,  anal.,  Damaur,  Ann.  Gh.  Phys.,  lY.,  xxiii.,  159, 1871. 

Tuscany,  occurrence  described,  analyses,  Aehiardi,  Boll.  Com.  QedL  Ital.,  1871, 168. 

Altered  to  chlorite,  Niedsswiedtki,  Tsch.  Min.  Mitth.,  1872,  162. 

Grossular,  Monzoni,  anal.,  Lemberg,  ZS.  G.  Ges.,  xxir.,  249, 1872. 

From  eklogyte,  Eppem-euth,  etc.,  a.  Oerichten,  Jahrb.  Min.,  1874,  434 

Cryst.,  enumeration  of  all  occurring  planes  with  the  localilaes,  Bauer,  ZS.  G.  Ges.,  xxvL, 
119,  1874. 

416  A.  Gtamierite,  Gamier,  Bull.  Soc.  G.,  II.,  zxiv.,  p.  448  (1867),  A  Lioerndge^  J. 
Chem.  Soc.,  n.,  xii,  613,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures  in  the  original 
material.     H.=2-5.     G.=2-27. 

Color  bright  apple- green.  Streak  pale  green.  Touch  not  unotuoua  Adheres  to  the 
tongue. 

Analysis  (1.  o.)  Liversidge. 

Bi  £lPe  ^i  iHg  Oa  fi 

i  47-24  1-67  2401  21-66  tr  6-27        =        9985 

Liversidge  suggests  the  formula  (li[g]$fi)io  Si8  4-8£[. 

In  the  closed  tube  gives  off  water,  becoming  gray ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  Water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
conchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia  ;  asso- 
ciated witli  chromic  iron  and  steatite. 

Liversidge  calls  attention  to  the  relation  of  this  species  to  alipite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (».eL,  naumeaite).  A  private  contribution  from  Mr.  W.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  should  properly  receive  the  name  gamierite,  especially  as  it  was  found  at  Mont  d'Or, 
before  the  town  of  Noumea  existed.  In  the  Bull.  Soa  G. ,  II. ,  xxiv. ,  448  (1867),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (=gynmite) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silicate  of  nickel  {i,  e.,  the  so-called  gamierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  by  Leibius  (Sydney  Herald,  Sept.  23, 1874)  is  correct  (Si 
48-90,  Mg  10-93,  Ni  6-46,  §  0*83,  3Pe  +  Xl=1513,  fl=17-75),  it  would  imply  an  entire  want  of 
constancy  of  composition. 

Gehlbhitb,  Min.  p.  870. — Orawitza,  anal.,  Janawky,  Ber.  Chem.  Gefi.,  Berlin,  1878, 
1455  ;  «.  Zepharacieh,  Ber.  Ak.  Wien,lxix.,  26, 1874. 
Monzoni,  anal.,  Lemberg,  ZS.  G.  Ges.,  xxiv.,  p.  248, 1872. 

Geterite,  Min  p.  77.— (=  lollingite),  Wolfaoh,  Baden,  anaL,  PeUrtet^  Pogg  ,  onxfii., 
391,  1869.     bee  also  Jahrb.  Min.,  1869,  815. 


Obtsbkitb.  Pralite  is  a  nane  gi\en  bj  Dr.  Endlich  to  a  variety  of  geyaerite  (opal) 
from  the  silicious  deposits  of  the  Upper  Oejser  baaiu  of  Pirehole  Hver.  As  analysis  gaTC 
liim  9i  =  95-84,  M  tr,  ^e  2-69.  Mg,  Ca,  Si,  Li,  tr.,  ign  1'50=100'03.  The  specimen  had  > 
milk-white  color,  crypto -ciTBtalline  atrnctnre,  seini-vitreoiui  aspect.  6.  =  3'49.  Anothei 
kind woBgreeiiish-brown togreeniah-whitoiuoalor ;  amorpbooBi  loptre TitieonA.  Q.^2'0616 
It  oontained  63  p.  c.  water.  (Hajden'a  U.  8.  QeoL  Bnrrej,  6Ui  Ann.  Bep.)  Am.  J.  So. 
TIL,  ¥i,  66. 


420  A.  QiLBERTTTB,  Min,  p,  '^8. — Freniel  has  investigated  the  hitherto  doubtfnl  gil- 
bertite,  and  concludes  that  it  is  reallj  a  good  species  belonging  to  mioa  group.  It  occdts  at 
the  Tarions  tin  miuea  of  the  Erzgebiigo  (Saxony  and  Bohemia),  Zinawald,  EhrenCrieden*- 
dorf,  etc. 

Fieniel  mentions  two  varieties ;  The  first  (a)  is  of  a  greenish  to  yellowish-white  color  ;  traus- 
Inoent.  B.  =  1.  Q.  =  S-GS-d'TS.  It  oocdib  massire,  with  a  dense  to  crTstalline  atr^ctare, 
filling  all  Uie  cavities  between  the  casaiterite  and  woUramite.  The  second  variety  (d)  ocaun 
in  spherical  or  stellate  forma,  and  also  in  groaps  of  aiz-aided  tabolar  crjstBls.  It  is,  more- 
-- er,  found  peaudomorph  after  scheelite  (uid  apatite.     H.  =  3.     G.  =3-83.      According  t 
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aianoespar,  Pogg.  Ann.,  czlvii,,  p.  272. —Tom  Bath  has  inveatigated  this  mineral,  firat 
mentioned  bj  v.  Decheu  in  bis  Qeognost  FUbter  in  das  Siebengebirge,  p.  154,  Bonn,  18SI. 
Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Siebengebirge,  Form  a  rhombic 
prism  having  an  acute  ai^le  of  981° ;  cleavage  distinct  with  pearl;  lastre,  angle  on  prismatic 
faoe  =  134°  T'     H.  between  quartz  and  feldspar.     O.  =  3'150. 

AnalyBis  v.  Bath  (L  o.)  on  0*7  gr. 

Si  m  Pe  its  Ca 

86-7  67-9  4-4  07  0'8=  100-5. 

Part  of  the  CaO,  UgO,  and  Fe,0,  are  dne  to  imparities  (angite,  magnetite),  and  dedaoting 
these  we  obtain  the  fonnula  jflSi,  or  that  of  ojanite,  from  which  it  differs  in  prismatic 
angle  and  specific  gravity.     B.B,,  infusible. 

The  form  given  is  exactiy  that  of  andalusite  (7a/=  88"  13'  andalnsite,  =  B8"  15'  gUnte- 
■par).  and  the  specific  gravity  is  identical,  m  is  tiie  composition  also.  In  cleavage  it  seenii 
te  be  somewhat  diSereot 

Qladuerite,  Hin.  p.  637.— Belation  to  udnjte.  Schraut.     See  Azinite. 

Weateresdn,  near  Stasafort,  crjst,  new  forms,  Zephaiovich,  Ber,  Ak.  Wien,  lxix.,16,  IBT* 


ATFENDIX  n.  SB 

Gi^AUCODOT,  Min.  p.  80.— AnaL,  relation  to  azsenopTTite,  Tsehermak^  Ber.  Ak.  Wieu,  !▼.. 
447,  1867. 

Hakansbo,  ajml.,  v.  KobeU,  Ber.  Ak.  MtLnchen,  1867,  276. 

Tliermo-electrical  properties,  ciystals  shown  to  be  positiye  internally,  bat  having  an  outer 
portion  (2  mm.  thick)  which  ia  negative.  These  two  portions  also  show  considerable  variation 
'n  specific  gravity.    Q.  5 -905  and  6  Oil.    iSs^rat// and />a7ki,  Ber.  Ak.  Wien,  box.,  158, 1874 

G-i«AUCOKiTE,  Min.  p.  462.— Bossia,  analyses,  Kupifer,  Jahresb.  Ghem.,  1871,  1307. 
AnverR,  anaL,  Dewaique^  Soo.  Gkol  Belg.,  Dea,  1874,  p.  8. 

Oi^AUCOPYRiTB,  Sandberjarer,  J.  pr.  Oh.,  IL,  i,  280.    Appendix  I.,  p.  6. 

Omblinitb,  Min.  p.  436.— Andreasberg,  oryst.,  H.  Outhe  (Jahrb.  Nat.  Gee.  Hannover, 
1871,  p.  520),  Jahrb.  Min.,  1871,  752. 
"■.  ^■ 

GoiiD,  Min.  p.  8. — Scotland,  oocorrenoe  described,  LindBoy.  Trana  Edinburgh  Q.  Soa,  L. 
**  ^05    186i8. 

In  Great  Britain,  2>.  Forbes,  Phil.  Mag.,  IV.,  xxxvii.,  821,  1869. 
^^        ^Vancouver's  Is.,  and  west  Africa,  analyses,  Wibd^  Jahrb.  Min.,  1878,  244. 

iiJca  ft  i^THiTE,  Min.  p.  160. — **  Silicious  nodular  brown  hematite,"  from  the  oarboniferoiu 
ImnwiA.  jtone  beds,  near  Gookstown,  Co.  IVrone,  Ireland,  Hardman,  B.  Geol.  Soo.  Dublin,  II., 
00, 1873. 

>f  U)  crr<.^  AMMATITB,  SOO  nephrite. 

f^A.:  net  ^pjjrrj.^  -^g^  p  24.— Behavior  on  being  heated,  iftw,  Fogg.,  oxlviii,  497,  1873. 
iTojv*..     meteoric  irons,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii,  46,  1869. 
'■  —  '•/   'the  Co.,  Va.,  anal.,  Goldemith,  Amer.  Ac.  Philad.,  1874,  p.  78. 

i.  rarr:;  rt£ENOCKiTE,  Min.  p.  59.— Cryst,  Ebkscharaw  (Bull  Ac.  Imp.  Bussl.,  xr.,  819,  1871), 
b.  Min.,  1871,894. 

E       ^    >8  B.  Orochauita,  Websky,  ZS.  G.  Oes.,  xxv.,  p.  395,  1873.     See  also  Bock,  Inaug. 
•4     >    lert.,  Breslau,  1868. 

^:     i"--  Conoclinlc?    In  small,  six-sided,  tabular  crystals,  rough  and  allowing  no  measurements, 
. '-.      edges  being  rounded  off  by  irregular  planes.    Optically  biaxial,  angle  of  axes  about  20** 
iO'*.     Double  refraction  weak,  probably  positive.     Cleavage  basal  easy,  forming  thin  sofl 

.  ^ .  Analysis,  Bock  (1.  c). 


^1 


a 


Si  XI  *e  ^g     /  fi 

28-20  24-56  527  80-94/  1215  =  10112. 

Oxygen  ratio  f  or  ft  :  fi  :  §i  :  fl  =  4  :  3  :  4  :  3. 

Occurs  mixed  with  a  chromic  spinel  (magnoohromite,  4l.  v.),  also  in  cavities  crystallised, 
in  serpentine  at  Grochau,  south  of  Frankenstein,  in  Sil< 

66  B.  auadalcazazlte.  SchwefelselenqueckjfibOT^  CastUh  and  Burkhart,  Jahrb.  Min., 
1866,  411.  Guadalcazite,  ilr/flfm,  Tableea^rif^P  50.  Guadalcazarite,  Feter$en,  Tschei- 
mak'sMin.  Mitth.,  1872.  p.  69;  Burkj/^!^ ^^' ^^ 

Massive,  cryptocrystalline.  H.  -^^  'a  =715'  Lustre  greasy-metalUo.  Color  deep 
black.     Streak  bluish-black  to  blac  C  .      . 

Composition  6IIgS  +  ZnS,  with  s^'  ^j£  ^^  gulphur  replaced  by  selenium  and  the  nno  by 
cadmium.  r 

Analysis,  Petersen  (L  c.) 

Zn  Cd  ^®     nn«» 

4-23  tr  tir=  99-62 

off  mercurial  fumes,  and  a  selemnm  odor ;  on 

distinct  cadmium  reaction. 


«tuiued  blow^g  t^i^^*ll!?^^  °S.y  to  black,  of  H;,  8. 


ir^^i'^so^^ea^'  rcSL^Sn.^^  .^  unUke  cinnab...  but  ,u.t. 
different  in  physical  properties. 
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Occun  at  Gaadalcarar,  Mexioo,  with  cinnabar,  quartz  and  barite.  This  mineml  ixas  fiivt 
mentioned  by  CastiUo  and  Bnrkhart  (1  c. ),  but  no  complete  description  was  g^ven.  (Dana 
Min.  p.  100.)  According  to  Castillo  it  crystallizes  in  rhombohedrons,  also  oocnrs  fknbedded. 
Lustre  metallic.  Color  lead-gray,  granular.  H.  =  3.  G.  =6*69-7-165.  The  qiialitatiTi* 
examination  gave  Castillo  essentially  the  same  results  as  those  since  obtained  by  Petersen. 

GUAKO,  and  guano  minerals.     See  Appendix  I.,  p.  6. 

GuABiKiTE,  Min.  p.  383. — Shown  to  be  orthorhombio,  not  tetragonal  in  cryat.  form, 
p.  Lang,  Tsch.  Min.  Mitth..  1871,  p.  81.  The  same  residt  was  obtain^  earlier  by  Gniaoardv, 
see  Brezina  in  Tsch.  Min.  Mitth.,  1874,  285. 

GOkbelitb,  v.  KobeUj  Ber.  Ak.  MUnchen,  March  5th,  1870— Appendix  L,  p.  6. 

Gypsum,  Min.  p.  637.— Loss  of  water  on  heating,  BotOy  PhiL  Mag.,  IV.,  xxxix.,  279,  1870. 

Cryat.  memoir,  EeMenberg,  Min.  Not.,  x.,  80,  1871 ;  Jahrb.  Min.,  1874,  831. 

Cryst.,  ^cArtrjT  (Senckenbeig,  Ges.,  viii.,  39),  Jahrb.  Min.,  1871,  881. 

Ciyst.,  twins,  Scfirauf,  Ber.  Ak.  Wien,  hdii.,  157,  1871. 

Cryst.,  new  forms  (J-i,  |-i),  Breana,  Tsch.  Min.  Mitth.,  1873,  17. 

445  O.  Hallite,  Leeds^  Joum.  Frank.  Inst,  IH,  bdi.,  70.  J.  P.  Cooks,  Mem.  Am.  Aa 
Boston,  1874,  p.  59. 

Hexagonal  ?  Occurs  in  laige  rough  six-sided  prisms  with  easy  micaceous  deavage.  Coloi 
In  some  varieties  green,  in  others  yellow. 

G.  (yellow)  =  2  402,  (green)  =  2  398. 

Analyses  (1.  c.)  Munroe,  1.  green  yar.,  3.  yellow. 

046        14-33  =99-49 

0-61        14-78  =  99-74  (Mn  tr) 

Oxygen  ratio  f or  ifl :  1P{  :  Si :  it  =  3  :  1  :  3  :  3 — the  two  varieties  are  identical 

Exfoliates  somewhat  on  heating ;  decomposed  by  hydrochloric  add  after  ignition. 

A  foreign  mineral  is  interspersed  between  the  leaves  of  the  hallite,  in  spear-shaped,  very 
narrow  forms,  and  lying  in  parallel  Unes,  crossing  at  angles  of  60^  and  120'',  like  the  magne- 
tite in  the  Pennsbury  mica.  The  mass  of  this  interspersed  mineral  was  too  smalJ  to  affect 
the  analysis  essentially. 

Found  at  East  Nottingham,  3  miles  south  of  ^Oxford,  Chester  Co.,Penn..,  in  nests  or 
pockets  in  the  serpentine  formation.    Named  from  Mr.  John  Hall,  of  Philadelphia. 

This  name  has  been  previously  used  as  a  synonym  of  aluminite,  Dana  Min.,  p.  658. 

Halloystte,  Min.  p.  475. — Elba,  anal.,  Achiazdi,  Nuovo  Cimento,  II.,  iii,  Feb.,  1870. 

Tuffer,  anal.,  Bumpf,  Tsch.  Min.  Mitth.,  1874,  283. 

A  variety  of  halloysite  from  Maidanpek,  Serbia,  has  been  called  milanite  by  Tietze  (Jahrb. 
G.  Beichs,  1870,  588).  An  analysis  gave  &  44*96,  ^  (Fe)  35-30,  £[  39*50  =  99*66.  Tha 
amount  of  water  is  a  little  large. 

Hamabtitb,  see  Bastndsite^  Appendix  L,  p.  7,  p.  2. 

Harmotome,  Min.  p.  439. — Cryst.  memoir,  shown  to  be  monodinic,  Des  dateeausf,  Ann. 
Ch.  Pbys.,  IV.,  xiiL,  417, 1868. 

Gry St.,  Bamjnelsberg,  ZS.  S.  Ges.,  xx.,  589,  1868. 

Strontian,  Argyllshire,  of  unusual  form,  anal  {Beynolds)^  Scott ^  Q.  J.  G.  Soa,  zxvii,  374, 
1871. 

Haktite,  Min.  p.  736.— (3iyst.  (tridinic)  and  anal,  Rumpf,  Ber.  Ak.  Wien,  Ix.,  91. 

Hatchettite,  Min,  p.  731.— In  Silurian  of  Bohemia,  Boriakff,  Ber.  Ges.  Bohm.,  1873, 
Ian.  10th. 

Hauynite,  Min.  p.  833.— Marino,  near  Bome,  cryst.,  Hessenberg^  Min.  Not.,  viii,  43, 186& 
Composition,  Kmngott,  J.  pr.  Ch.,  cvi,  363,  1869. 
In  basalts,  M6M.  Jahrb.  Min.,  1873,  77. 

Relation  to  nosite  (nosean)  and  lapis  lazuli,  Vogelsang,  Vera.  Med.  Ak.  Amsterdam,  IT, 
tSL.  161,  1878. 


/ 
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603  B.  Bebronite,  v.  KobeB,  Ber.  Ak.  Mftnchen,  1872,  284. 

The  morUelyrante  of  Des  Cloizeaux  (0.  B.,  Izxiii,  806, 1247)  was  annoimoed  in  Appendix 
[.,  p.  11,  to  be  identical  with  amblygonite,  the  statement  being  fonnded  npon  the  resnlte  of 
analyses  by  Pisani  (0.  R.,  Ixziii.,  1479)  and  y.  Eobell  (Ber.  Ak.  Miinchen,  Feb.  3,  1872) ;  it  is 
moreover  confirmed  by  a  subsequent  analysis  by  Rammelsberg  (Ber.  Ghem.  Ges.  Berlin,  1872). 
Des  Cloizeaux,  however,  has  investigated  the  matter  further  (  G.  R.,  Ixxv.,  114  ;  Ixxvi,  319, 
1873).  He  has  found  that,  while  the  original  montebrasite  is  identical  with  amblygonite,  the 
mineral  from  Hebron,  Me. ,  differs  from  the  latter  in  optical  character  (amblygonite,  Saxony 
p  >  1/ ;  hebronite,  Maine,  v  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  ISS^-ISO*"  and  89°.  They  differ 
somewhat  moreover  in  chemical  composition  (see  below).  Des  Cloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebras,  and  upon  this  ground  he  proposes 
to  transfer  the  name  montebrasite  to  this.  V.  Kobell  (L  o.),  on  the  other  hand,  considers 
such  a  course  as  likely  to  lead  to  great  confusion,  and  proposes,  wisely  as  it  seems,  to  let  the 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  species, 
hebraniU.    In  this  proposal  he  is  supported  by  Bammelsbeig,  ZS.  G.  Gtes.,  xxv.,  59,  1873. 

Analyses  of  hebronite;  1.  G.  =  301 ;  2.  G.  =  8-029,  Pisani,  0.  R.,  Ixrv.,  79,  1872 ;  8. 
von  Kobell  (L  c),  G.  =  3*06 ;  4.  amblygonite,  Rammelsbeig,  Ber.  Chem.  Ges.  Berlin,  1872,  78. 

F              ?             *1  Li  S^a           n 

I.Hebron,             5-29  46-65  8600  975  4*20=  10182  Pisam. 

2.  Montebras,        380  4715  86*90  984  4*76  =  102  44  Pisani. 

8.  Auburn,  Me.,    SSO  4900  8700  7-37  106        4  60  =  103  43  v.  Kobell. 

4.  Penig,                9*44  4800  86*26  6*68  8*29  &  0*43  =  104  10  Ramm. 

As  will  be  seen  by  comparison  with  analysis  4.  of  normal  amblygonite,  the  hebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
of  the  mineral,  even  if  it  be  a  good  species,  cannot  be  regarded  as  satisfactorily  settled,  as 
Rammelsberg  remarks* 

Helvetan,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analysis : 
Si  6707.  Al  1305,  *e  4-43,  Ca  238,  Ag  218,  t  7*37,  ]^a  1*69,  fl  1*86  =  10002.  He  calls  it 
a  feldspar  with  ihe  habit  of  a  mica,  Jahrb.  Min. ,  1868,  348. 

Hblyite,  Min.  p.  264 — Gryst.  and  description,  Kokseharato^  Min.  RussL,  v.,  820. 

Hematite,  Min.  p.  140. — In  the  Pennsbuiy  mica  (=  magnetite,  q.  v.),  Boae,  ^ogg.^ 
exxxviii.,  190. 

Keswick,  Cumberland,  Elba,  oryst.  description,  EeneTiberg^  Min.  Not.,  viii.,  33,  41 ;  iz., 
52,  1870. 

Traversella,  cryst.  memoir,  Struver,  Atti  Accad.  Sd.  Torino,  vii.,  877,  1872. 

Peculiar  striation,  due  to  twining,  Bauer ^  ZS.  G.  Ges.,  zxvi.,  186,  1874. 

Hemyite,  Endlich,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

Tetragonal  (?).  in  octahedrons,  also  massive.  Cleavage  lateral  perfect,  basal  less  so. 
H.  —  2-2*5.  Color  brass-yellow.  Lustre  bright.  Composition  (no  analysis  published) 
3PbTe  +  FeTe.     Locality,  Red  Cloud  mine,  Colorado. 

Dr.  Genth  asserts  that  Henryite  *^  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ture of  pyrite."    See  Schirmerite. 

HsseiTE,  Min.  p.  50. — California,  anal.,  Qenthy  Am.  J.  Sd.,  II.,  zlv.,  811. 
Colorado,  SiUtman,  Am.  J.  Set,  IIL,  viii,  27,  1874;  anal,  Qeat/i,  Am.  Phil.  Soc.  Philad., 
xiv. ,  226,  1874. 

Herctnite,  Min.  p.  148. — Analysis  of  a  magnesia -iron  spinel,  WoUs^knu  J.  Sci,  EL, 
xlviii.,  350,  1868. 

Herbchelite,  Min.  p.  437. — Victoria,  anaL  and  description  of  crystals,  Ulrich,  Contnb 
Bfin.  Victoria,  p.  26,  1870.     See  Seebachite. 

218.  Heterogenite,  Frenzd^  Joum.  filr  prakt.  Ch.,  II.,  v.,  p.  404,  1872. 
Amorphous,  massive  in  globular,  renif orm  masses,  with  little  lustre.     H.  3.    G.  8  44 
Oolor  Uack,  blackish  to  rediSsh-brown ;  streak  dark-brown. 
AnalysiB  (after  deduction  of  foreign  constituents,  Cu,  Bi,  eta). 

Co  O  A 

}  72  5*98  81*88  s  90« 


2^  AFrBrTDIX  II. 

Gcmpositdon  Co  2^0-;- 6t^,  it  being  a  prodnct  of  tlie  deoompofiition  of  snudtite  (Bpeis- 
kobalt). 

Pyr.  In  matraas  gives  water.  B.  B.  fuses  with  difficulty  on  the  edges,  coloring  the  flame 
green  ;  after  ignition  it  is  weak  magnetic.  Gives  a  cobalt  reaction  with  the  fluxes.  Soluble 
in  dilute  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue. 

Occurs  sparsely  with  calcite  and  pharmacolite  in  cobalt  and  nickel  veins  at  Schneebezg. 

Heulakdite,  Min.  p.  444. — Composition  discussed,  Hamrruisberg,  ZS.  G.  Ges.,  zzi.,  93. 
18«8. 
Lunddorrsfjiill,  Sweden,  anaJ.,  Igektrwn,  Jahrb.  MiiL,  1871,  861. 

HisiNGEKiTE,  Min.  p.  489.— Gap  Mine,  Penn.,  anal.,  71  D,  Hand^  Proo.  Ac.  Fhilad.,  1872, 
804. 

Cornwall,  analyses  (differing  somewhat  from  previous  results),  Church,  J.  Ch.  Soc.,  IT., 
vm.,  3. 

81  A.  Horbaohite,  Knop^  Jahrb.  Min.,  1873, 523.  In  crystalline  masses,  showing  an  imper- 
fect cleavage  direction  with  a  brighter  metallic  lustre  than  on  the  ordinary  fracture  surfaces. 
H.  4*5.  G.  4*43.  Color  resemblmg  pyrrhotite  but  darker,  pinchbeck-brown  to  steel-gray. 
8treak  black. 

Analysis  on  pure  material  (as  proved  by  the  microscope),  1.  Wagner  (L  c),  2.  Bammelsbeig 
(G.=4-7),  Pogg.,  cxxi,  p.  361. 

S  Fe  Ni 

1.  J  46-87  41-96  11-98        =        99-81 

2.  40-03  55-96  3*86        =        99*85 

Analysis  1.  gives  FesKisSift  or  4FeS)  +  )^iSs.  It  is  claimed  by  Knop  to  be  the  first  dis- 
covery of  a  sesquisulphid  in  nature,  though  the  analysis  by  Runmelsberg  diows  that  there  ii 
a  very  considerable  variation  in  composition. 

Decomposed  rather  easily  under  the  Influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopyrite  in  irregular  masses  in  the  serpen  tinieed  gneiss  at  Horbach 
in  the  Black  Forest. 

Hornblende.    See  Amfhibolb. 

HoRTONOLiTE,  Brus/i,  Am.  J.  ScL,  II.,  xlviii,  17.     Appendix  I.,  p.  7. 

HowLiTE,  Min.  p.  598.— From  Nova  Scotia,  Bmo^  PhiL  Mag.,  IV.,  zzxvlL,  270,  1869; 
amdx.,  278,  lb70. 

HCbneritb,  Min.  p.  603. — Relation  to  wolframite,  Des  CloizeauXj  Ann.  Gh.  Phya,  lY., 
xix.,  175, 1870  ;  Orot/i  and  Arzruni,  Pogg.,  cxlix.,  235,  1873. 

HuMiTE,  Min.  p.  363. — ^Vesuvius,  complete  cryst  memoir,  showing  the  relation  of  the 
three  types,  with  many  figures,  v.  Bath,  FogK'i  ^^>  ^^  ^-^  ^^l?  ^^'^^  i  chemical  investigatictn 
with  several  analyses,  v.  Rath^  ibid..  Erg.  Bdl  vi,  385,  1873 ;  cxlvil,  246.  See  also  chon- 
drodite. 

Hyalite,  MIil  p.  199. — Associated  with  corundum,  No.  Carolina,  Oenth.  Am.  Phil.  Soc., 
Philad.,  xiii.,  373,  1873. 
Pseudomorph  after  apatite,  aragonite  at  Waltsch,  Boricky,  Ber.  Bohm,  Gee.,  1873,-  64.  65. 

Hyalophane,  Min.  p.  346.— Composition,  KenngoU,  Jahrb.  Nat.  Ges.  Ziirich,  1869.  378. 

Hyalosiderite,  Min.  p.  256. — Sasbaoh,  Kaiserstuhlgebirge,  BoBetHmach,  Jahrb.  Min., 
1872,  49,  et  seq. 

Hydrargyllite,  Min.  p.  177.— Chester  Co.,  Penn.,  anaL,  Hermann,  J.  pr.  Ch.,  cvi.,  68, 
72,  1869. 

Hydrarqyrite.    »ee  ISordosite. 

Hydrocuprite.  Genth  has  given  the  name  hydrocupnte  to  a  new  mineral  found  at  Com- 
wall,  Lebanon  Co. ,  Penn.     He  gives  the  following  description  (priv.  contrib.) : 

Amorphous,  orange-yellow  to  orange-red ;  forms  very  thin  ooatings,  sometimes  ng-like, 
cq^u.  magnetite ;  sofL 
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€hk  heating  loses  water  and  becomes  black ;  contains  water  and  oaprons  ozi  le.  A  suffioient 
quantity  for  analysis  could  not  be  obtained,  but  ita  compobition  is  probably  ^ull.  Besides 
the  amorphous  coatings,  the  cuprite  yariety,  ehaieotrichite^  from  Cornwall,  sometimef 
a.sflnmes  an  orange -yellow  color,  so  that  on  the  same  piece  acicnlar  crystals  of  a  fine  crimson 
color  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  very  probable 
that  the  orange  crystals  are  pseudomorphs  of  hydrocuprite  after  cuprite. 

634  A.  Hydrocyanite.  Idrociano,  Scaechi,  Note  Mineralogiche,  I.,  p.  26, 1878;  eztraot 
from  Atti  Aocad.  Sci.  Napoli,  v.,  1870. 

Orthorhombic     Observed  planes,  »-l,  i-2,  7,  2-«,  l-«,  1-i,  1,  i ;  a  (vert.)  :b:  e  =  0 7968 
0-5650  :  I  or  1-7691  :  1  :  1-4104.     Fundamental  angles,  /a/=  12V  4';  t-i  Al-I  =  128*  83' 
i-i  A  1  =  114'  25' ;  .»-iAi  =  108*  2'. 

Color  pale  green,  brownish  or  yellowish,  also  sky-blue.     Translucent. 

An  analysis  (1.  a)  gave  Ou  49*47.  5  50  80,  loss  0*40  =  100  00,  which  corresponds  to  the 
formula  Cu§. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
served in  the  matrix  untouched  the  crystals  wiH  remain  two  or  three  days  without  sensible 
alteration,  but  upon  being  detached,  or  even  touched^  they  change  color  almost  immediately. 
In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and  separate 
into  minute  granules,  which  seem  to  be  crystals,  though  too  small  to  allow  of  their  form 
beiog  determined.  The  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
from  the  atmosphere,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete 
results  in  the  production  of  chalcanthite  (CuS  +  7^). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates  ;  the  angles 
of  the  brachydome*^  however,  agree  quite  closely,  1-1 A  1-i  =77'  6',  hydrocyanite ;  75*  62', 
oelestite ;  75"  35',  anglesite  ;  74*  84',  barite. 

Found  by  Scaochi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
eruption  of  October^  1868.  The  name  is  deriveid  from  the  C9»p,  water^  irtWot,  agure  biue ; 
an  unfortunate  name,  suggesting  a  hydnm»  mineral  and  one  relating  to  cyanite.  See*  also 
Dolerophanite. 

Hydro  If  ALITE.  Adam,  Tableau  Min.,  1869,  p.  69.  A  hydrous  chlorid  of  sodium,  described 
by  Mitscherlich,  Hausmaim  Min.,  p.  1459,  1847. 

Hydromaonesite,  Min.  p.  707. — Eraubat,  Steiermark,  crystL  and  anaL,  Tschermaky 
Tsch.  Min.  Mitth.,  1871,  118. 

Htdrophilitb.  Ad^m,  Tableau  Min.,  1869,  p.  69.  Chlorid  of  calcium.  Hausmana 
Mm.,  p.  1460,  1847. 

Hydrozincite,  Min.  p.  711. — Auronza,  Lombardy,  anal.,  Coua^  Atti  Aocad.  Sci.  Torino, 
vi.,  189. 1870-71. 

442  B.  Hygrophilite,  La^peyrw^  Tsch.  Min.  Mitth.,  1873,  p.  147. 

Cryptocrystalline.  Occurring  in  scales ;  double-refracting.  H.  2-2*5.  G.  2*670.  Coloz 
greem«h-gray  to  yellowish-gray,  in  consequence  of  the  presence  of  minute  pores,  properly 
transparent.  Often  contains  minute  cubes  of  pyrite.  Lustre  and  feel  greasy.  Streak 
greenish-white. 

Analysis,  Laspqyrei  (L  a^ 

Si  £l  i^e  Ca  %  &  Na  6 

f    48-42        88-06        3-26        115        1*72        567        1-36        902  =  102-67 

It  belongs  to  the  pinite  group.  Oxygen  ratio  for  It :  fi  :  Si :  fi  =  (approximately)  1:5: 
9 : 3. 

B.  B.  Fuses  rather  easily  to  a  white  enamel,  which,  with  cobalt  solution,  takes  a  blue 
color.  Very  hygroscopic.  In  water  falls  to  pieces  gradually  like  clay.  Soluble  in  hydro- 
chloric acid. 

Occurs  in  large  irregular  masses  distributed  in  a  sandstone,  or  silicious  conglomerate  io 
the  neighborhood  of  Halle  an  der  Saale. 

Hypersthkne,  Mm.  p.  209.— Cryst.  form,  t>.  Lang,  Pogg.,  cxxxix.,  319,  1870. 
Iridescence  and  dichroism,  Komnann,  Jahrb.  Min.,  1869,  368,  532  •  1871,  501. 
Mt.  Dore,  Auvergne,  cryst.,  I>es  Cloizeaux,  ZS.  G.  Ges.,  xzv.,  566 ;  o.  Bath^  ^ogK-i  <^^i 
27. 
Hee  also  AmJliiif$tegiU^  Appendix  I.,  p.  1. 


HTPOClrLosiTB,  Wfn  p.  398.~yv«Tw«I,  Jahrb.  Min.,  1878,  BIB, 

at),  Hio.  p.  18.— AiuJ;b1i  by  VimMl,  Jahrit  Kin. 

Idocrabb,  Min.  p.  376. — See  VEanvuKiTB. 

iLUEHrrE,  Min.  p.  143.— See  Hbhacoanitb. 

IiiBEUANNiTE,  SSfw,  Johrb.  HuL,  1871,  066, — Appendix  I.,  p.  7. 

ILVAITE.  Uin.  p.  396.— Elba,  crTRt,  v.  AuA,  ZS.  O.  Qe&,  zzIL,  710,  1670;  AoUardi 
Kdoto  Cimento,  II.,  iiL,  Feb.,  1B70. 
(Lievtite),  compoBition,  Jiamm^tberg,  ZS.  Q.  Om,,  nit,  887,  187a 
Naama,  ayat,  c.  Bath,  Fogg.,  Etk.,  t.,  424,  1871. 

lOLiTB,  Min.  p.  20e. — (oordierite),  BuiuibetK,  Sweden,  bjikI.,  IgehtrSm,  Jahrb.  Uin.,  1671, 
160. 
Laachei  See,  arj^,  f>.  Bat/i,  Fogg.,  olil.,  40,  1870. 

IBON,  Min.  p.  IG.— IfatiTe  iron  bu  been  found  at  Camp  Creek,  Montana,  In  nnall  angnlai 
fragments  (latest  i  inch  in  lesgtii)  idigbUT  covered  with  rast.  It  showed  on  etohiiigno 
WidmanDBtiidtean  flgforea,  bat  dereloped  a  finely  granular  strDcture.  Occojb  in  the  bed  rock 
of  the  gold  plaoen,  coveied  b^  bIz  feet  o(  gravel ;  woociated  with  native  lead,  (q.  v.),  (HenA, 
Am.  Fhil.  Boo.  Philad.,  li,  443,  1873. 

CryBtalline  stractnre  of  meteoric  iron,  Tidiermak,  Ber.  Ak.  ffien,  la,,  Not.,  1874. 

IsoCLASiTB,  Ban^erger,  3.  pr.  Ch.,  II.,  it,  125. — Appendix  I.,  p.  7. 

Ibopthb,  Min.  p.  393. — A  miztnre,  oontaining  more  or  leM  opal,  Mtuke^fM  »bA  Wi^A,i- 

Ch.  Soo.,  U.,  I.,  1049,  1873. 

iTAOOLnMiTE,  Min.  p.  195.— Oh.  News.  xxiL,  111,  266,  1870. 

Itiotttb,  Band,  Froo.  Acad.  Fhilad.,  1868,  142.— Appendix  I,  p.  1. 

Jacobute,  Damow,  C,  R.,  Iiix.,  168.     Appendix  L.  p.  8. 

Jalfaite,  Mill.  p.  89.— Tree  Pontas,  anal.,  Bertrand,  Ann.  d.  Mines,  TIL,  L,  413,  1873. 

Jahesohttb,  Hid.  p.  90.— Slem  de  Famatiiia,  Argentine  Bepnblio,  anal.,  Biewert,  Tich. 
Min.  MStth.,  ISTil,  247. 

Jeffekisitk,  Min.  p.  491 — No.  Carolina,  with  comndnm,  analyses,  GfTith,  Am.  Pliil,  Sot 
Philad.,  liii.,  U92,  1H78. 

Weet  Cheater,  Peon.,  study  of  optical  character,  Cooke,  Mem.  Am.  Ao.  Boston,  1874.  44. 

CuLBAQEBiTE  is  a  variety  of  jefferiaite  described  by  J.  P.  Cooke  (Mem.  Am,  Ao.  Bofiton, 
1874,  p.  48).  It  very  closely  reaembles  the  jefferiflite  from  West  Obeater,  Pa.,  though  tli« 
eoloi  ia  much  lighter,  and  it  ia  somewhat  more  friable  :  the  optical  properties  are  the  same. 

Three  analyses  gave  the  following  results : 

Si  SI  fe  f-e  ig  fi            „ 

87-58  197.5  6  96  058  2518  1109=100^6 

87-43  19  75  5-95  0-68  25-58  11-00^100-B8 

8710  20-23  595  0-68  3507  IIOO-IOO-OI 

Oxygen  ratio  for  ft  :  fi  ;  Si  :  fl  -  2  r  1  t  1  :  1.     Q.  =  3-835.     These  results  agree  doldj 
Tith  analyses  by  Qenth  (L  c. )  of  the  same  mineral. 
From  the  Cnlsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 
See  also  Vermiculite. 

Jeffbrbomitk,  Min.  p.  215.- Franklin,  N.  J.,  anaL,  Piiani,  0.  R,  Ixxri,  237,  1873- 

Jeypoorite,  Min.  p.  47  (Syepoorite.  bad  ortht^.,  .BBm).- This  mineral  has  been  iavrati- 
gnted  by  W.  A  Bom  with  the  foUowing  remilta,  prerioua  eiaminatioiui  having  been  iniwe. 
aiioordi^  to  him,  upon  mixtures  :  Occtus  in  small  ajstalline  beada,  isometric  (MUler),  s""  " 
[ng  the  cube,  oo'ahedroo,  aad  pyritohedroti.     Color  silTer-white,     Streak  blue  blade  fiw 
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mmi-metaUic,  not  magnetic;  Blowpipe  analyms  gare  83-2  and  82*5  p.  o.  cobalt,  wiib 
eyidenoes  of  the  presence  of  arsenic  and  antimony.  Boss  gives  the  following  as  a  probable 
gaess  at  the  composition :  cobalt  82,  antimony  7,  arsenic  6,  solphnr  6  =  100. 

OccoxB  in  a  dark  gray  sand,  consisting  of  one-tenth  pyxrhotite,  considerable  quartz,  some 
chalcopyrite,  etc.  ]^m  the  copper  mines  of  Khetree,  Jeypoor,  province  of  Bajpootana, 
India.     Free.  Roy.  Soc.,  xzi,  292,  1878. 

JoBDAKiTB,  Min.  p.  88.— Orygt,  new  forms,  t>.  BfUh^  Pogg.,  vi,  863,  1878. 

Binnenthal,  analyses  (As,  Pb«  St),  Sipdez,  Tsoh.  Min.  Mitth.,  1878,  29,  181. 

Nagyag,  cryst.,  description  and  anaL,  Tsdtermak,  Ludwig,  Tsoh.  Min.  Ifitth.,  1878,  215. 

JuLiANiTEy  Websky^  ZS.  G.  Oes.,  1871,  486.— Appendix  I,  p.  8. 

Eaikitb,  Min.  p.  642.— See  Picbomebitb. 

Kalkurakite.    See  Axttttnite. 

Kalnszite.     See  Stngenitb. 

ELamacitr.    See  Ghamasitb. 

Kaolin,  Min.  p.  478.— ChiU,  analyses,  Domeyko  2nd  App.  Mm.  Chili,  p.  49, 1867. 

A  related  mineral,  anal.,  from  the  porphyry  of  Stein,  UUik,  Tsoh.  Min.  Mitth.,  1878, 197. 

Composition,  anal,  Scfiloeasing^  C.  R.,  Ixziz.,  478,  1874. 

Kabstbnitb,  Min.  p.  621.— Lttnebnig,  oryst.,  MiUer,  Phil.  Mag.,  IV.,  xlvii,  124, 1874. 

Eebolite.    See  Cebolitb. 

447  A.  Kerrite,  Oenth,  Amer.  PhiL  Soc.  Philad.,  xiii,  p.  896,  1878. 
In  fine  scales,  presenting  no  definite  shape  nnder  the  microscope.    Very  soft     O.  =  2*808 
(Chatard).     Color  pale  greenish-yellow,  with  tint  of  brown ;  lostre  pearly. 
Analysis  (L  c),  Chatard  (material  shown  by  microscopic  examination  to  be  pore). 

Si  Xl  Pe  *e  Si,  Co  Sig  ign. 

f    38  29  11-41  1-95  0*32'         025  26*40  2125  =  9987 

The  oxygen  ratio  for  ft  :  S  :  Si  :  fi  =  5*4  :  8  :  10*3  :  9*5  or  6  :  3  :  10  :  10,  which  would 
give  2(3ft.Si)  +  (tt,Si)  4-  10  fi. 

Exfoliates  upon  heating,  but  not  to  such  an  extent  as  jefferisite.  B.B.  fuses  to  a  whits 
enamel.  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scales.  Found  as  an 
apparent  result  of  the  eJteration  of  chlorite  at  the  corundum  locality,  Culsagee  Mine,  near 
Franklin,  Macon  Co.,  No.  Carolina.    Named  from  Prof.  Kerr,  State  Geologist. 

Kiebebite,  Min.  p.  641.— Hallstadt,  anaL,  Wiener,  Verb.  Oeol.  Beiohs,  1871,  8,  p.  130; 
anal.,  aud  cryst.  description,  Tschermak^  Ber.  Ak.  Wien,  Ixiii,  815,  1871. 

496  A.  Bjerulfine,  v.  KobeU,  Joum.  pr.  Ch.,  n.,  vii.,  p  272,  1873. 
Massive,  cleavage  imperfect  in  two  directions,  approximately  90^.      H.  4-5.     G.  8'lft. 
Translucent  in  fine  spUntezs.    Color  pale  red.    Lustre  greasy.    Fracture  uneven. 
Analysis  (1.  c.j,  after  deduction  of  SiOa  (1*50  p.  a)  and  AlaOa  +  Fesd  (5*40  p.  c). 

Mg  Oa  Sfa  Fl  P 

40-86  6*96  1-28  6*28  46*62  =  100 

Formula,  2  ftgaP  +  CaFl,  where  some  lime  is  replaced  by  soda.     Stands  near  wagnerite, 
but  differs  in  the  large  percentage  of  Fl  and  almost  entire  absence  of  lime. 
Occurs  at  Bamle,  Norway. 

KI.AFBOTHOLITB,  Jahrb.  Min.,  1868,  415.— Appendix  L,  p.  8. 

Kn^belite,  Min.  p.  260.— Sweden,  Igd^trdm,  B.  u.  H.  Zeit,  xxix.,  91,  870;  xxx.,  149, 
1871. 


Kochelite,  Web9ky,  ZS.  G.  Ges.,  xx.,  250,  1868.— Appendix  I.,  p.  8. 

K5nLBBiTB.    Adam,  Tableau  Min.,  1869,  p.  71. ^Synonym  of  onofrite,  Dana  Min.,  p.  56. 


Eo&tCHABOFFiTB,  Min.  p.  243.— (F)  No.  Owolina,  witb  oonmdnm,  MutL,  Oeath,  Am.  FbiL 
800.  Philad.,  xiii,  873,  1873.  ' 

KOLLOFBAN.     Sandbeiger,  J.  pr.  Ch.,  11.,  tt,  129.— Appendix  I.,  p.  9. 

10  A.  Kongabergita,  Pimni,  C.  E.,  Iict.,  p.  1274,  1872, 

Ad  amalgam  of  silver  and  meronr]'  oconrriDg  with  srquerite  {BDalyais  L  &  Ag.  SB'S,  II| 
37)  atEongHbeig,  Notwa;.     AoalyBes  (t.  0.)    I.  cTyBtalliiie  •  3.  ctjattia. 


Thma  ^ra  the  femola  Ag,.Hg  (Ag  95-10,  Hg  4-90).  Fisiuii  snggeits  the  ponitalitj 
that  the  oodurence  may  be  accident^,  but  if  not  ao,  and  if  found  at  other  localities,  he  nl{- 
geotfl  the  Dame  StmgabergiU. 

-171  A,  Koppite,  Krwp,  Jahrb.  Min..  187S,  87  (ZS.  O.  Gea..  ixiii.,  ftlB,  1871). 

Occurs  with  apatite  and  magnoferrite  in  a  gnujnlar  limestone  nenr  Scbelingen,  Eauer 
atuhlgebii^,  Baden.     Color  brown.     TransporeDt. 

Analjaea,  1.  Bromeid  (qaoted  by  Knop  from  Handworterb.  d.  Chemie,  VL,  706).  2. 
Knop  (L  0.) 

Ch       Ho  Th    C«  te      Jfci        Ca        fig       fc      ^'a       FI        ft 

1.6203    1-43    10-81  4-48    1-43    1480    1-58    8-37    118    1-60  =  101-M 

2.  61  BO    Ce  1010 (IH,U)  180    040     1600    4-23    7-53    

Each  of  t^e  d  eterminationa  of  Knop  waa  made  c 
Bammelsbeig  obtained  Sh  82-46,  Ce  6*69,  La,I)i  3*< 
neglecting  a  Bmall  amonnt  of  floorine.  Thii  mineral  has  been  hitherto  called  pyrochlon, 
but  Enop  aeparatea  it  from  that  apeciea  on  the  ground  that  it  oontatna  no  titanio  add  and 
little  or  no  flnorine.     Named  in  honor  of  Prof.  Eopp,  of  Heidelberg. 

496  A.  BorarfTelto,  F.  Sadomintki,  C.  B.,  IxxviiL,  p.  764,  1874.  A  name  propoMd  pro- 
fiaiouallj  for  a  phosphate  of  cerium  i-ontaining  fluorine  near  monaiite.  It  occurs  in  albiU 
with  gadolinite,  hjelmite,  and  beryl  at  Korartet  near  F^dilun,  Sweden  {there  called  monaiite). 

Jn  imperfect  crystals,  or  oryatatline  masses  often  very  large  ;  one  cleavage  perfect.  Donbls 
refracting  (Des  Cloizeaui).  Q.  403.  Color  yellow  passing  into  brown.  Fracture  Tittmoi, 
translucent.     Streak  grayish -yellow. 

Analyais  (L  o. )  made  upon  impure  matelial,  and  oonseqnently  needing  confirmation. 

CeLat>i  C'a  %  Pe  Fl  P  ft 


B.  B.,  infusible.   Partially  attacked  by  HCl  with  evolution  of  CL    Completely  deoomposeil 

by  snlphnrio  acid  and  bisulphate  of  potaah. 

— Belatioa  to  kHmnttrgiiU,  ote. ,  e>  Lauehtmherg,  Boll.  Soo. 

Kyokonlte.    See  Cbtoconitb. 

Labsadorite,  Min.  p.  841.— BxamlnatioQ  of  the  canae  of  the  iiideacenoe,  Vog^tang, 
Arch.  Hderiand,  iii,  32,  1868. 

Exhaustive  ciyst.  and  microacopio  inveatigation  by  Sehrauf,  in  which  he  ahowi  the  pn- 
sence  of  inoloBed  crystals  of  augite,  hematite,  and  magnetite  (with  picotitef).  He  altn 
describes  two  varietieB  of  miiToscopic  incloanree  to  the  presence  of  which  the  color  is  dae  ; 
the  first  he  calls  MICROPI.AKITB.  They  form  rectangular  tabular  crystals  (it .'.  a  —  90",  '  ' 
secondary  plane  — 153t'"-153°)  and  lie  in  a  poeition  perpendicular  to  that  of  the  augite  needles. 
By  transmitted  light  they  ate  grayish-yellow  to  brownish,  by  reflected  light  redd ish -green  t» 
green  and  blue  (the  colors  of  thin  media).  Schrauf  says  that  in  most  of  their  properbes 
tJiey  agree  with  magnetite,  though  their  apparent  insolubility  is  against  that  idea,  ino 
tccond  kind  of  inclosureB  he  calls  uk;bop&tllitk,  they  form  indistinct  cijBtalline  soaW 
and  lie  parallel  to  the  direction  of  the  augite  orystala  ■  they  are  from  -05  to  '1  mm.  ™  ^^™' 


AFFKNDZZ  H.  3S 

Labradoi^analjses  of  two  Tarieties;  Tiolet  (with  11*14  p.  o.  Ca)  and  white  (with  9*4  p.  & 
Oa),  Oudemtnns^  J.  pr.  Ch.   cvi..  56,  1869. 

Narodal,  analyses,  v.  Rath^  Pogg. ,  cxxxvi. ,  424 :  czxxviii.,  171 ;  Tachermak^  ibid.,  czzxriii, 
162;  RammeUberg^  ibid-,  csxzix,  178;  ibid.,  cxii.,  174. 

Waterville,   N.  Hampshire,   analyses,  E,  &  Dana,  Am.   J.  Sci,  III.,  iii.,  48,  1872. 

Greenland,  anal.,  Janovsky,  Ber.  Ohem.  Ges.  Berlin,  1873,  1454. 

Yerespatak,  cryst.,  anal.,  and  description  of  prodoots  of  deoompoaition,  Taehemuik,  Taofa. 
Min.  Mitth.,  1874,  269.     See  also  Feldspar. 

Lahpaditb,  Min.  p.  181.— (Kupfermanganerz),  Chili,  anal.,  Fremel,  Jahrb.  Min.,  1878, 
801. 

Lanarkite,  Min.  p.  628.— Analyses,  MashdyneBud  Flighty  giying  the  formnla  i*bS  +  l^ 
with  no  water  and  no  carbonic  acid,  J.  Ch.  Soa,  II.,  ziL,  103. 

Pisani  has  analyzed  1.  from  Scotland  and  finds,  as  above,  no  carbonio  acid,  except  as  due  . 
to  impurity,  he  ghes  the  formnla  l^b^S ;  he  adds  the  results  of  an  optical  examination,  G.  B., 
Ixxvi.,  114;  JanneUez,  ib.,  p.  1420,  1873. 

Corrected  angles  given  by  Schrauf,  Tsch.  Min.  Mitth.,  1873,  187. 

Langitb,  Min.  p.  665.— Anal.,  Maskdyne  and  FUgJd^  Ber.  Ch.  Ges.  Berlin,  1870,  984. 

Lapis  Lazuli,  Min.  p.  831. — (lasnrstein),  *'a  mixture  of  granular  calcite,  paralogite 
(=ekebeiglte)  and  an  isometric,  ultramarine  mineral,  which  is  generally  blue,  or  violet 
sometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  on  heating,*'— thor- 
ough microscopic  examination  and  discussion  of  relation  to  hauynite  and  nofdte  (nosean), 
Vogelsang^  Vers,  Med.  E.  Akad.  Amsterdam,  IL,  vii,  161,  1873.  The  same  matter  haa  been 
previously  investigated  by  Fischer  (Krit.  Mikr.  Stud. ,  1869,  p.  40). 

Laumontite,  Min.  p.  399. — Cryst.  description,  Kokscharow,  Min  Bussl.,  v.,  156. 
AnaL,  v.  Fdlenberg,  Jahrb.  Min.,  1869,  373. 

St.  Bartholomew,  anaL  {Nordstrom),  Ak.  H.  Stookhohn,  DL,  No    12,  Nov.,  1870  (Cleve, 
Geol.  W.  India  Is.,  p.  30,  1870). 
Caporciano  (:::=caporcianite),  anal.,  Beehi,  Aehiardi,  Boll.  Com.  GeoL,  ItaL,  1871,  139. 

Lauritb,  Min.  p.  74. — With  platinum  from  Oregon,  Wcehler,  Am.  J.  BcL,  11.,  xlviii, 
441,  1868. 

Layboffitb,  Min.  p.  216. — Compo«dtion  and  description,  a  diopside  colored  green  by  4*20 
p.  a  of  vanadate  of  lime,  Hermann,  J.  pr.  Ch.,  II.,  i,  444;  Eoksch.  Min.  BussL,  vi.,  206. 

Laxmannite,  Nardmskwld,  Pogg.,  cxxxvii,  209.— Appendix  I.,  p.  9. 

Lazulite,  Min.  p.  572. — ^Vesuvius,  note,  v.  Rath,  Pogg.,  cxxxviii.,  491. 

No.  Carolina,  with  corundum,  GenVi,  Am.  PhU.  Soc,  Philad.,  xiii.,  404,  1873. 

Lead,  Min.  p.  17. — Native,  found  with  native  iron  (q.  v.)  in  the  bed  rook  of  the  gold 
placers,  covered  by  6  feet  of  gravel,  at  Camp  Cr.,  Montana.  Occurs  in  irregular  and  rounded 
flattened  pieces,  from  the  size  of  a  pin  head  to  \  inch  ;  coated  with  massicot,  probably  also 
by  cerussite ;  shows  crystalline  structure.  The  solution  contained  gold,  but  no  silver,  Oenth, 
Am.  Phil.  Soc  Philad.,  xi,  443,  1870. 

Pflucker  also  speaks  of  the  occurrence  of  native  lead  in  rounded  grains  at  many  locaHties, 
S.  W.  of  Huancavelioa  (Peru).  It  contains  little  silver,  but  considerable  antimony,  Domevko 
3d  App.  Min.  ChiU,  1871. 

Leadhillitb,  Min.  p.  624.— Belation  to  susannite  (q.  v.),  KmngoU,  Jahrb.  MiiL,  1868. 
319. 
Composition  discussed,  relation  to  maasite{q,  v.),  HinUe^  ^^>gg'i  dii.,  256. 
Anal.,  Bertrand,  Bull.  Soc.  Ch.,  xix.,  67,  1873 ;  Laspeyres,  Jahrb.  Min.,  1873,  292. 

Lefidolite,  Min.  p.  314. — Eulenlohe,  Fichtelgebirge,  Sandberger,  Ber.  Ak.  Miinohei^ 
i,o71,  9o. 

Lbslrtite,  Min.  p.  800.— Appendix  I.,  p.  18. 

Lettsomitjb,  Min.  p.  666. — ^See  Otanotrichitb. 

Leucauqite,  Min.  p.  216.— Amity,  N.  T.,  anaL,  Leedi,  Am.  J  Sci,  III.,  vi.,  24.  1878. 
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Lbdchtehbeboite,  iwin.  p.  noo. — Chem.  compoHition,  S 

Ledcite,  Min.  p.  334— Efioioscopio  stmatinre,  Zirkd,  Zi 
Min.,  1870,  809;  r,  Laiavix,  Jahrb.  Min.,  1813,  408. 

ContoiuE  rubidinm  and  oaeeinin.  J.  L.  Smith,  Am.  J.  Scl., 

VeBuvius,  aaa]..  v.  H/it/i.  Po^.,  cilvit,  264;  enyeloped 
set  and  1S8 ;  see  also  Scaee/ii,  Atti  Accod.  Napoli,  v.,  Harcl 

VeavivJiiH,  shown  by  accurate  measure  me  nts,  as  well  as  >■ 
(due  to  twiuiug).  to  be  tetragonni.  The  ordmBr;  crystalc 
and/,-  i.M'(  =  4-3A4-2)  =  133''58';  a  (verti«il)=0-.'i2037;  ■■■ 
9.  ItaUi,  Pogg.,  Erff.  Bd.,  ri.,  198,  1873  (or  Jahrb.  Min.,  18  i 

Note  by  ikaechi.  Boa  Com.  Oeol.  ItaL,  1BT8,  188. 


LBUCOPTRiTB.Uiii.p.  77(=]olIii]gite,  1 
Lotos,  Jan..  1870. 

In  Dana's  Hineralogj,  1668,  the  names,  lenoopTrite  ani 
iiany ms,  were  given,  leuoopjrite  to  the  mineral  with  the    : 
to  tbe  componnd  Fe,A«]  (supposed  to  include  tbe  arsenic   . 
known  to  bare  been  analyred).     It  appears,  however,  that 
Min,  Ges.  St.  Pet. ,  II. ,  iii ,  !8fl7j  had  fonnd  the  Lolling  : 
FeAtL,,  and  bence  proposed  for  it  tbe  name  loUingite,  resei 
for  the  Fe.AS].  The  names  as  given  by  ZepharoTioh  have  t    ' 
In  tnother  printing  from  the  Btereotjpe  plates  (6th  anb-ed    i 
will  be  made.     It  is  to  be  added,  bowever,  that  there  wa    i 
(Nanminn,  Mio.,  p.  611,  1874}  in  Dana's  Mineralogy. 


Lignite,  Min.  p.  755. — Peoton  Co.,  N.  S.,  aij«l.  and 
Kxzvii.,  264. 

414  A.  Umbachlte,  Freniel,  Jahrb.  Min.,  1873,  789  : 
Maadve.     G.  —  2 '395.     Lnstra  greasy.     Color  grayish 
brittle.    Does  not  adhere  t«  tbe  tongue. 
Analyses,  Frenxel  (La) 


42  03  1966  1.46  25- 

Fieniel  gives  the  formula  3?i(g  25i  +  Xl^i  +  SB.     H 

nearoerolite  (Kerolith),  from  which  species  Frensel  bass 
analyses  vary  mnch.  ft  :  H  :  Si  :  ft  =  1  :  1  :  3  :  1. 
Ooclm  at  Limbach,  filling  cavities  or  Seenres  in  seipei 
A  similar  mineral,  occmTing  in  serpentine  at  Zublitz,  1 
■el  (Min.  Lei.  Snchsen,  p.  351).  MasBive.  Color  ligh- 
(1.  0.  and  Jahrb.  Min.,  1873,  789),  Si4718,  XI2-57,  Pe  f 

LiMBILITE,  Min  p.  258.— Roeenbosch  thinks  Oiat  th 
regarded  as  a  result  of  the  decomposition  of  ohrysolib 
rich  a  rock  as  has  been  called  by  him  limburgite,  Jahrb 

Lrac-WAVELLITB,  Katmann,  ZS.  O.  Qea.,  xxi.,  793, 

LiMONiTE,  Min.  p.  172. — Psendomorph  after  oemsm 
869. 

LiNUiiTE,  Uin.  p  6S3. — Cumberland,  eibanstiia  o 
ffoAjc/iaroiD,  Min  Itnail.,  v.,  206. 

Ohili,  Domeyko  2d  App.  Min.  Chili,  p.  32.  1867; 
414,  1872. 


'  LiTHTOPHORiTB,  Appendix  I.,  p.  9.— Zrtjp^yre*,  Jalirb.  MIn.,  173, 1809. 

29  A.  livingBtonita,  Mariano  Bareena,  Natoxaleza,  iU.,  85,  1874;  iii.,  p.  178,  1875, 
Am.  J.  Soi.,  III.,  viu.,  p.  145,  1874;  ix.,  p.  64,  1875. 

In  prisms,  and  columnar  groups  much  like  stibnite,  and  apparently  isomorphona  with  it 
H.  =  2  (Breithaupt's  scale).  G.  =  4 '81.  Color  bright  lead-gray.  Streak  red  (not  black  af 
with  stibnite).    Analysis,  Barcena  (L  o.) 

S  Sb  Hg  Fe 

2908  5313  1400  850  =  99-70 

Whence  the  atomic  ratio  for  the  sulphur,  antimony,  meromy  and  iron,  18*17  :  9*7  :  1*4  • 
12  =  (nearly)  15  :  7  :  1  :  1,  or  4SbS,  +  HgS  +  FeS*.  Fuses  at  the  first  touch  of  the  blow- 
pipe flame,  giving  oft  white  fumes  in  abundance.  Not  sensibly  attacked  by  cold  nitrio  acid, 
but  dissolved  in  Uie  warm  acid  with  a  white  residue. 

Occurs  at  Huitzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  carbonate  and  sulphate  of 
lime,  together  with  sulphur,  cinnabar,  stibnite  and  valentinite. 

LdLLiNGiTfi,  Min.  p.  76  (=  leucopyrite,  Dana). — ^^eiohenstein,  Silesia,  anaL  (oontainiiig 
gold),  Guttier,  Jahrb.  Min.,  1871,  81. 

Ghaflarcillo,  anal.,  Domeyko  8d  Append.  Min.  Chili,  1871. 

Dobscbau,  Hungaiy,  anal.,  Niedgwiedzki^  Tsoh.  Min.  Mitth.,  1872,  161. 

See  also  Leucopyrite. 

696  A.  Ludwlgite,  O,  Tsehermak,  Tsch.  Min.  Mitth.,  1874,  p.  59. 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  parallel  position,  so  that  on  the 
fresh  fracture  it  has  a  silky  lustre.  H.  =5.  G.  =  3 '907-8 '951  (lighter  colored  variety), 
4  016  (dark-colored  variety).  Color  blackish-green,  and  again  almost  perfectly  black  with 
a  tinge  of  violet.  Tough.  Streak  dark-green,  of  a  somewhat  liirhter  color  than  the  mineral 
itaelf.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color. 

Analysis,  Ludwig  and  Sipocz,  1.  c.  1.  (mean  of  7  partial  analyses)  G.  =  8*951,  color  daik- 
gieen.     2.  G.  =  4  016,  black. 

B  9e  t%  % 

1.  1609  39-92  12-46  8169  =  10016* 

2.  1506  89-29  1767  26  91=    98-93* 

*  TraoM  of  iniing«niiiw. 

For  analysis  2.  Tschermak  gives  the  formula  2JiigS  -f-  f*eFe,  which  corresponds  also  to 
analysis  1,  though  here  a  little  liilg  takes  the  place  of  some  ^^. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 
though  magnetite  and  al^o  sometimes  calcite  are  generally  intimately  associated  with  it. 

Heated  in  the  air  the  mineral  becomes  red ;  in  fine  splinters  fusible  with  difficulty  to  a 
black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
slowly  by  cold  hydrochloric  acid  when  in  the  state  of  a  fiue  powder. 

Occurs  imbedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  magnetite, 
at  Morawitza  in  the  Banat. 

According  to  F.  Berwerth  (Tsch.  Min.  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 
limonite.  An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 
into  pure  ludwigite,  aflForded  him:  f'c  7r):J4,  Mn  tr.,  Oa  009,  fig  5*80,  01*65,  Si  288, 
il  14  51,  B  0  08  =  101  02.  G.  =  :V41.  Besides  the  limonite  (>^817  p.  c),  Berwerth  oon- 
Aider.H  that  some  talc,  bnicite,  inngncsite,  and  calcite  are  also  here  present  as  mechanically 
mixed  impurities. 

LCneburgite,  Nollner,  B^r.  Ak.  Manchen,  1870,  291.  -Appendix  I.,  p.  10. 

132.  Luzonite,  Weiubndi,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

Massive,  with  uneven  fracture,  with  but  little  tendency  to  cleavage.    In  cavities  there  were 
also  observed  some  minute  crystals,  whose  form  could  not  to  be  distinguished.     H.  =  8*5 
U.  =4 '42.      Color  dark  reddish-steel  gray,  turning  violet  with  time.      Lustre  blaok  and 
metallic.     Streak  black.     Brittle. 

Analysis,  Winkler,  1.  c. 

S  Sb  As  Cn  Fe 

8314  2-15  16-52  4751  0.93  =  100*55 

This  gives  substantially  CuaA8S4  =  8  6xiS  +  Aa^Sft,  or  similaz  to  enaxglte 


It  IB  closely  letated  to  famatinlto  (q.  t.)  andWeiabach  h^,  thongh  withoat  nJBaoil 
reaaoo.  that  the  two  are  probably  isomoiphonB,  while  it  foima  a  dunoiphooa  gionp  witli 
enargite .  The  sole  reaaon  for  Bepsiating  the  mineial  from  enargite  Beem*  to  be  ito  Btmcdin- 
teas  character,  nearly  destitute  of  cleavage,  but,  ummpported  by  obaerratioiia  on  the  tijital' 
line  form,  this  cannot  be  regarded  as  conclnBiTe. 

Occnre  in  the  cxippei  veina  of  Mancayan,  diatrlct  of  I.epatito,  Iiland  Luon  (Manila). 
AHsodated  with  the  following  minerala,  named  in  the  order  of  theiidepooitiaa:  Qauti,pjTiM, 
'iDEonite),  enaigito,  qnaiti,  t«b«bedrUe,  barit«. 

447  B.  Uaoonita,  Omth.  Amer.  Pha  Soo.,  Pbilad..  ziii.,  30(1.  1873. 

In  iir^ulai  aoales.  reaembling  a  Tarie^  of  jefferiaite.  Soft,  but  aUghtly  hvder  (hu 
kemte.  Q.  =  2'627  (Chatud).  Color  dark  biown ;  lustre  pearly,  inolining  to  aab-metalUi^ 
AiuJysis,  1.  o ,  ChatArd  and  Qmith. 


iTm  = 


Oia        14  48      tr       0-61        6-70        lT-8S  =  I011? 

Oxygen  ratio,  ft:H:a:B  =  8:6:8:l5  nearly,  ot  3fi,  aSi  +  3  (B.  Si)  +  Ofl. 

Exfoliates  largely  on  heatin(r,  and  fosea  with  difBculty  to  a  brown  glaai ;  aaiily  decern 
posed  by  hydrochloric  add,  with  separation  of  silioa  in  scales, 

Containa  utunerona  fragmenti  of  oorondam,  and  some  nuoroscopio  Teddish-browo  ciy>tal) 
which  mi^  be  sphene.  Found,  at  an  apparent  result  of  the  alteration  ot  chlorite,  at  th< 
corundum  locality,  OnUagee  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 

Haonssttb,  Min.  p.  eSS.^Traversella,  oryst.,  Struv^r,  Atti  Aooad.  Sd.  Torino,  t!  ,  8T4. 
1871. 
Oieiner.  Tyrol,  note,  Zepharovieh.  Bar.  Ak.  Wien,  Ixrii.,  750,  1868. 
From  the  Alps,  crystals  with  0.  I,  i-2,  also  anal .  Evmpf.  Tsch.  Hin.  Hittb.,  1873  !63. 
Var.  breutmerite,  anal.,  Leeiit,  J.  Frank.  Inst.,  III.,  be,  63,  1870i 

Maonetite,  Min.  p.  140.— Crystala  from  Achmatowsk,  with  planea,  0,  1,  i,  8-8,  V-3, 
.1-5.  i-h  ZS.  G.  Gea..  xxi.,  488,  1869. 

Auerbach,  anal.,  containing  nickel,  Pettratn.  J.  pr.  Ch.,  ctL.  441, 1869. 

Wolfach,  anal.,  Pafunen,  Pogg.,  cxxivi.,  5M,  1860. 

Traversella.  ctyst.,  StTUver,  Atti  Accad.  Soi.  Tormo,  vi.,  874,  1871. 

Brewster,  N.  Y..  pseudomorph  after  dolomite  and  choadrodite,  J.  D.  Dana,  Am.  J.  ScL, 
UI..viit.37a,  1874. 

In  mica  from  Pennsbuiy.  reply  of  J.  D,  DtiTui  and  O,  J.  Brunh  to  a  note  by  Boae  (see  hems* 
Ute),  Am.  J.  Soi..  II.,  xlviiL,  8H0,  1860  (Jahrb.  Min.,  I8T4,  Gil). 

Both  Zirkel  (Microscop.  Bes^haff.  der  Min. ,  ISTa,  p.  247)  and  Eosenbnsch  (Phys.  4  Min., 
1R73.  p.  313^  speak  of  the  mineral  in  the  mica  of  Fonnsbury  as  being  hematite.  It  is  diffi- 
cult, however,  to  see  how  this  view  can  be  reconciled  with  the  investigations  of  Brush  |1.  c). 
He  found  that  the  minerid  was  blackish  to  smoky-brown  in  color,  and  strongly  magnetic.  It 
bad  moreover  a  black  streak.  Upon  being  heated  to  redness  out  of  contact  of  the  air  it  le- 
toined  its  color,  but  heated  with  access  to  the  air  it  became  red.  It  waa  sometiiues,  in  conse- 
qnenoe  of  alteration,  changed  to  a  bright  red  or  yellow  mineral.  The  red  sabetance  had  a 
red  streak,  the  yellow  sulwtanoe  au  ocSira-yellow  it^eak ;  the  last  became  red  when  bested. 
Prof,  Bmsh  concludes  that  the  black  mineral  is  in  nil  probability  magnetite,  the  red  mineral 
is  hematite  (arising  from  the  oxidation  of  the  original  magnetite),  and  the  yellow-ochre  mis- 
er^ is  hydiated  sesquioiyd  of  iron,  due  to  hydration  aa  well  as  oxidation. 

189,  MagnochTomite,  Rxk,  Inaug,  Dissert.  Brealan,  1869,  Wfbsky.  ZS,  G,  Gea.,  xit„ 
804.  1873. 

A  variety  of  chromite  from  Grochaa,  Silesia,  containing  a  large  amount  of  magneeio.  It 
hail  been  previously  described  by  Breithanpt  (1832,  III.,  p.  2.14  ;  1847.  III. ,  777),  and  also  h» 
other  anthers  In  physical  characters  it  agrees  with  chromite,  except  in  ita  want  of  mewll.; 
lu.stre  and  low  spedfio  gravity  According  to  Breithnupt  G.  =-  4  WU-J-ll'l  (this,  WebsKv 
nuggests,  is  in  part  accounted  for  by  the  presence  ot  impnritieal.  It  oociira  in  rounOeJ 
grains  embedded  in  a  green  gangne  from  which  it  cannot  be  entirely  se|>arated.  This  gangue 
minoTsl  is  considered  by  Websk;  as  a  new  species,  and  using  an  analysis  of  it  (v  grocfaaniiel 
he  deducts  it  from  an  analysia  of  a  mixture  of  the  two.  made  by  Bock,  and  obtains  the 
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« 

Halacritk,  Min.  p.  716. — ^Pseadomoiph  after  ataoamite,  Kt^ueharoto,  BnlL  Soo.  Imp  M 
Pet,  xvia,  186,  1872 ;  Twh&rmak,  Min.  Mitth.,  1873,  39. 

Ma]:>unitb,  Ulnch, — ^Appendix  I.,  p.  10. 

Manoai(dibthen.    See  Akdknnite. 

290  A.  Manganophyllite,  Igdstrom,  Jahrb.  Mm.,  1872,  206,  (Eemigott,  1878,  66). 
Hexagonal  ?    In  thin  plates,  like  other  mioaa. 

Color  bronze  to  oopper-red.    Streak  pale  red.    In  thin  scales  translacent  with  a  rose-red 
color. 
Analysis,  Igelstrom  (I.  c.) 

ign. 

1-60    =    100 

Kenngott  observes  (1.  c. )  that,  if  we  call  the  loss  ^  and  reckon  it  with  the  bases,  the  oxygen 
ratio  for  bases  to  silica  beAnes  1 1*72  :  12  or  K  :  fi  :  Si=l :  8  : 4  nearly  (the  ratio  of  lepido- 
melane) .     The  alkalies  appKr  to  be  for  the  most  part  potash. 

B.  B.  gives  no  coating  on  charcoal ;  with  borax  or  soda  affords  a  strong  manganese  reac- 
tion.    Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  scales. 

Occnrs  with  tephroite,  hydrotephroite,  hamartite,  magnetite,  calcite,  garnet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  Filipstadt,  Sweden. 

Igelstrom  calls  attention  to  the  fact  that  his  manganophyll  is  in  many  respects  similar  to 
the  imperfectly  described  (no  analysis)  alurgite  of  Breithaupt  (Dana's  Min.  p.  764). 

Makcabite,  Kin.  p.  76. — ^Pseudomorph  after  boumonite,  chalcopyrite,  magnetite,  D6U. 
Tsch.  Min.  Mitth.,  1874,  87,  88. 

(Weisskupfererz)  Halsbriiche,  near  Freiberg,  an  analysis  l^  Fremd  gave  results  agreeing 
with  the  formula  B^Sj  (Gu= 10*76  p.  c,  Fe-=40'47),  it  is  a  compound  between  marcasite  and 
chalcopyrite,  and,  if  constant  in  composition,  Frenzel  suggests  that  it  should  have  a  distinotlTe 
name,  Jahrb.  Min.,  1873,  786. 

Marcelcne,  Min.  p.  163.— ISxamined  by  v.  KoheU^  J.  pr.  Gh.,  II.,  iii,  467. 

Maroabite,  Min.  p.  606.— No.  Carolina,  anal.,c7'.  L,  Smithy  Am.  J.  Sci,in.,  vi.,  184, 
analyses,  Oenth,  Am.  Phil.  Soc.,  Philad.,  xiii.,  399,  1873. 
Optical  character  investigated.  Baiter,  ZS.  G.  Ges.,  xxvi.,  180,  1874. 

Mariposite,  a  name  proposed  provisionally  by  Prof.  SilUman  for  an  anhydrous  sUicate  con- 
taining as  bases,  according  to  the  blowpipe,  iron  (protoxide),  alumina,  chromium,  lime, 
magnesia  and  potash,  with  traces  of  manganese  and  sulphuric  acid.  It  had  a  light  apple- 
green  color,  occurs  in  scales  and  as&ociated  with  pyrite  in  a  gangue  of  dolomite  (ankerite) 
mingled  with  quartz ;  frtim  the  Mariposa  estate,  California.  (CaL  Acad.  Sci.,  III.,  380, 1868). 
It  has  since  been  referred  provisionally  to  fuchMte  (Min.  p.  811,  anal.,  16),  though  its  iden- 
tity with  that  species  has  not  been  finally  determined.  It  is  the  constant  associate  of  the  ore 
through  the  Mariposa  region,  and  in  consequence  of  its  paragenetical  relations  deserves 
further  investigation. 

Mabmolite,  Min.  p.  466.     See  Sebpentine. 

Mabtitb,  Min.  p.  142. — Brazil,  Ro»enbti9ch,  Jahrb.  Min.,  1871,  76. 

309  A.    Maskelyn^'te,  Tschermak,  Ber.  Ak.  Wien,  Ixv.,  p.  122,  1872. 

Isometric  ;  form  a  distorted  cube.  In  grains  transparent,  colorless,  with  milky  portions 
arising  from  alteration.  In  the  microscopic  section  seen  to  have  a  rectangular  outline,  and 
shown  by  optical  properties  to  be  isometrio.  H.  =  about  6*5.  B.  B.,  fusible  with  difficulty 
to  a  transparent  glass.  Analysis,  mean  of  two  closely  agreeing  analyses  made  by  different 
methods; 

Si  %1        Fe^e       Oa        Ag       ^n        & 

64-3        24-8        4-7        111        tr        4-9        1*2        =        101-0 

The  iron  comes  from  a  little  magnetite  present,  and  deducting  this  we  obtain :  Si  66*8^ 
'ti  25-7,  Oa  11-6,  Na  5  1,  fi:  1-3  =  10000. 
The  oxygen  ratio  is  nearly  ft  :  fi :  Si  =  1  :  8  :  6,  or  that  of  labradozite. 
Occurs  in  the  meteorite  £rom  Shergotty,  near  Behar,  India. 
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635  A.  Mudte^  La»peyrtg,  Jahrb.  Min.,  1872,  407,  608  ;  1878,  892. 

Orthorhombio.     MaBsive,  crygtaUine.     Cleavage  tabular,  perfect. 

Optical  characters — acute  bisectrix  normal  to  the  cleavage  surface.  DoTible-refrmctioB 
strong,  character  negative.  Axial  angle  small.  Apparent  angle  in  air  for  red  rays  10**  88' ; 
for  blue  22*'  45' ;  for  white  20*  51'.  H.  =  2-5-3.  G.  =  6-87  (leadhillite  6*26-6 -44;  6-60, 
Sardinia,  Bertrand).  Colorless.  Transparent  to  translucent.  Lustre  adamantine  to  peazlj. 
Fracture  conchoidal  to  splintery.     Slightly  brittle. 

Analysis,  Laspeyres  and  Eichhom  (1.  c) 

]f  b  S  0  "&. 

81-91  814  808  1*87  =  10000 

Laspeyres  writes  the  formula  5i*bS  +  9]^bC  -t-  4i*b  +  5lt,  making  it  a  hydro-snlpho-oar- 
bonate  of  lead. 

Fuses  easily  in  the  flame  of  a  spirit  lamp,  forming  a  yellow  bead,  crystalline  on  cooling. 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  becomes  white 
and  non-transparent,  giving  off  water.     Insoluble  in  water.     SJ|nble  in  nitric  acid. 

Occurs  with  anglesite  and  cerussite  in  galenite  at  the  MaloEulzetta  mine  near  Iglesiaft, 
Sardinia. 

Maxite  resembles  leadhillite  very  closely  in  its  physical  characters,  especially  in  its  optical 
properties,  and  is  not  far  off  in  composition.  Bertrand,  on  this  account,  has  urged  that  the 
maxite  is  probably  nothing  but  an  altered  leadhillite  (Bull.  Soo.  Chem.,  xix.,  17,  1873), 
which  seems  not  improbable. 

Megabasite,  Min.  p.  604. — ^Morxochooo,  Peru,  anal.,  Pflucktr^  Domeyko  3d  App.  to  Min. 
ChUi,  1871. 

Meionftb,  Kin.  p.  S18.—yesaviu8,  ciyst.,  Breeina,  Tsoh.  Min.  Hitth.,  1872,  16. 

,  Helaconite,  Min.  p.  136.— Yarieties  from  Chili  containing  Fe,  and  others  with.  Co  and 
]i(In.    Domeyko  2d  App.  Min.  Chili,  p.  14  et  seq.,  1867;  4th  App.,  p.  11,  1874. 

MelangIiANZ.     See  Stephanite.  « 

Meerschaluminite,  ^m,  =  pholerite,  which  see. 

Mrliphanite,  Min.  p.  263.— (Helinophane) — Ciyst.,  Nardenskidld,  (Efv.  Ak.  Stockholm, 
1870,  xxvii. ,  556. 

Mblopsite,  Hin.  p.  478. — Shown  by  Ooppekrdder  to  be  a  magnesia-silioate,  J.  pr.  Ch., 
cv.,  126. 

Menaccanitb,  Min.  p.  143. — Titaniferous  sands  from  ChiU,  Domeyko,  Ann.  d.  Mines,  YI., 
xvi.,  540.     See  also  Min.  Chili,  2d  and  3d  App. ;  Silva,  C.  R.,  Ixv.,  207. 
From  doleryte,  anal.,  Sandherger,  Ber.  Ak.  Munchen,  1873,  146. 
Norway,  analysis,  v.  Oericfiten,  Ajin.  Ch.  Pharm.,  clxxi.,  205,  1874. 
Canada,  analyses,  Harrington,  Canada  GeoL  Surv. .  1874,  227. 

Meneghtnite,  Min.  p.  105. — Occurs  in  the  emery  near  Schwarzenberg,  Saxony,  analyili 
and  description,  Frenzd,  Pogg.,  cxli.,  443. 

Mebolite,  Min.  p.  430. — Iceland  and  Stromoe,  analyses,  Se/tmid,  Pogg.,  cxlii.,  118. 
In  dolerytes  of  Bergonne,  analyses,  Piaanij  C.  B.,  Ixxiii.,  1447,  1871. 
In  basalts,  Streng,  Jahrb.  Min. .  1874,  575. 

METACmNABARlTE,  MooTt^  Am.  J.  Sc!.,  IIL,  iii.,  36.     Appendix  I. ,  p.  10. 

Durand  thinks,  after  an  examination  of  some  good  crystals,  though  without  the  oppor^ 
tunity  of  making  measurements,  that  there  is  a  strong  presumption  in  favor  of  the  mineral 
being'  orthorhombio.  He  gives  two  fi|fures,  which,  however,  look  much  like  a  combination  ot 
the  cube  and  octahedron,  ».tf.,  isometric,  as  before  suggested.  Proc.  CaL  Acad.,  iv.,  219, 
1872. 

226  A.  Meymaoite,  Camot,  C.  B.,  Ixxix.,  p.  639,  1874. 

A  hydrated  tungstic  acid,  formed  from  the  alteration  of  scheelite,  which  Gamot  suggests, 
may  have  been  accomplished  by  means  of  acid  waters  arising  from  the  decomposition  of 
yyrite. 
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Sometimes  yellow  or  greeniBh-jellow,  preserving^  ^^^  cryatalline  stracture  and  oleavago  of 
aaheelite ;  sometimes  when  the  alteration  has  been  more  complete,  the  mineral  is  friable 
between  the  fingers,  and  has  a  yellow  or  brownish  oolor.     Lustre  resinous. 

Analyses  (1.  c.)  1.  and  2.  on  friable  material,  color  yellow  to  brownish,  streak  sulphur 
yellow.    G.  =  3  80.    3.  firm,  with  lamellar  structure  and  yellowish  streak.    Q.  =  4*54. 

gangue 

4-50=  99  53 
1-85  =  100  30 
2-65=   98-79 

Deducting  the  tungstate  of  lime  and  hydrated  oxyd  of  iron,  which  he  regards  as  impuri- 
ties, Camot  deduces  the  formula  W,  21^.  In  the  tube  gives  off  water.  On  charcoal  tuzni 
black.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  colorless  on  cooling. 
In  R.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  acid  together).  With  adds  gives  t^a 
reaction  of  tungstic  acid  when  treated  in  the  usual  way. 

Found  with  wolfram  and  scheelite  at  Meymac  (CorrSze),  France. 

# 

Mica,  Min.  p.  301  et  seq. — Milben,  near  Petersthal,  anaL,  Nesder^  Jahrb.  Min.,  1869,  249. 

In  Scotch  granites,  analyses,  Hamghton^  Phil.  Mag.,  TV.,  zL,  62,  1870. 

In  granite  from  India,  anal.,  Ormsby,  Joum.  B.  GeoL  Soc.  Dublin,  II.,  iii.,  26,  1871. 

With  penninite,  lepidolite,  etc.  (Verwachsungen),  liMSy  Pogg.,  czxxviii.,  177, 1869. 

Brewster,  N.  T.,  anal.,  BrMenbaugh^  Am.  J.  Sd.,  III.,  vi,  207,  1873. 

Manhattan  Is. ,  New  York,  analyses,  Schtoeiteer,  Amer.  Gh.,  iv.,  443,  Jan.,  1874. 

Physical  and  optical  investigations,  Beuseh  (Kdmerprobe),  Pogg.,  oxxxvi,  180,  632;  Ber. 
Ak.  Berlin,  July,  1869,  530;  Mfix  Bauer,  Pogg.,  cxxxviii,  337,  1869  ;  ZS.  G.  Ges.,  xxvL, 
137,  1S74 ;   Cooke^  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Boston,  1874,  35. 

MicmiELSONiTB,  Min.  p.  289. — (Erdmannite,  Blonutrand),  composition  and  desoriptioa 
Nordensldold,  CBfv.  Ak.  Stockholm,  1870,  xxvii.,  365. 

MiCBOLiTB,  Min.  p.  513.— Shepard  Am.  J.  ScL,  H,  1.,  95, 1870. 

MiCROLiTES,  a  name  proposed  by  Vogelsang  (Philosoph.  d.  Geol.,  1867,  p.  139)  and  sinod 
used  by  Zirkel  (Mikrosoop.  Beschafl.  d.  Min. ,  1873,  pp.  33,  88)  for  microscopic  crystals,  some- 
times belonging  to  known  species,  sometimes  of  indeterminate  nature,  but  often  observed  in 
igneous  rocks.  The  method  of  aggregation  of  these  microlites  is  sometimes  very  remark- 
able.    Trichite  and  belonite  are  names  given  by  Zirkel  (L  a)  to  analogous  forms. 

Mikroplakite,  Mikrophyllite.    See  Labradobitb. 

306  A.  Micro3ommlte.— Scacchi,  Bend.  B.  Accad.  Napoli,  Oct.,  1872,  ZS.  G.  Gea, 
zxiv.,  506.     Further  investigated  by  v.  Bath,  Pogg.,  Ann.  Brg.  Bd ,  vi.,  p.  372,  1873. 

Occurs  in  extremely  minute  hexagonal  crystals  ;  often  grouped  together.  Crystals  striated 
vertically,  occasionally  with  edges  truncated.     0  dulL   a  (vert.)  =  '347.    1  A  /=111'  50' ;  1  : 


1  (over  i)=43'  40' :  1:1  (adj.)  158'*  34'  (angles  only  approximate). 
H.  6.    G.  2*60.     Transparent.     Colorless.     Analysis  (on  01  gr.  c< 
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consisting  of  1500  crystals). 

=        104-2 

If  the  Na  belongs  to  the  CI  the  excesa  ia  diminished  2  p.  c.     Oxygen  ratio  for  fi  :  31=3  : 4. 

B.  B.  fusible  with  difficulty.  No  loss  by  violent  ignition ;  in  hydrochloric  acid  decomposed 
with  separation  of  gelatinous  silica.  Oocurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
sublimation  in  the  leucitio  lava.    It  is  closely  related  to  sodalite. 

Milanite.    See  Hallotbitb. 

MiLARiTE,  Kenngott,  Jahrb.  Min.  1870,  81. — ^Appendix  I.,  p.  10. 

Kenngott  suggests  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Nat. 
Ges.  Zarich,  xvi.,  132,  1871. 

According  to  Frenzel  the  locality  is  Val  Giuf ,  Graubunden,  not  Val  MUar.  He  has  made  ar 
analysis  with  the  following  results :  1.  G.  =2*59.  Analysis  2.  ia  by  Finkener  (Eck,  Jahrb 
Min.,  :i 874,  62).     G.=2-5. 

Si  ^1  Ca  Ji[g  ^a         ]^  IS 

1.  71-12        e-45        11-27        (7-61)      1-55=:  10000    Freniel. 

2.  70-04      i:  62        1005        0*20  0*65       6*74        1*69=  9999    Finkenat. 


The  nabar  is  drivenoff  only  at  a  high  tempenittiTe  ;  Freiuel  rcigazdsitaa  basio,  aadmgjMa 
Olftt  the  mineral  Iralocga  i^ear  petoltM  (Johrb.  kin.,  IttTS,  71)7). 
Can  Che  eicoas  of  silica  be  Aae  to  impolitj  t 

U11.LBBITB,  ma.  p.  GO.— AnaL,  Liebe,  Jahib.  Uin.,  1871,  343. 

MiLOscatTB,  Mi",  p.  610. — Haj  be  a  mixture,  Senngftt,  Jahz.   Nat.    Geo.   Ziiiioh,  xrii., 


Uirlqoldite,  Frenzel,  Jahrb.  Uin.,  1874,  p.  673  (1873,  9!19). 

Ehombohedral,  a  (yert)=3'303.  Planes S and  -ifl,  BA-iB=123',  i?A R~W  aod  lit. 
OtTatals  vei;  minnte  and  henoe  measarements  only  approzimato.  Plane  S  often  horiimi' 
tolly  striated,  and  aomewhat  oaiTed  (oryst.  dascript.  by  TOm  Oath).  Also  masslTe  in  im- 
bedded portions  having  a  yellowish  to  reddish  brown  color.  Color  of  orTstaiB  blacklBh-brom, 
on  ed^a  red  by  tianamitted  light.  Streak  ochre-yellow.  Lnstre  glassy.  Truulacent  m 
opaque.     Brittle. 

H.  =4.  Contaius  ^b,  Fe,  Aa,  F,  3,  but  the  want  of  sufficient  qoantity  of  pnie  mal«ri>l 
prevented  an  analyeiis. 

B.  B. ,  fusible  to  a  globule,  ooloiing  the  charcoal  yellow.  In  matrass  gives  water,  and  vriik 
the  flaxes  FGacts  for  iron.  The  presenoe  of  the  acids  U  less  easily  prayed,  and  Fiesid 
Doncludes  that  it  is  probably  a  very  baaio  compound. 

Found  at  Schneebe^  with  ohalood-te,  pyromorphite,  cuprite,  torbemite,  etc. 

HiBFiCEEi.,  Hill.  p.  78.— See  Asbbnoptstte. 

HoNAZiTB,  Min.   p.  639.— (Tomeiite),  Laachei  Sea.  cryst.  description,  v.   Bath,  Fogf. 
Ezg.  Bd.,  v.,  4l;l,  1871. 
Cryst.,  Hmienbsrg.  Jahrb.  Min.,  1874,  876. 
Prodnoed  artificiaUy,  Badomiiuki,  0.  B.,  lixx.,  804,  1875. 
See  also  korarfveitt. 

UONTHOLITE.  Min.  D.  640.— OrTst.  note  (Scandioarlkl.  JfordaukiBid.  CEtv.  Ak.  Stock 
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insoL  8  "80,  9e  0*05  =  05*23.  Domejko  mentions  that  the  mineral  ia  remarkable  for  erolT- 
ing  in  the  mine  an  odor  of  chlorine  which  incommodes  the  miners.  This,  he  says,  is  due  to 
the  production  of  ozone,  which  accompanies  the  oxidation  of  the  GusOL 

Natrolite,  Min.  p.  426.— Composition  discnssed,  BamnMberg^  ZS.  G.  Om.,  zzl,  96, 
1868. 
Loch  Thorn,  Greenock,  anal.  Young,  Ghem.  News,  zzrii,  55,  1872. 
Stempel,  anal  {KUpp&rt),  o.  Eoenen,  Jahrb.  Min.,  1875,  87. 

104  E.  Nefedieffita,  P.  Punremky  (Yerh.  Min.  Gea  St  Petersbuxg,  IL.  tIL,  1872),  In 
JaJirb  Min.,  1^73,  420. 

Araorphoos,  very  similar  to  lithomaige  (Steinmark).  H.  =1*15.  G.  =2  "885.  Fracture 
conchoidal.  Color  white  to  rose-red.  Opaque,  on  the  edges  translucent.  Feel  greasy. 
Several  analyses  (not  quoted  in  Jahrb.  Min. )  gave  Tery  discordant  results,  but  their  mean 
agrees  most  closely  with  the  formula  H«MgAlsSi»OiT,  although  Pusirewsky  prefers,  on  account 
of  its  simplicity,  the  formula  HiMgAlaSiftOis*  though  it  agrees  even  less  well  with  the  anal- 
yses. Scarcely  soluble  in  adds.  In  water  0'2  p.  c  dissolves,  the  solution  giving  an  alkaline 
reaction  ;  over  sulphuric  acid  11 '30  p.  a  HaO  is  given  off  (in  22  days),  which  it  again  absorbs 
on  exposure  to  the  air.  At  260*  G.  it  loses  10 '13  p.  a  HaO,  and  4*73  p.  c.  more  when  heated 
to  the  melting  point. 

Neolite,  Min.  p.  406. — Freiberg,  a  mineral  of  similar  character,  Frenzel,  Jahrb.  Min  , 
1874,  676. 

Nephblitb,  Min.  p.  827. — As  a  microscopic  constituent  of  rocks,  Zirksl,  Jahrb.  Min., 
1868,  697. 

Monte  Somma,  cryst.,  Struver^  Atti  Aocad.  Bd.  Torino,  iii,  128, 1867 ;  altered  to  sodalite, 
same,  ibid.,  vii.,  329. 

Nephrite,  Min.  p.  233  et  aL— So  called,  from  Turkistan,  analyses,  v.  Fdlenbergy  Jahrb. 
Min.,  1809,  231  ;  1870,  484 ;  1871,  173. 

New  Zealand,  descriptions  and  anal.,  KenngoU,  Jahrb.  Min.,  1871,  293. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  SUMczka,  Q.  J.  G.  Soa,  zxz., 
568,  1874. 

NiccoLiTE,  Min.  p.  60  (rothnickelkies),  Hembach  (Wittichen),  Baden,  anal.,  Petersen^ 
PoCTSTm  cxxjriv.,  82. 
Description,  KoJcKharoWj  Min.  Russl.,  v.,  155. 

Wolfach,  Baden,  anal.  (Sb,  =  28*22  p.  a)  Petersen,  Pogff.,  cxxxvii.,  396,  1869. 
Telhadella  mine,  Portugal,  anal.  (  Winlder\  .SmYAatfpt,  Jahrb.  Min.,  1872,  818. 

Nickel,  nickeliferous  sand  from  Frazer  River,  ^ake,  Am.  J.  Sci.,  Ill ,  vii.,  238. 

NiGRESCrrB,  BorMtein,  ZS.  G.  Qea.,  1867,  342.— Appendix  L,  p.  12. 

NiOBiTB.     Synonym  of  columbite  used  by  Bammelsberg. 

Nitroglauberita.  From  Atacama  (Dr.  Sohwartzemberg).  Composition,  45l^aS  +  6S&S 
+  5^.  An  analysis  gave  ^a§  33*90,  l^aS  60 '35,  fi  5*75.  Occurs  in  a  fibrous,  translucent 
msLtm^  or  consisting  of  imperfect  crystals;  permanent  in  the  air.  When  dissolved  with  just 
Bufficient  water  at  40**  to  50"  C. ,  the  double  salt  separates  out  unchanged  on  cooling ;  but 
treated  with  cold  water  in  quantity  insuffldent  to  dissolve  the  whole,  the  sslt  is  decomposed 
into  cryhtals  of  mirabilite,  and  soda-nitre  which  remains  in  solution.  Also  found  by  Domeykc 
at  Paposo,  3d  Append.  Min.  ChUi,  1871. 

478  A.  NohUte,  Nordenskiold  fQeol  For.  Stockhokn,  ForhandL  I.,  p.  7),  Jahrb.  Mm.. 
1872,  534. 

Massive.  H.=4*(-5'0.  G.  =5*04  Color  black-brown.  Streak  brown.  Fracture  uneven; 
splintery.    Opaque.    Brittle.    Vitreous  lustre. 

Analysis. 

Ob  fi  */.!         te        Ou        ('e  1^      fig(ftn)   Ca         1^ 

50-48      14-48      2^      8  09      Oil      0  25      14-86      0  28      4  67      4-62  =  100'20 

Corresponding  approximately  to  the  formula  R'6b  -I- 1^1& 
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Elba,  czyst,  AckUiTdi,  Nuovo  Gimento  II.,  ill. ,  Feb.,  1870. 
Pibia,  St.  Gotthard,  cryst,  Kmngott,  Jahrb.  Min.,  1869,753;  1870,  781, 
Monte  Somma,  cryst. ,  tkctceki^  Atti  Aocad.  Sd.  Napoli,  March  12,  1870. 
Finland,  Wiik,  CEfv.  Finak.  Vet.  Ac.  Helsingfors,  xiil,  76,  1870-71. 
Sussex  Co.,  N.  J.,  anal ,  Leeds,  Am.  J.  Sd.,  III.,  iv.,  4^,  1872;  Belawaxe  Ca,  Penn., 
anal.,  mme^  J.  Frank.  Inst,  III.,  Ix.,  63. 

Schiltach,  cryst.,  Klocke^  Ber.  Nat.  Ges.  Freiburg,  yi.,  4,  (Jahrb.  Min.,  1874,  868). 
Is.  Bachgoun,  (Algeria),  anal.,  Vdain,  G.  B.,  Ixxix.,  250,  1874. 
(Adular),  cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth. ,  1874,  95. 

Obbosmit£,  Maskdyne^  PhiL  Trans.,  1870,  p.  198.    Appendix  L,  p.  12. 

Obteolitb,  Min.  p.  530.— Waltsch,  Bohemia,  in  basalt,  anal  (Prels),  K.  Bdhm.  Oe&,  1873, 
68. 

Ottbblite,  Min.  p.  506. — Composition,  LaspeyreSj  Jahzb.  Min.,  1869,  839. 

Ozocerite.  Min.  p.  732. — Bozyslaw,  Galicia,  Andrar,  Jahrb.  Min.,  1868,  608. 
In  Silurian  formation,  Bohemia,  Boricky^  Ber.  Qea,  Bdhm.,  Jan.  10,  1873. 

Palaoonite,  Min.  p.  483. — A  related  mineral  analyzed,  Streng  and  ZcppritZy  Jahresb. 
Oberhess.  Ges.,  Nat.,  xiv.,  30  (Jahrb.  Min.,  1873,  427). 

Paragonite,  Min.  p.  487.— Yii^nthal,  anal..,  v.  KobeR,  Ber.  Ak.  Miinchen,  1869,  866. 
Schwarzenberg  (Ochsenkopf)  Saxony,  anal,  (essentially  a  soda-damourite),  Qenth^  Am. 
PhU.  Soc.,  Philad.,  xiii..  390,  1873. 
See  also  Cossaite,  p.  63. 

Pattbrsonitb,  Min.  p.  801.  Appendix  I ,  p.  18. — Oenih  has  analyzed  the  pattersonite 
from  Unionyille  with  the  following  results : 

Si 29-90,  itl27-59,  Fe312,  ^e9-17,  ]Vlgl710,  Ltr.,  NaO-58,  it2-33,ignll-51:^101-30;  tiw 
oxygen  ration  for  &  :  £& :  fii :  ]ft  is  nearly  6  :  9  :  10  :  6,  or  near  that  of  thuringite. 

Pealitb,  see  Geyserite. 

Pectolite,  Min.  p.  396.— Fassathal,  anal.,  Lemberg,  ZS.  G.  Ges.,  xxiv.,  252,  1872. 

Pkganite,  Min.,  582. — Nobrya,  Portugal,  analyses,  Brefthaupt,  Jahrb.  Min.,  1872,  819. 

Pencatite,  Min,  p.  708.— See  predazzite. 

Penninite,  Min.  p.  495. — ^Pseudomorph  after  feldspar,  anal.,  Z^Jiarovich^  Tsch.  Min. 
Mitth.,  1874,  7. 
Zermatt,  anaL,  f>.  FeUenberg,  Jahrb.  Min.,  1868,  746. 

Relation  to  kotschubeite,  v.  Leuchtenberg ,  Bull  Soa  Imp.  St.  Pet.,  xiii.,  84,  1869. 
Anal.,  ».  Hamm,  Tsch.  Min.  Mitth.,  1872.  260. 
Lnppikko,  anaL,  Jemstrdmy  (Efv.  Finsk.  Vet.  Soc,  xvi,  38,  1873. 

Percylite,  Min.  p.  122. — So.  Africa,  anal,  Mcukdyne  and  Flighty  J.  Ch.  Soc.,  IL,  x., 
1051. 

Petalite,  Min.  p.  229.— Elba,  ciyst.,  v.  Rath,  ZS.  G.  Gea.,  xxii.,  668, 1870. 

Pbrofskite,  Min.  p.  146. — Wildkreuzjoch,  cryst,  ffessenberg,  Min.  Not,  x.,  38,  1871; 
xi.,  1,  1878  (Pogg.,  cxUv.,  595). 

Petzite,  Min.  p.  51. — California,  anal.,  Oenth,  Am.  J.  ScL,  n.,  xIt.,  309;  Colorado, 
anal.,  Gmth,  Am.  Phil.  Soc.  Philad.,  xiv.,  226,  1874. 

PHAK.MACOLITE,  Min.  p.  554. — ^Wittichen,  Baden,  anaL,  Petersen,  Pogg.,  cxxxiv.,  80. 
Joachimsthal,  cryst.,  and  anaL,  Tseherfnak,  Ber.  Ak.  Wien,  lyi.,  829, 1867. 
Cryst.,  Schravf,  Tsch.  Min.  Mitth.,  1873,  138. 

Pdekacite,  Min.  p.  630. — Color  investigated.  KokseharoWy  Yerh.  Min.  Ges.  St.  Pet.,  IL 
iv.,  822. 

Phillipsitb,  Min.  p.  438. — From  basalt,  cryst.  memoir,  8treng,  Jahrb.  Min.,  1874,  661, 
Richmond,  Yictoria,  oryst.  description,  analyses,  Ukiehy  Gontrib.  Min.  Vict.,  p.  30. 


PrroLKRtTE,  Min.  p.  4T3.--AiialTBiB,  Matktlynt  and  FKght,  Oh.  Vnm,  xzti.,  980,  J 
Ch.  Soo..II.,ii.,  18,  1871. 

It  is  diovn  by  H,  and  F.  that  the  meeriehaluminite  of  Boss,  sinoe  called  imilaUt  bj 
Rchrauf  (Verh.  Q.  Beiuha,  1870,  43)  is  ideutioal  with  pholeiite.  An  tuuUnis  gave  thes 
Si  il-U,  Si  41  '07,  fl  lfl-78  =  100. 

Pnosi'noBcnBOMiTB. — Appendix  L ,  p.  12. 

riiuEi-uoBiTB,  Min.  p.  fiSO.— Qepoeits  iti  Nbobd,  Wicke,  Jahrb.  Mia.,  ISCQ,  88. 
DepoBiU  on  baiilu  of  Daieeter,  analyBea,  Sducaekhofer,  Jahrb.  k.  Beich^  zzL,  211. 
t'com  Belmez,  de  JltydMet,  Bull.  Soc  G.,  IIL,  L,  SOO,  1B73. 

— BobemiA,  in  basalt,  anal.,   Fankn,  Ber.  Ohem.  Bdhm.   0«a., 


PiCHOMBUiTE,  HiiL  p.  643.— StasBfort,  Drntala  examined,  OnXh,  PogK. ,  ozxxviL ,  449, 
1869. 
Ealuaz,  Qalida,  chem.  exam.,  v.  Hatitr,  Jahrb.  0.  Keiohs,  xs.,  141. 

PiCROPHARUACOLira,  Min.  p.  555,— Freiberg:,  Frerad  obtained,  Xt  =  46-93,  Oa  =  S5-T7, 
Sig  =3-73,  n  =  24-01,  Bgroeli^  with  the  resultB  of  Stromayer,  and  he  r^arda  it  as  deserr- 
iuif  of  a  place  aa  a  g^ood  species,  Jahrb.  Hin.,  187S,  786. 

FlQLlTE,  Min  p.  4S5  — A  Rapposed  new  mineral  from  Cheateifield,  Mass.,  in  large  orjatal*. 
pseud omorphonB  after  Bpodnmene,  afforded  Jviitrt  (as  approximate  leaolte)  %\  55'9,  -Si  (Fe' 
37-7,  S'ft  10-5,  S  4-5.  11^3.  G,  =  2e9fl.  Am.  Chemigt,  U.,  1,  800,  Feb.,  1871.  Very 
prol^bly  identical  with  the  cymatolite  of  Shepard  [Min.  p.  456). 

..  enclosing  a  kernel  of  iolite,  Jfofatuaty,  Vorh.   Nat   Vet 


Pi,ATrscM.  Min.  p  10.— In  northern  Lapland,  Fogg.,  cxL,  336. 
RnHBian  localities,  analyses  and  deBCriptioo,  Koksobaroff,  Min.  Rusal.  v.,  177,  371. 
In  sand  froin  gold  washingt.  California,  Am.  J.  ScL.  IlL,  vi.,  133. 
<Eisenplatin),  anal.,  Fraad,  Jahrb.  Min.,  1874,  684 

Plaoiosite,  Min.  p.  89.— Wolfach,  Baden,  Sandherger,  Jahrb.  Min.,  1869,  313. 

PI.K01 
Not.,  vii 

Plesbite,  Min.  p.  78.— ifeuniw,  Ann.  Ch.  Phya.,  IT.,  xyiL,  34,  1869. 
Plohballofuanb,  Bomhkei. — Appendix  L,  p.  13. 

Plchbocalcitb,  Min.  p.  678.— Bleiberg,  CarintUa,  anal.,  mftr,  Jahrb.  Mia.,  1871,  Stt 
pLDMBocrPHiTK.  Adam,  Tableaa  Min.,  1869,  52.     Syn.  of  cnproplumbite,  Dana,  Min. 
p.  43. 

9,  p.  67.   Byn.  of  sohwartMmborgite,  Dana,  Min. 

Poi.TABOYRiTE,  Snndbergtr  and  Peteriert,  Appendix  L,  p.  13. 
Polychase,  Min.  p.  633.- Anal,  Rammeliberg,  Pogg.,  ol,  307,  1878. 
PoLTHAMTG.  Min.  p.  641.— StaKsfntt,  in  halil«,  Rekluirdt.  Jahrb.  Min.,  1869,  825. 

Berehteagaden.  Bavaria   anaL,  SrfoAn-,  Jahrb.  Mm.,  1889,  578. 

Hallstatt.  cryst.  Iprobabiy  monociinic),  Ttehm'mnk,  Ber.  Ak.  Wien,  Ixui.,  uaa,  ISTl. 

Btebiiik,  Galicia,  analyaet,  e.  IM,  T«ch.  Min.  Mitth.,  1874,  89. 
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p]tT£DAZZiTE,  Wn.  pi  708.  — AcGOTdlsg  to  HauensehM  (Ber.  Ak.  Wien,  Ix.,  795,  1869) 
%tredazHt6  and  penoatUe  arts  both  mixtures  of  caloite  and  bra  cite.  The  same  conclusion  was 
reached  by  Damour,  Bull.  Soo.  G.,  France,  II.,  iy.,  1050.  The  Rubject  has  been  farther  in* 
vestigated  bj  Letnberg  (ZS.  O.  Ges.,  xxiv.,  229,  1872)  with  conclnsiTe  resnlts.  According  to 
the  hitter  the  black  color  is  due  to  the  presence  of  finely  divided  pyrite  (not  organic  mat- 
*'or,  as  uiged  by  Hauenschild). 

PREHNITB,  Min.  p.  410.— Composition,  analyses,  Bammelaberg,  ZS.  6.  Ges.,  xz.,  70. 
Slate  river,  L.  Superior,  anaL,  Chapman^  Can.  Journal,  II.,  xii.,  207,  Nov.,  1869. 
Harzbuig,  cryst.  deHcription,  composition,  Streng^  Jahrb.  Min.,  1870,  814. 
Tortola,  anal.,  Ak.  H.  Stockholm,  ix,  No.  12, 1870  (Glove's  GeoL  W.  India  I.,  p.  80). 
Dumbartonshire,  anal.,  Young ^  Gh.  News,  xxvii,  55. 

600  A.  Priceite.  Giyptomorphite  (?),  ChtUBy  Am.  J.  Sci.,  m.,  v.,  287;  Prioeite,  dUK' 
mauj  Am.  J.  Sci.,  m.,  vi.,  128. 

Compact,  chall^,  the  powder  oonsisting  of  minute  rhombic  crystals.  Soft.  G.  =  2*209- 
^*298.     Color  milk-white,  without  lustre.     Feel  gfreasy  and  unctuous. 

Analyses,  1.  Silliman,  1.  c.    2.  Chase,  variety  found  in  bowlders.    3.  Chase,  from  veins. 

B  Ca  fl  NaCl,  Fe,5l 

1.  I        (48-82)  81-88  18*29  96^    =   10000 

2.  (4704)  29*96  22*75        alkalies   25  =  ♦  100  00 

3.  (45-20)  29*80  2500  '"       tr.  =   10000 

*TnoeCL 

Billiman  gives  as  the  probable  formula  Ca'B^  +  6l6r. 

B.B.  gives  a  green  flame,  and  fuses  at  a  red-heat.  In  the  matrass  gives  off  neutral  water. 
Insoluble  in  water,  but  perfectly  so  in  hydrochloric  acid. 

Found  in  a  hard,  compact  form  in  layers,  between  a  bed  of  slate  above,  the  cavities  and 
fis<«urefl  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  oz 
rounded  masses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  How  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  ^oighing  about  200  lbs.  each. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  ttom 
a  weight  of  20  lbs.  down  to  small  pellets  the  size  of  a  pea,  or  even  smaller. 

Locality,  Curry  Co.,  Oregon,  five  miles  north  of  Chetko. 

Prochloritb,  Min.  p.  501. — No.  Carolina,  with  corundum,  analyses,  Oenth^  Am.  Phil. 
Soc.  Philad.,  xiii.,  893,  1873. 

Prodstitk,  Min.  p.  96. — Wittichen,  Baden,  anal,  Peteram,  J.  pr.  Ch.,  cvi.,  144,  1869, 
Pseudomorph  after  stefanite  and  argentite,  DdU,  Tsch.  Min.  Mitth.,  1874,  87. 

PsEUDOMALAcniTE,  Min.  p.  568 — (prasine),  anal.,  J.  Ch.  Soa,  II.,  x.,  p.  1057. 
(Ehlite),  anal,  Church,  J.  Ch.  Soc.,  II.,  xi.,  p.  107. 
Cryst,  .Sc/<raM/(triclinic),  Tsch.  Min.  Mitth.,  1873,  139. 

PsEUDOFniTE,  Min.  p.  496. — Note,  Kenngott,  Jahrb.  Min.,  1869,  343. 

PucnsRiTE,  Fremdy  J.  pr.  Ch.,  II.,  iv.,  227,  361.— Appendix  I.,  p.  12. 
Further  investigations  on  crystalline  form,  showing  relation  to  brookite,  Webaki/,  Tsoh* 
Min.  Mitth.,  1872,  245.    Analysis,  I^Venzel,  Jahrb.  Min.,  1872,  514,  93»J. 

Pyrargvrite,  Min.  p.  94.-- Wolfach,  Baden,  anal.,  Senfter,  J.  pr.  Ch.,  cvi.,  143,  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato.  Dan  Severo  Navia.  Naturaleza,  1874,  154. 
Pseudomorph  after  silver,  Ddtf,  Tsch.  Min.  Mitth.,  1874,  80. 

Ptriciirolite,  Adam,  Tablean  Min.,  1869,  p.  93.  Synonym  for  pyrostilpnite,  DaxuL 
Min.,  18()8,  p.  93. 

Pyritb.  Min.  p.  62.— Altenhunden  (i  p.  a  thallium),  Marquarty  Jahrb.  Min.,  1868,  608. 

In'/ftingsfelde,  Hcssd,  Fogg.,  cscxxvii,  530,  1869. 

Traversella,  FleMenberg,  Min.  Not,  ix.,  60,  1870. 

y>truvet\  complete  cryst  memoir,  with  many  fignures,  and  a  large  number  of  new  formi, 
Mem.  R.  Accad.  Sci  Torino,  II.,  xxvi.,  1869;  again  StrdveTy  Atti  Aoead.  Soi  Tozino,  1871 
:>74  et.  seq. 


Pram  the  LollJng,  Z^arwitA,  eiTsl,,  Ber.  Ak.  Wfen,  li.,  814,  1869;   Lotos,  1870,  p.4 

Chilohilione  (Is^re),  cryst,  e.  BatA,  Po^.,  czliv.,  683,  1871. 

ContiLining:  areenic,  SEQith,  Chem.  News,  xziii.,  221,  1871. 

Thermo- electricftl  chamcter,  Friedtl.  Ann.  Ch.  Phyi,  IV.,  iviL,  79,  1868.  &«,  Vogf. 
cilli.,  1.1871;  £Wnit;/»nd  Uana,  Ber.  Ak.  Wlen,  bcii.,  145,  lfi7,  1874.  Breaaa,  Tsch 
l[ln.MLtth.,  1872,23. 


PiitOCIII.oRE,  HiD.  p.  512. — ScbeeliD^n,  Kaiaerstnfalgebirfa,  «naL,  fn«p,  ZS.  Q.  0«t, 
zziiL ,  GSO,  1871 ;  nee  Ad^'r«. 

Uiaak,  Brevig,  Fredriksvom,  analyses,  Samm^Uierg,  Pogg.,  oxUt.,  ISl  et.  aeq.,  IBTl; 
eL,lS8. 

.  PiKOLcetTE,  Min.  p.  16S. — AUicama,  anal.,  Domejko,  Zd  Append.  Uiu.  Chili,  p.  8,  IMI. 


Ptrosclbrite,  Min.,  p.  4D3.~Kelatcd  mineral,  anal,  Ladt,  Am.  J.  Set,  IH.,  tL,  23. 
fit.  Philipp,  Alsace,  anaL,  Mei-t,  Jahrb.  Min.,  187S,  70. 

Pybcbhalite,  Min.  p.   414— Orvit,    JTordnulMJd,   (Bf».  At   Stoclcholm,  xiriL,  Sti, 
1870. 
Nordmatken,  Sweden,  anal,  WoAter,  Ann.  Ch.  Phann.,  clvl,  85,  1870. 

Ptrophtllitk,  Min.  p.  451— Tfermland,  anaL.  IgtlttrSm,  (EU.  Ak.  Stookh. ,  1868,  xir.,  B& 

Anal,  in  fowils,  NdgM.  Ber.  Ak.  Milnchen,  1868,  6liZ. 

OttrS,  anal.,  .fiontncA,  BuU.  Ac.  E.  Belgr.,  II,,  u-ri.,  489,  ISOa 

Pagodite.  ana!.;  Chure/i,  Chera.  News,  xxii,  220,  1870. 

Pyroxene,  Min.  p.  212.— Degero,  anal.,   Wiik.  Jahcb.  Min.,  1808,  1&5. 

UeteoiLte  of  Shereotty,  TiK'/trmak.  Ber.  Ak.  Wien,  Uv..  133,  1873,  "Ein  angitihnlicliH 
Mineral  "gaTe  him,  Si.SJiM,  Si  0-25,  f"e  3;J-19,  ig  14-29,  OalO-4fl=100-5fl(CaMg,3Pe.Si|. 
in  physical  and  optical  characters  near  diopside. 

Distinguished  from  related   minerals  by  the  i 
S,  1869. 

Formed  by  iablimation  at  TesnTiDi.  SeaedU.  Atti  Accad.  Bci.,  Kapoli,  v.,  Sept.  14,  1 
■-■-        -      -•      ■    "1,  1878. 


Associated  with  hornblende  at  Vesuvius,  v.  Rnt'i,  Pow.  Erg.  Bd.,  " 

AnaL,  E.  Iteyer,  Tsch.  Min.  Mitth..  18^,  258. 

Pyroxene  group  of  minerals,  Tidiermak.  Uiu.  Hitth.,  1671,  I 

Made  artificially,  Ltehartitr,  C.  R,,  lixv.,  4S7,  1S72. 

See  ako  tugits. 


PyRmroTiTE,  Min.  p.  58.— Composition  discnssed,  etc.  (see  ohalcopyrrhotito),  BbuMtrani, 
(Efr.  At  Stockholm,  uvii,  24,  1H70. 

Showing  polarity,  jir6(inffo((,  Jahrb.  Min.,  1870,  854. 

BrewEter.  N.  7.,  psendomorph  after  serpentine,  J.B.  Dana.  Am.  J.  SoL,  IH,  Tiii.,3iS, 
1874 

Composition  diBcusged,  Knop,  Jahrb.  Min,,  1873,  524. 

Quartz,  Min.  p,  1H9.— ■'  Die  Gesotie  regelmassiger  Tenrachsong  mit  gekreuiten  Hanpt- 
aien,  etc," — Jeitaeh,  Pogg,,  cmiv,  540. 

Baveno,  eryK.,  new  form,  Becker.  Pogg.,  cniri.,  030. 

Enormous  crystals  from  the  Tiefen  glacier,  Pngg,,  cixxvi.,  637. 

Carmrn,  cryst,  .Wiirjf,  Jahrb.  Min.,  18G8.  822, 

Etchings  on  oijBtalline  faces,  J.  HirtehwaUl.  Po^.,  cmmi.,  648,  1860. 

Description  of  remarkable  crystals  from  Elba,  u.  Itath.  Z9.  Q.  Qes.,  wrii.,  610,  658,  737 
1870:  Ae'wiTdi,  Nuovo  Cimento,  II.,  iiL,  Feb.,  1870:  BtmMeii,  Mem.  Aa  flcl  Bolop* 
IL,L-. 

Color  of  smoky  qoattr  dne  to  presence  of  an  organio  substance  containitig  earOoD  sao 
nltrocBn,  Former,  Fogg.,  ozljil.,  173. 
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Wallithal,  near  Biel,  Obex  Wollis,  czTst. ,  new  fomiB,  Weiss,  Yerh.  Nat.  Qea.  Bonn.,  zxyiii, 
L4ft,  1871. 

Paragenetical  inyestigations ;  the  trapezohedral  planes  are  conditioned  by  the  presence  of 
fluorine  or  chlorine  compound s,  being  formed  simultaneouslj  with  the  evolution  of  fluorine  or 
chlorine,  in  part  in  consequence  of  their  indirect  influence,  in  part  though  subsequent  etch* 
:ng.  Stekntr.  Jahrb.  Min  ,  1871,  33. 

Striegau,  Silesia,  cryst.  memoir,  Wehsky,  Jahrb.  Min.,  1871,  783,  785,  897. 

(Faserquarz)  pseudomorph  after  crocidolii;e,  FSscher^  Tsbh.  Min.  Mitth..  1878,  117 ;  WibeL^ 
Jahrb.  Min.,  187;^,  3(57 ;  Lasmdx,  ibid.,  1874,  165. 

Poohnah,  cryst.,  Scharff,  Jahrb.  Min.,  1873,  944. 

Oberstein,  Baveno,  etc.,  cryst.,  Websky^  Jahrb.  Min.,  1874,  118. 

Cryst.,  Laspfyres,  Jahrb.  Min.,  1873,  941 ;  1874,  49,  261. 

Pseudomorph  after  garnet,  calcite,  anhydrite,  barite,  pyomorphite,  scheelite,  eta»  F^emd^ 
Min.  Lex.  Sachsen,  361. 

Galenstock,  Wallis,  crystals  with  the  basal  plane,  Baum,   ZS.  G.  (}es.,  zxri.,  194, 1874. 

Containing  water,  the  so-called  enhydros,  occurrence  and  character  described,  Beeohwozthy 
Victoria,  Dunn,  p.  33 ;  Fo&i'd,  p.  71,  Trans.  Boy.  Soo.  Victoria,  x.,  1874. 

Remarkable  association  with  calcite,  «.  Ratk^  Ber.  Ak.  Berlin,  1874,  688. 

Crystalline  form  discussed,  Kenngott^  Jahrb.  Min.,  1875,  27. 

Rabdionite,  v.  KobdL,  Ber.  Ak.  Miinchen,  Jan.,  1870.— Appendix  I.,  p.  18. 

Ralsi'onite,  Brush,  Am.  J.  Sol,  III.,  ii,  30.— Appendix  L,  p.  13. 

Nordenskiuld  has  further  investigated  the  ralstonite  from  Ivituk,  Greenland,  and  obtttSned 
the  foU owing  results,  agreeing  essentially  with  the  description  given  by  Brush  (1.  o.).  H.  = 
4 '5.     G.  =  3-63  (on  0  1 3  gr.).     Characters  as  described  by  Brui^L 

Analysis  (on  0*221  gj.). 

Al  Ca  Mg  Na  Ka  I^OFl  £[ 

33  94         1-99  5*53  4*66  tr  tr  (50-05)        14*84  =  100 

Nordenskiold  finds  that  if  the  loss  be  considered  as  being  flnorine  alone,  it  is  insufficient  to 
combines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present. 
He  writes  the  formula  Mg  ) 

3Ca  [  PI  Al  Fl,  +  2Ci  S-^l -^  lOti 


Na  ) 


Mg) 

2Ca  V  ;^i 

]Sa  ) 


He  also  suggests  the  following  formula,  after  the  type  of  the  spinel  group,  which  it  zb« 
sembles  in  crystalline  form:    R  A  (0,F1)4  +  2^ 

Rammelsbergitk,  Min.  p.  77.— Anal.,  ^indherger^  Ber.  Ak.  MUnchen,  1871,  302. 

377  A.  Rauite,  PaykuU,  Ber.  Chem.  Ges.  Berlin,  1874,  p.  1834. 


5. 

99-90. 

fuses  with  difficulty  on  thin  edges. 

Occurs  on  the  Island  of  Lamd,  near  Brevig,  Norway.     Formed  from  the  alteration  of 
elseolite.    It  may  be  identical  with  the  ozarkite  of  Shepard  (Dana  Min.,  p.  430). 

Rrdondite,  Shepard,  Am.  J.  Set,  IX.,  xlvii,  488, 1.,  96.— Appendix  I.,  p.  13. 

Resin,  Min.  p.  789  et  seq.— Samland,  BrQsterort,  Spirgatis,  Ber.  Ak.  Miinchen,   1871, 
172. 

Valley  of  the  Amo.  Ouareschi,  Boll.  Com.  Geol.  dltalia,  1871,  70.     See  Bombiccite. 

Alaska,  p.  88;  Mesen,  p.  90,  Ohydenitis,  CEfv.  Finsk.  Vet.  Soc.,  xiii..  71,  1870. 

Helbing  has  described  a  new  resin  from  a  quarry  at  Ensenau,  near  Heilbruim.    An  analysis 
gave  C  7501,    H  9'5l,  O  1-37,  FeS^  1411  =  100-00.     The  part  soluble  in  other  (19  p.  c.) 
has  the  composition,  C40  H^a  Ot ;    9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  composi 
tion  Co  H,o  Oj ;    and  T3  p.  c,  insoluble,  gives  C40  H.,.— Ann.    Ch.  Pharm.,  clxxii,  297 
1874. 

Reissite,  Hefsenberg,  Min.  Not.,  Ix.,  22.— Appendix  L,  14 

RESTORiiELiTE,  ChuTch,  J.  Oh.  Soo.,  H.,  viii.,  166.— Appendix  L,  p.  18. 


346  A.  Reunite,  OUve,  Ak.  H.  Stookk,  ix., 
IslMtdB,  p.  ^.  A  bjdroiiB  uliotie  of  copper  uid  ii 
O.  =  aOO.     Analfsia,  Fiebelkom.  L  c. 


If  the  iron  u  protoxide  it  e^vea  tlie  fonnnlk  £'  Si'  +  9  aq.  It  ia  easily  deoonpoudbj 
HO.  Found  with  malachite  and  chijsocolla,  at  Pnerto  Bioo  (Lnqnilla),  West  Indies,  uid 
tuuned  from  Don  Pedro  Reaann. 

Bbtinite,  Mn,  p.  Tn9.— Chydenina,  CEfv.  Finak.  Tet.  Boo.,  ziii.,  93,  1870-71. 

RBTZBAHriTB,  Min.  p.  100.— Eqniralent  with  ooealite.  Frenwl,  Jahrb.  Min.,  1874,  681. 

677.  Rhafite,  WeUbach  (Abh.  Berg.  a.  Hi-tleaweaena),  Jahrb  Min.,  18T4,  302.  TinUer, 
J.  pr.  Ch.,  II.,  I.,  p.  100.  1874 

In  CTTBlalline  aggregates,  spherical  or  mammiUaTj  (isometiio),  nnooth  on  the  nufuc. 
H.  £:.  C.  O.  =  6'^.  Color yeUowish-green,  sometunea  wax-yellow.  Lnstre  wfuc-like.  On 
the  edges  tranalncent ;  brittle ;  ftACtnie  denst)  and  inoompletelj  oonaboid«L 

An^aia,  Winkler  (L  o. ) 


•W^i 


I  Kjvei 


7270       U-20  1-63  147         O'50         4-03  S'26  =  ftS^ 

giving  the  formnla,  Gi'  A*  If.     It  ia  related  to  ateteatita. 

Easily  soluble  in  hydroohlorio  acid,  with  difficulty  in  nitrio  acid.  In  the  matran  decrepi- 
tates, and  crumblea  to  a  yellow  powder,  giving  off  its  water  ;  on  oharcoal  fusible. 

Occurs  on  biHmiitite  aud  quan,  acoompaiited  by  wolporgite,  at  the  * '  Weiater  Hinoli " 
mine,  near  Schneeberg,  Saxony. 

83.— Bhodiom-gold  desoribed  by  del  Bio     Dim 


BioHITE,  Jahrb.  Min.,  1870,  500.— Appendix  L,  p.  14. 

Btpidolite,  Min.   p.  407^ — Eotschnbeite,  analyses,  KoktehaT<M,  Min.   Bnaal., 
ri..02. 
MassiBchlucht,  anal.,  tt.  F^nierg,  Jahrb.  Min..  1868,  740. 
Monte  Pisani.  etc.,  anal  (Oberardi).  Achiardi,  Boll,  Com.  Qeal.  Ital .  1871,  158. 
Brewatcr.  N.  Y.,  anal.,  Brtidfnbnugh.  Am.  J,  Soi.,  UL,  vi,  208,  1873. 
Zillerthol.  anal,.  Tsob,  Min.  Mitth,,  1874,  244. 


607.  A.  RIvoUte,  DitAmx,  C.  B,.  lixriii.,  p.  1471,  1874. 

AmorpUouB.  compact,  with  a  atony  look.  Fracture  nneTen.  Opaqne.  Color  jellowjih 
green  to  grajiBh-green,     Streak  gnt^ah-green. 

E.  =  3'5-4,     0,=  3'55-3  02.     Fn^ile,  bre»kiDg  into  pieces  at  the  blow  of  a  hammer. 
Analysis,  Ducloux  (L  c) 

5b  Ag  Co  0  Ca 

42-00  1-18  89-60  21-00  tr  =  103-68 

DaalOQx  gives  the  formula  Sbi  -f  4  V^  t  0,  nrpng  that  the  aotimony  is  present  In  the  oon- 
dition  of  tntimooio  acid. 

Decrepitates  on  heating,  colors  the  flame  green.  On  charcoal  alone,  in  redndnj  fl»ni«, 
leaves  a  metallic  globule  with  no  odor  of  aiaeuio  nor  fumes  ol  antimony.  In  the  clo«ed  tube 
gives  oQ  carbonic  acid  and  becomes  black.  Gives  no  reaction  for  ml^ar.  With  the  d wi 
nves  a  copper  reaction.  Treated  with  hydrochloric  acid  in  the  oold  givea  off  oarboniii  kA 
out  iJ'ssolvea  onW  in  part 
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Ooonn  in  small  ixre^olar  maaBes  diaseminated  through  a  yellowish-white  limestome,  on  the 
irent  side  of  the  Sierra  del  Cadi  proyince  of  Lerida. 
Named  in  honor  of  M«  Pzof.  Bivot  of  the  School  of  Mines,  Paris. 

Boas'FERiTB.     Rapper,  Am.  J.  Sd,  n.,  I,  85. — Brush,  Appendix  I.,  p.  13. 

KennffQtt  (Jafarb.  Min.,  1872, 188)  has  proposed  to  give  the  name  mpperUe  to  the  man- 
ganese dolomite,  analyzed  by  Boepper  (La),  and  the  name  itirUngUe  to  the  iron-manganese- 
zinc-chrysolite.  The  latter  name  cannot  stand  as  ic  has  already  been  giyen  to  the  mineral 
most  characteristio  of  the  locality  (Franklin,  N.  Y.),  that  is,  the  red  oxyd  of  zinc  (zin<^te, 
Dana,  but  see  Min.  5th  ed.,  5th  sub.  ed.,  p.  135),  Alger.  Min.,  p.  565, 1844,  by  him  incorrectly 
written  sterlingite.  Moreoyer  the  other  mineral  being  only  a  snb-yariety  does  not  deserye  a 
name.  Almost  slmnltaneonsly  with  the  note  of  Kenngott,  Brash  gaye  the  name  roepperite 
to  the  new  chrysolite  of  Boepper,  and  there  is  no  qnestion  bnt  uiat  this  name  should  be 
reoeiyed ;  it  may  be  added  that  it  ia  already  accepted  by  Ototk,  Tabellanadhe  Uebetsicht  dei 
Mineraliea,  etc.,  p.  52,  1874. 

BcESSLBRiTB,  Min.  p.  556.— Joachimsthal,  Tschermak,  Ber.  Ak.  Wien,  lyl,  828, 1867. 

BoMBiTB,  Min.  547. — (Composition,  Kenngott,  Jahrb.  Min.,  1870,  990. 

BosBLiTB,  Min.  p.  560. — This  yery  raze  mineral  has  been  recently  zediscoyered  at  the 
Daniel  Mine  near  Schneebezg.  Schranf  (Tsch.  Min.  Mitth.,  1874,  187)  has  inyestigated  it 
tboronghly,  and  proyed  that  it  ia  beyond  doabt  an  independent  species.  According  to  him  ita 
crystalline  form  is  triclinic,  a  (yert.)  :  b  :  0=1*4463  :  1  :  2*2046.  The  fundamental  angles 
are :  (=91"  0',  17=89'*  26'.  C=90*  40'.  The  habit  of  the  czystals  is  qnite  yaried,  bnt  they 
are  especially  characterised  by  their  tendency  to  the  formation  of  twins.  All  the  oiystals 
inyest^ted  by  Sclffanf  proyed  to  be  twins,  in  many  cases  of  the  most  complex  natore.  Bat 
withoat  figures  any  description  of  them  would  be  nnintelUgible.  H.  =8*5.  G.  =8*585,  Bap- 
pold  (on  crystals,  008  gr.) ;  8-506  Daniel  (crystals,  0*04  gr.) ;  8*788  Bappold  (massiye  and 
perhaps  not  perfectly  pure);  Sdhranl     G.=8'46.  Weisbaoh  (Jahrb.  Min.,  1874,  871). 

Anidyses,  1.  and  2.  Schranf  (L  a) ;  8.  Winkler,  J.  pr.  Ch.,  11.,  x.,  191,  1874. 

2bi  Co  Oa  Mg  ti 

1.  Daniel  Mine.       60*9  (121)  21-9  4*8  108  =100*00  Schzanl 

2.  Bappold  Mine.    49*6  (15*9)  19*2  4*8  10*5  =100*00  Schraul 
8.    Daniel  Mine.       49-96  1245  28-72  4*67  9*69=100*49  Winkler. 

Schranf  writes  the  formnla  ]^2st+8£r  or\m>re  exactly  7Ca,2ftg8Co,82s9,10d,  (for  czystals 
from  the  Daniel  Mine),  and  60a,2ldg,40o,8As,10t^  for  those  from  the  Bappold  mine.  The 
Daniel  czystals  Jiaye  a  lighter  color,  corresponding  to  the  smaller  percentage  of  cobalt,  and 
greater  amount  of  lime. 

When  heated  at  100**  0.,  the  czystals  break  into  fragments,  and  take  a  dark-blue  color,  but 
resume  their  red  color  on  cooling. 

BosTHOBKiTB,  Hofer,  Jahrb.  Min.,  1871,  561.— Appendix  L,  p.  14 

RUTILB,  Min.  p.  159. — (Bmenorutile),  Kolaeharaw,  Min.  Bassl.,y.,  198. 
Co.  Mayo,  Ireland,  anaL,  B^fndMe,  J.  B  Qeo\,  Soa  Dublin,  II.,  H.,  164 
'  Associated  with  hematite,  v.  BtUh,  Pogg.,  dii,  21, 1874. 

Sahlitb,  Min.  p.  215.— -Valpellina,  anal.,  «.  Bath,  Pogg.,  cxliy.,  887. 

Sal  Ahmoniao  was  found  abundantly  at  Yesuyius  after  the  eruptions  of  1868  and  1872. 
The  czystals  showed  the  following  forms  :  0, 1,  s  2-2,  8-},  they  haye  often  a  yellow  color  dne 
to  a  chlorid  or  a  basic  chlorid  of  iron.    Seaeehi,  Bend.  B  Aocad.  ScL  Napoli,  Oct.,  1872. 

SAMAB8K1TB,  IGn.  p.  520. — ^And  related  minerals,  composition  discussed,  Hermann,  J. 
pr.  Ch.,  oyil,  189,  1869;  H,  it,  123  \Bammd8berg,  Pogg.,  cl.,  218,  1873;  cryst.  note, 
Zerrenner,  ZS.  G.  Ges.,  xxy.,  p.  461,  1873.    See  nohUte. 

Sakdbbrobritb,  Min.  p.  104. — ^A  mineral  of  similar  fozm  and  composition  has  been 
described  and  analyzed  by  Achiardi,  Lettera  a  Carlo  Begnoli,  sopra  alcuni  Min  del  Pern,  p. 
15,  Pisa,  1870.     See  also  Domeyko,  8d  App.  Min.  Chili,  1871. 

SA2TIOINB,  Min.  p.  852.— Cryst.,  p.  454,  anal.,  561,  «.  Bath,  Pogg.,  oxxxy. 

Safokitb,  Min.  p.  472. — ^Filling  cavities  in  trap,  Geoige  Is.,  north  ooast  of  PdnM 
Edward's  Is.,  anal,  Harrington^  Can.  Nat,  II.,  yii,  179 
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Saboofsidb,  WiBbtky,  ZS.  G.  Ges.,  zz.,  d46, 186a— Appendix  L,  p.  14. 

SCAPOLITB,  Min.  p.  817.— Back's  Ck>.,  Pemo.,  anaL,  Leed»,  J.  Fiank.  Lnitt.,  HI.,  Ix.,  fit. 
1870. 

ScHSSLiTE,  Mm.  p.  005. — Ooquimbo^  anal.,  oontaming  6*2  p.  a  VH)*,  DomBjko  2d  i^ 
pend.  Ifin.  Chili,  p.  2,  1867. 

Riesengebiige,  czyst,  RammeUberg^  ZS.  G.  Ges.,  ziz.,  403, 1807. 

DomodoeBola,  Piedmont.  Bep.  Brit.  Aasoa.  1869,  p.  88. 

Bnasian  localities,  ifecA;  and  TeUh^  Yeih.  Min.  Ges.  St.  Pet.,  n.,  It.,  812,  1860. 

SchwazzenbeTg,  Stdznsr,  Jahrb.  Min.,  1869,  745. 

Ciyst  memoir  (many  fignres),  Bauer,  Wiirtemberg  Nat.  Jahrb.,  1871, 129  (POgflT.,  oadiii, 
452). 

Pound  at  Granssen  (Bohemia),  Snlzbadi,  Salskammeiynt,  ZS.  G.  Ges.,  zxir.,  595, 1872. 

TrayerBeUa,  contains  didjminmt  Homer,  Chem.  News,  xxriii,  299 ;  {Sorbif^  Pioo.  Boy. 
Soo.,  xriiL,  197). 

Meymac,  (3ozr^,  anaL,  Camot,  G.  B.,  Ixxiz,  638,  1874.    See  meymacite. 

ScHEFFKRiTB,  IGii.  p.  215.— Gzyst,  NorderukiSH  CBfr.  Ak.  Stockhohn,  zzriL,  509. 
1870. 

SCACCHITB,  Adam,  Tableau  Min.,  1869,  p.  70. — ^A  chlorid  of  manganese,  supposed  by 
Scacchi  to  oocnr  at  Vesavins.     See  Dana,  Min.,  p.  122. 

112  B.  Schirmerite,  Genth,  Am.  PhiL  Soa  Philad.,  xir.,  230,  Aug.  2lBt,  1874. 

Massiye,  finely  giannlar,  diaseminated  through  quarts ;  no  cleayage  observed.  Fracture 
oneTen ;  soft ;  brittle.  G.  =  0737.  Color  lead-gray,  inclining  to  iron-black.  Lnstace  metal- 
lia     B.B.  fnses  easily,  and  gives  the  reactions  for  bismuth,  l^d,  silver  and  solphnz: 

Analyses,  1.  (1  p.  a  qnartz  deducted).    2.  (1  '07  p.  a  dednoted). 


Pb 

Ag 

Bi 

Zn 

Fe 

S 

1. 

12  69 

22-82 

46-91 

0-08 

0  03 

14-41=    06-94 

2. 

12-76 

24*75 

(47-27) 

018 

007 

15  02-10000 

Atomic  ratio  for  Pb:Ag:Bi  :  S=^l  :4:4:  9  neady,  oorresponding  to  PbS,  2Ag,8, 2BisSf . 
It  is  allied  to  and  closely  resembles  oosalite.         . 
Occurs  with  other  teUurinm  minerals  at  the  Bed  (Tlond  mine,  Colorado. 
Ifamed  from  J.  F.  L.  Schirmer,  Esq. 

Schirmerite,  Endlich,  Engineezing  and  Mining  J.,  Aug.  29th,  1874 

Color  bright  lead-gny  with  tinge  of  purple.     EL  =  2-2-5. 

Composition  (according  to  analyses  not  published),  (AuFe)Te  +  SAgTe. 

B.B.  magnetic  before  the  oxydizing  flame.  Occurs  massive,  disMminated  thzough  the 
ore,  giving  it  a  dark-gray  color ;  also  in  thin  streaks.    Bed  Cloud  mine,  Colorado. 

Dr.  Genth  (L  a)  asserts  that  this  so-called  new  species  ^^  is  nothing  else  but  a  mixture  of 
petzite  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron,*^  and  **  is  baaed  upon  a  paztial 
examination  of  a  mixture,*'  and  therefore  **  is  not  entitled  to  a  name." 

SCHBEIBBBSITB,  Min.  p.  61. — ^Iii  meteoric  irona,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  43, 
1869. 

755  A.  8cfar5ckeringite,  Schrauf.  Tsch.  IGn.  Mitth.,  1873.  p.  137. 

Occurs  at  Joachimsthal  on  uraninite,  in  small,  six-sided  tabtdar  czystalF ;  t-f  A  /=  121^. 
Prismatic,  one  bisectrix  being  normal  to  i-i.  Color  greenish  to  yellow.  It  is  a  hydroui 
oxy-carbonate  of  uranium,  containing  only  traces  of  S.  I«oeB  by  ignition  (fi[  and  C)  =  36*7 
Contains  also  a  little  lime. 

ScoLECiTK,  Min.  p.  428.— Chili,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  47,  1807. 

Composition,  Itammdnberg,  ZS.  G.  (te.,  xxL,  96,  1868;  KenngaU,  Jahzb.  Min.,  p.  1870, 
99a 

Lundddrrsfjall,  anal,  IgeUtrdm^  Jahrb.  Min.,  1871,  361. 

(PoohnahUte),  India,  anal,  Haughton,  J.  B.  Geol.  Soa  I>ublin,  H,  1868, 114 ;  Pdermn, 
Jahrb.  Min.,  1873,  852. 

388  A.  Seebaohlt*,  Bauer,  Za  G.  Ges.,  zxiv.,  p.  891 ;  xxr.,  p.  851,  wl  BammMirg. 
iarT.|  1^  96. 


AFPEITDIZ  n.  5] 

Baner  makes  the  mineral  described  as  hersclielite  by  Ulrioih  {GecL  and  Wil  of  Yiotoilat 
pw  61  -Ofi)  a  new  speciea,  onder  the  name  of  seebaohite,  and  in  Uus  he  is  supported  by  Bam* 
melsbeig. 

Analyses  (i  a),  1.  Kerl ;  2.  Lepsios. 


Si 

'Jil 

Ca 

iSTa. 

ft. 

fi. 

1. 

48  7 

21-8 

8-5 

8-5 

tr 

22-7   =997 

8. 

44-77 

2210 

7-61 

8-18 

— 

22-07  =  99-68 

It  oooois  Mrith  phiUipeite  in  the  basalt  qnarries  of  Bichmond  near  Melbooxne,  and  aooord 
<Tig  to  V.  Lang  (PhlL  Mag.,  lY.,  xxviii,  p.  506)  is  identical  cxystaUogiaphioally  with  hezsohel^ 
ite  from  Sicily.     (See  also  Jahrb.  Min.,  1874,  522.) 

Selenwibmutholanz.    See  Frenzelitb. 

Seluqtb,  StruveTy  Atti  Aocad.  Scl  Torino,  !▼.,  85, 1868.— Appendix  I.,  p.  14. 

Selwtnite,  Min.  p.  509 — (belonging  in  the  pinite  gronp),  Appendix  I.,  p.  19. 

Sericite,  'Kim.  p.  487.— Doubtful  character  disonssed,  Scharf.  Jahrb.  Kin.,  1868,  809 ; 
1871,  56 ;  IS-U,  271. 

Sbrpentine,  Min.  p.  464. — Origin  and  method  of  formation,  Ttehermak^  Ber.  Ak.  Wien, 
IyL,  288,  1867;  v.  Drasc/ie,  Tsoh.  Min.  Mitth.,  1871,  1. 

Composition,  Ramrndshergy  ZS.  G.  Oes.,  xxi,  07,  1868. 

Finland,  anal,  KuWieim,  CEfv.  Finsk.  Vet.  Soo.,  xiil,  43,  1870-71. 

Origin  of,  varieties  chautonnite,  aomalite,  Meunier^  G.  &.,  Ixxi.,  590, 1871. 

Pseadomorph  after  atanrolite,  Band^  Proo.  Aa  Nat.  Sol  Philad.,  1871,  303. 

Snarom,  anal.,  Pogg.,  cxlviii.,  829. 

Brewster,  K.  Y.,  amUyses,  Breidenbaugh^  Am.  J.  Sd.,  IIL,  yi,  211,  1873;  JSbiMf,  ibid., 
Tiii.,  451,  1874. 

Brewster,  N.  Y.,  psendoroorphs  after  calcite,  dolomite,  chlorite,  chondrodite,  enstatite, 
amphibole,  biotite,  brudte,  and  other  unknown  minerals,  /.  D.  Datuiy  Am.  J.  Sci.,  III., 
viii.,  875,  1874. 

(Vorhauserite),  anal.,  «.  KobeU,  Ber.  Ak.  Miinohen,  June,  1874;  chrysotile,  antigorite, 
marmolite,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  monticellite,  v.  Bath^  Ber.  Ak.  Berlin,  1874,  737. 

SiDERiTB,  Min.  p.  688.— Hiittenbeig,  Carinthia,  analyses,  Wolffs  Ber.  Ak.  Wien,  IvL,  299, 
1867. 
Altered  to  hematite,  Umonite,  etc  (Bohemia),  Boriekyy  Ber.  Ak.  Wien,  Ux. ,  605,  1869. 
Tuscany,  province  of  Lucca,  anal,  Achiardiy  Boll  Com.  Geol  Ital,  1871,  184. 
Pseudomorph  after  calcite,  Str&ver,  Atti  Aocad.  Sol  Torino,  vi.,  377,  1871. 
Nova  Scotia,  anal.,  Harrington^  Geol  Surv.  Canada,  1874,  p.  239. 

Siegburgite.  A  new  fossil  resin,  containing  85  p.  o.  carbon,  found  at  Siegburg  near  Bonn. 
Described  by  Lasaulx  at  the  **Versamm1uTig  Deutscher  Naturforscher  in  Brealau,"  Sept., 
1874.     (Chem.  News,  xxxi.,  131.) 

Silver,  Mm.  p.  9. — Andreasbeig,  in  crystals,  Oroddeeky  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  Przibram,  Zepharomchy  Ber.  Ak.  Wien,  Ixix.,  33, 1874 

Simlaite,  Schraufy  =  fholekitb,  which  see. 

SiMONTiTE,  Ttchermnky  Ber.  Ak.  Wien,  Nov.,  1869.— Appendix  I.,  p.  14. 

Rdchardty  Jahrb.  Min.,  1871,  866.    BregiiMy  Tsch.  Min.  Mitth.,  1872,  20.     See  blosdite. 

Skuttebuditb,  Min.  p.  71. — Pomesses  positive  and  negative  thermo-electrioal  varietiea, 
Schrattftjid  Dana,  Ber.  Ak.  Wien,  Ixix.,  158,  1874. 

SscALTiTB,  Min.  p.  70. — Bunta  Brava,  anal,  corresponding  to  (Co  Ni  Fe)'  As",  Domeykc 
2d  App.  Min.  Chili,  p.  11, 1867  ;  see  also  ibid.,  p.  22. 

Wittiohen,  Baden,  anal.,  Peterteny  Pogg.,  czxxiv..  70, 1868. 

Andreasberg,  cloanthite  (chathamite),  anal.,  «.  Kobelly  Ber.  Ak.  Moncheu,  1868,  402. 

Bieber,  Hessen,  anal,  JuOgeTy  Ber.  Ak.  Munchen,  1873,  136. 

Oroth  shows  that  some  crystals  are  thermo-electrically  positive,  others  negative,  and  con- 
slades  {Rasey  Pogg«  cxlil,  1)  that  it  is  isomorphoua  with  pyrite  and  cobaltite.     He  remaikf 


IPPKHDTZ  IL 


I  <HBndi,  1BT4,  B«c.  Ak. 


SMiTHioiiiTE,  Hm.  p.  092.— Baibl,  Ouinthia,  auJ.,  Taoh.  Hin.  MitUt,  1871,  SB. 
Tenneaaee,  contains  iudinm,  I'aangr,  Ch.  N«wb,  utx,  141,  1674. 
MinoQd,  aiukljKs,  OeoL  Bep.,  1874. 

Bnabumite,  Hin.  p.  318.— Snknun,  uuL,  ^eiOumpt,  Jahrb.  Mia.,  1873,  830. 


Spbalbbite,  Hin.  p.  48.-Ci7Bt,  SadOtek,  Z&  G.  Ga.,  xxL,  680,  166S;  xxlr.,  ISl, 
1872. 

Qeroldgeok,  Bro^ui,  oontainlng  thaUinm,  e.  KobtU,  Ber.  Ak.  H&nchen,  1871,  77. 

Uukel,  cryat,  LaMula,  Verii.  Nst.  Ou.  Bonn.,  zxrii,  188,  1S71. 

CTrBt.,(4-t,  ^^i^,  new),  iTWn.  Jahrb.  Min.,  1870,  811:  Ki^mik,  writ.,  ibid,  1871,  «S, 
Binnenthal,  oiTst.  memoii  (new  fonna),  Klein,  ib.,  187S,  VKX. 

BozbiuT,  OC,  oontaina  0*036S  p.  o.  indium.  dumtsoS,  An.  Ohemiat,  Oot.,  1878. 

In  BphnnMiderite,  SnAnorr,  Jahrb.  Min, ,  1874,  S81. 

83  A.  Spathiopytlt*.  Sondbeiser,  Der  rhombJMhe  AneolrobBlt.  Jftbrb.  Min  1868, 410 ; 
18T3,  p.  as.    SiUsb.  Ak,  Hiinohen,  167S,  135. 

Orthoriiombic.  in  loimdad  oi  oomplez  czjiTtAU,  oombinationaofiandiA-i ;  «]jo,  mon  nnlj, 
In  Biinple  ai7«talB,  ahowing  the  lame  plane*.  Uaorodome  pltuiM  well  poliihed,  ptutnatin 
planea  dnlL     An^e*  apparentlj  rety  neu  those  ol  laooopyrite,  Dona. 

H.  =  4'S,  G.  =  ^^^^.  Coloi  tin-white  on  tba  freih  fraotDis,  bnt  changaa  n^ilcUj  to  a  i*A 
•toel-giay. 

AnalrsiB  r.  Qedohten  (L  o.). 

As  8  Oo  Oa  Fo 

61-48       2-37     14«7       4-23        16-47  =  eS-4l> 


Bpbbnb.     See  TitjUIITB. 

Spinei.,  Hin.  p.  147.— Anal.,  Eolcteharoie  Hin,  Boaal.,  t.,  8S7. 

Dornbo^,  TarleCj  in  red  ootahedrKl  cTTstala,  anal.,  containing  6-68  p.  a  TtOi,  J&tmmu^ 
Ber.  Ge*.  Bonn.,  xxrl.,  144. 

No.  Oaiolina,  analrM*.  altered  fnnn  oonuidani,  Qmih,  Am.  PhiL  Soo.  Plulad.,  zlii.,  370, 
1873. 

Bfosdmbhz,  lUn.  p.  SS8.— -Sm  FiRLm. 

STAFPKLrTE,  Hin.  p.  534— Disoosdoii  ae  to  doabtful  ohancter  at  the  ipoola^  Jahnd). 
Chem.,  18<i9.123»|  1»71,  1817. 
AnaL,  contain!  iodine,  PtUtnen,  Jahib.  Hin..  1868,  482 ;  1872,  96. 
AnaL,  Hauthoftr,  J.  pr.  Oh.,  lI.,Tii,  147. 
WnltBoh,  Bohemia,  anttL,  BoH^,  Ber.  Bohm.  Gm.  Pn^,  Feb.  21,  1873. 

STAmmB,  Hin.  p.  68.— OonwaU,  huL,  Adger,  Ch.  News,  zxr.,  260,  187S. 

Staobolitb,  Min.  p.  888. — Ramm^berg  haaoonflnned  the  oburratiinu  ot  iMAara^ 
(Kin.  p.  380)  thftt  ataiuoUtc  oontains  illioa  as  an  impnhtr  (ZS.  G.  Ges.,  xxr.,  S3, 1973). 
ijotavia  has  carried  the  matter  farther  and  proved  that  Dot  only  qnaitn,  bnt  ertn  pnw^ 
mica,  magnetite,  and  brookite  exist  in  it  aa  impnritiee  (Tnh.  Hin.  Hltth.,  1S7S,  ITS).  T^ 
lame  inlbjeot.  with  gimilar  reaolto,  has  be«n  investigated  by  Fischer. 

St  Bodegmnd.  oryat  and  anal.,  Ptten  and  Malfi.  Ber.  Ak.  Wiei^  InL,  646,  1666. 

In metamorphio cockn,  LAotir,  GeoL  Ho^.,  z.,  102,  1873. 

Na  Carolina,  analysea,  Qtnth,  Am.  PhiL  Boo.  Phikd.,  ziil.,  888,  1878. 


8TS^mft-B,>]fin.  p:  45L-^AnflL,  Tsdh.  Min.  ICiMih.,  18T8,  967. 

fiirvOTTAWTrpv     'M'ln     *>     1  ftft   /TnAla.ncf1&Ti«\     T^TnikATiv    Anal       Tfl^t 
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Stbfhaisite,  Min.  p.  106.  — (melanglanz),  Freibexg,  anal.,  FrerusA  Jahrb.  DGzi.,  1878, 788; 
1874,  636. 

Sterlingita.    See  DAHOuaiTE. 

Stbtkfeldtitb,  Min.  p.  188.  —An  antimonite  of  copper,  reeembling  stetefeldtite,  Iiaa 
been  described  by  Domeyko  as  ooniuxing  at  ^e  Potoohi  ooppez  mine,  near  HaanoaTeLica, 
Pern.  It  is  amorphoos,  compact.  Fracture  smooth  or  uneven,  in  parts  ooarsely  granular. 
Color  black  or  greenish  black.  Streak  yellowish-gieem  Lustre  weakly  resinoua  An  analy* 
sis  on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  oopper), 
gave  SbO^  32*93,  CuO  32*37,  FoaO,  1114,  ZnO  0-50,  80,1*00,  HaO  (loss  at  low  redness), 
18*68,  insoluble,  1 '57  =  96 '64.  B.B.  infusible.  DissQlyes  readily  in  hydrochlorio  add. 
Domeyko  regards  the  mineral  as  probably  having  come  from  the  decomposition  of  chalcoeti- 
bite,  an  analysis  of  which  he  adds.    3d  Appendix  Min.  Chili,  1871. 

687.  Stibioferrlta.    E.  Goldsmith,  Proc.  Aa  Philad.,  1873,  p.  866. 

Generally  amorphous.  Crystals  observed  in  a  cavity  and  supposed  to  be  the  same  substance 
(no  reason  given)  were  orthozhombio  showing  planes  ft-i,  i-l,  /and  t>,  appzoxiinate  measaze- 
ment  gave  !{%•%)  /=100'*  8'. 

H.  =4.  G.  =3 '598.  Lustre  slightly  resinous.  Color  (oiyst. )  faint  yellow ;  yellow  to  brown- 
ish-yellow  (amorphous).  .  Streak  duU  yellow,  bzittle,  fracture  uneven  ohonohoidal. 

Analysis  (1.  c). 

Sb  9e  ^  Si  loss 

42-96  8-85  15*26  8*84  1-09       =        100*00 

Deducting  the  iron  we  obtain  as  the  oxygen  ratio  Sb  :  9e  :  d,  1*1 : 1  :  1*4  or  1  : 1  :  li=s 

2(Sb  +  Pe)  +  8^.    B.  B.  gives  reaction  for  antimony  and  iron.     Soluble  in  hydrochlorio 
acid. 
Occurs  as  a  coating,  sometimes  ^  inch  thick,  on  stibnite  from  Santa  Clara  Co.,  CaL 

Stibzotbiabgertitk,  StibiohexargeiUUey  Peterv^n. •— Appendix  I.,  p.  16. 

Stibnits,  Min.  p.  29.~New  Zealand,  anal.,  Muir,  PhiL  Mag.,  IV.,  xlii,  236,  1871. 
Santa  Clara  Co.,  CaL,  anal,  OoUkmith,  Proc.  Ac  Philad.,  1878,  868. 

Stilbitb,  Min.  p.  442.— India,  anal,  Bdughton,  J.  Boy.  Geol.  Soa  Dublin,  ii,  118,  1868. 

Composition.  RammdHberg^  ZS.  G.  Ches.,  xxi.,  25. 

Anal.,  Ak  H.  Stockh.,  ix.,  No.  12,  Nov.,  1870  (Clove's  GeoL  West  Lidia  Is.,  p.  80, 1878). 

Stromoe,  anal.,  JSchtnid^  Pogsr*i  cxUi,  115. 

Dumbartonshire,  anal.,  Toung^  Chem.  News,  xxvii,  55,  1872. 

Seisser  Alp.  anal,  PeterBen,,  Bier.  Offenbach.  Ver.,  xiv.,  102, 1873. 

STiBLiNaiTB,  see  Bcefpbbitb. 

464.  A.  Strigovite,  Becker  and  Websky,  Jahrb.  Mux,  1869,  p.  286.  Websky,  ZS.  G.  Ges., 
XXV.,  388,  1873. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope ;  sometimes  in  balls  of 
aggregated  crystals,  and  shown  by  the  behavior  in  polarized  light  to  belong  to  the  hexagonal 
system.  H.=:l.  G=3*144.  Color  daik-green  ^on  alteration  changing  to  brown).  Streak 
green  to  grayish-green.  Analyses:  1.  Becker  1.  a  2.  Websky  (G.=  2*788),  Jahrb.  Min., 
1869,  286.    3.  Websky,  Jahrb.  Min.,  1873,  391. 


Si 

%1 

U 

Pe 

ttn 

ftR 

Ca 

ft 

loss 

1. 

82-62 

16*66 

16*74 

16  04 

816 

2  02 

12-37 

=  99-61 

2. 

32-60 

14*08 

12-47 

21*94 

3*82 

14*81 

0*28 

=10000 

8. 

28*43 

16-60 

11*43 

26-21 

7*26 

0  36 

0.36 

9*31 

=  99*96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  some  alteration,  so  that  8. 
alone  expresses  the  correct  composition.  Oxygen  ratio  ft :  ft  :  Si  :  ft=(approx.)  8:2: 
4  :  2.  Easily  decomposed  by  acid  with  the  separation  of  silica  in  powder.  In  dosea  tube 
gives  off  water.    B.  B.  fuses  with  difiSoulty  to  a  blade  g^ass  without  coloring  the  flame. 

Occurs  as  a  fine  coating  over  tbe  minerals  in  druses  or  cavities  in  the  granite  «rest  and 
north-west  of  Striegau  in  Silesia 


BTBOMETHBrrs,  Hin.  p.  S4.— Oblli,  uiaL,  DonMybo,  2d  App.  lOn.  OhUi,  p.  SA,  1817. 
AigentinB  B«pnblio,  uai.,  Biewert,  Ttcb.  Min.  Mitth.,  1873,  301. 

Strontianitb.  Min.  p.  090.— CltHwthal,  ciyit.,  Bataabarg.  Hin.  Not.,  ix.,  41,  1970. 


SuLPHATtTB,  Utn.  p.  014.— In  eutom  Texas,  MaBet,  Chain.  Newm,  xxyi.,  147,  187& 
SULPHUB,   Min.   p.   aO.—Cijtb.,  t,   Math,  Fogg.  ^Irg.  fid.,  tI,   84S;  Sradna,  Bcc  Ak 


SCSBBXITB,  Bnah,  Am.  J.  Sd.,  II,xlTi,  140,  340.~App«iidixI.,  p.   18. 
Stefoobitb,  see  Jeypoobitb. 


6S6.  A.  Syngeult*,  v.  Ztphatwieh,  LofaM,  p.  137,  p.  218,  June,  1873;  Ber.  Ak.  Wim, 
IxTil,  p.  T28,  1673.     KaliuziM,  Sump/,  Taoh.  Mm.  MItth.,  IBTS,  117.  197;   1678,  147. 

Moaodinio,  a(Terbi:i(cliiiodiaB.>:  ii=0-8738:  1 -3698  :  lor -03780:1  :720S8.  (7=76* D'. 
Obaezved  planes  0,  i-i,  i-l  -l-i,-li,  I-i,  2-i,  /.  )-8,  i-6.  ii,  1-3,  I'-S,  i-h  i-i,  1-1,  -1,  -■*■*,  I, 
3.2-2.  /A/=78°56(ow»-i).  OAl-i=139°  42'.  Oa-U=  151'4ft-.  OAl-i=143-«. 
Oa-1  =  137''44';  ma-1  =  124'' 19',  1-1-^1  =  122'' 65'. 

In  generallj  small  tabular  ci^stala,  elongated  in  the  dirootioD  of  the  TertiuU  Axis,  ti» 
plane  t-t  alwaj's  predominates,  and  is  atriatcd  vertlcallf. 

Cleavage  /perfect,  also  I'-t.  In  other  directions  fraotnre  oonohoidal.  Plane  of  optio  aiei 
parallel  to  the  ortbodisgoaol  section,  aoute  bisectrix  makea  an  angle  of  2'  40'  with  i-i'.  Optic- 
axial  angle  apparent  in  air — red=41''  35'.  blne=46°  2S  ;  actual  angle,  led— 20*31.  Mqr,  39* 
24  (Vrba).     Index  of  refraction   l'SS(Vrba).     Doable  refraction  n^ative.     DiapeiHion  of 

H.=2  0.     O.  =2-003  (mean),  2-3S2  (Enmpf,  L  c).     Colortemor  mil^- white. 

AnalTseg,  1.  Ullik  (mean  of  fonr  closely  a^eeing  analyses,  in  one  of  which  was  also  fooid 
l'4Sp.  c.  NaCl),  Tsch.  Min.  Mitth.,  1872,  120 ;  2.  Tolker.  Ber.  Ak.  Wien,  IzrL,  197,  1S72. 


6a 

K 

s 

10-88 

28-05 

48-45 

2. 

10.97 

2803 

49-M 

These  give  the  formula  Oa§,  &S-f-It,  or  the  some  with  the  artifloial  salt,  which  Zepbuo- 
rich  shows  to  be  ol^o  moDOclinio  (ib,.  p.  139}.  In  form  the  ^yngenite  is  closely  lelatedlo 
gypanm,  particolarty  in  the  angles  of  the  prismatic  Eone. 

Id  the  Same  of  a  Bmuen  gas-burner  becomes  miUtj,  colors  the  Same  violet,  ami  melts 
easily  to  a  colorless  (on  cooling  white)  bead,  with  a  crystnUlne  granular  textnre.  In  toatiW 
gJTea  ofl  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  oitli 
the  separation  of  sulphate  of  lime.  Trba  fonnd  that  one  part  of  syngenite  diasalvsd  in 
400  pt«.  of  water.  Found  in  cavities  in  halite  at  Ealnai,  East  Qalioia.  Name  derirsd 
trom  avyytrlli  (related),  allading  to  ita  oImb  relation  to  polybalite. 

Tabeboitb,  Hin.  p.  49J.— Composition,  KenngoU,  Johrb.  Uin.,  1809,  202. 

Txsns,  Min.  p.  16.— In  meteoric  iron,  Meuniar,  Ann.  Ch.  Phys.,  IV.,  ivii,  81   18W. 

Talc,  Min.  p.  451.— Qreiner  (Zillerthal),  Tyrol,  anal.,  mik,  Sei.  Ak.  Wien,  Ivii..  M, 
1808. 

Swmne  Co.,  No.  Carolina,  anal.,  of  a  compact  roriety,  Adger,  Chem.  New*,  joct.,  "«- 
1872. 

Psendomorph  after  pectoUte,  Bergen  Bill,  Lredt,  Am.  J.  Sd.,  HL,  tL,  23,  1873. 
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Taloosftb,  rZMdA.— Appendix  L,  p.  15. 

Tammitb.  Mr.  Tamm  has  analyzed  a  dark  steel-ooloxed  GryBtalline  p  jwder,  locality  on- 
known,  yeiy  bard.  G.  =  12*5.  He  obtained  W  8805,  Fe  5.60,  Mn  0.15,  tindetennined  6'20 
=  100*00.  The  lofia  be  says  is  not  dne  to  oxygen.  He  calls  bis  unknonvn  substance  ferzo- 
(fungsten,  and  propoees,  in  case  tbe  obazaoter  (S  tbe  mineral  is  sustained,  to  give  it  tbe  name 
Crookesite,  Mr.  Crookes  justly  says  tbat  tbe  name  tammite  sbould  be  pr^erred.  Cbem. 
News,  xxvi,  July,  1873. 

Tantalitb,  Min.  p.  514.— Composition,  Hermann^  Bull  Soa  Mosa,  1867,  It.,  464. 
Finland  and  Sweden,  analyses,  Bavtmdaherg^  Pogg.,  cxliv.,  56,  1871. 

Tapalpite,  Don  Pedro  L,  Mdnroy,  Naturaleza,  Aug.,  1869,  p.  76.  Tellurwismutb,  Bam- 
meUberg^  ZS.  G.  6e&,  xxi.,  81.— Appendix  L,  p.  15. 

Tapiolitb,  Min.  p.  518. — Sukkula,  Finland,  Bammdaberg,  anal,  Pogg.,  oodiy,  79,  1871. 

Tbllubatb  of  Goppbb  Aim  Lbad,  disooyered  by  Mr.  Knabe,  at  the  Iron  Bod  Mine, 
Silver  Star  District,  Montana,  occurring  in  fissures  in  tbe  rook.  At  the  Green  Campbell  Mine 
it  IB  found  as  a  thin  ooating  upon  the  selyage  of  the  foot  wall  Preyed  to  contain  copper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  Genth  consisted  of  an  apparently  uniform 
siaklne-green  powder.  He  speaks  (priv.  contrib. )  of  proposing  to  investigate  tbe  material  fur- 
ther, ai^,  if  its  supposed  character  is  sustained,  will  give  it  a  distinctiye  name.  OerUh^ 
Am.  Phil  Soa  Philad.,  xiy.,  229, 1874. 

Tbllubwiskuth.    See  Tafalfitb. 

Tbllttriitm,  Min.  p.  19,— Oenth,  Am.  J.  Sci,  H,  xIt.,  818,  1868. 
Colorado,  BiUiman,  Am.  J.  Sci.,  HX ,  via,  27, 1874 ;  Genth,  Am.  Pha  Boa,  Philad.,  1874, 
Aug.  21. 

Sacramento,  Chili,  note,  Bertrand^  Jahrb.  Min.,  1870, 455. 

Tbfhboitb,  Idin.  p.  259 «— Franklin,  N.  J.,  anal,  MicsUr,  Am.  J  Sol,  IL.  xlyl,  281^ 
1868. 

Tetbadtmitb,  Min.  p.  80.— Orawitza,  anal,  Frened,  Johrb.  Min.,  1878,  799. 
Thermo-electrica]  properties,  Sehraufxad  Dana^  Ber.  Ak.  Wien,  Ixiz.,  151,  1874. 
Montana,  anal ,  Genth^  Am.  Phil  Soo.  Philad.,  xiy.,  224,  1874. 

Tbtbahedritb,  Min.  p.  100. — Bussia,  cry^,  Jerem^ew^  Koksdh.  Min.  Bussl,  y.,  869. 

Keubulach,  Wiirtemberg,  anal  (Bi  =r  6*33  p.  a),  Petersen,  Jahrb.  Min.,  1870,  464. 

Cerro  Blanco,  anal ,  by  Sieteking,  Domeyko,  3d  Appendix  Min.  Chili,  1871 ;  Ghalgayio, 
anal  (freibergite),  ibid.  See  also  2d  Appendix,  p.  19,  1867,  and  4th  Appendix,  p.  15, 
1874. 

Horhausen,  near  Neuwled,  cryst.,  Klein^  Jahrb.  Min.,  1871,  493. 

Brixlegg,  Tyrol,  anal.,  Untthy,  Jahrb.  Min..  1872,  874. 

Ciyst.  memoir  and  relation  to  sphalerite  and  dudoopyrite,  8add>ecky  ZS.  G.  (^es.,  xxir., 
427,  1872. 

Thomsbnolitb.  Min.  p.  129. — Ciyst,  belonging  to  a  so-called  olino-quadratic  system,  a 
rvert.):  6: 0=10444: 1:1.  C7=92  30',  anal.,  NardenMSld,  (Efy.  Ak.  Stockh.,  1878,  84. 
See  Sohrauf,  Tsch.  Min.  Mitth.,  1874,  161. 

Thomsonite,  Min.  p.  424 — Angullla,  W.  I ,  anal.,  Nordtiriim^  Ak.  H.  Stockholm,  is.. 
No.  12,  Nov.,  1870  (Cleve's  Geol  W.  India  Is.,  p.  30,  1870). 
Seisser  Alp,  anal.,  Hauehofer,  J.  pr.  Ch.,  ciii.,  305. 
Mugdock  Water  Tunnel,  Xcung,  Cbem.  News.,  xxyii.,  55,  1872. 

Thoritb,  Min.  p.  413.— (Orangite),  cryst,  NordemHM^  (Bfy.  Ak.  Stookh.,  xxyii.,  554, 
1870. 

Tin.    See  CABsrrB&iTB. 

TiTANiTB,  Min.  p.  888.— Bothenkopf,  Tyrol  cryst.,  Zephar&vkhy  Ben  Ak.  Wien,  Ix., 
815,  1869. 

Cryst.  memour,  Hea$$nberg,  Min.  Not.,  yili,  1,  1868;  is.,  45, 1870;  zL,  19,  91, 1878  ; 
also  Juhrb.  Min.,  1874,  828. 

Sul/juoh,  cryst,  Sehrauf,  Ber.  Ak.  Wien,  Ixil,  701,  712, 1870. 


AVPBBDDC  n.  57 

On  heating  it  glTW  off  water»  and  takM  a  golden-bsown  odor,  but  ntnitm  a  TeDow  on 
cooling.    J.  pr.  Ch.,  IL,  vii,  6,  1878. 

Tboilite,  Min.  p.  57. — Meunier  oondudes  that  the  oompoeition  of  troilite  la  (Fem)^Si* 
(not  FeS),  Ann.  Ch.  Phys.,  IV.,  zyil,  86,  1869;  0.  JEL,  brviil,  768,  1874.  BammeUberg, 
▲bh.  Ak.  Berlin,  1870,  84). 

'^SGHBTFJUNiTS,  HiD.  p.  887.— Composition,  Hermann,  J.  pc  Ch.,  orL,  883, 1868. 

314  A.  Tichermakito,  v.  EobeU,  J.  pr.  Chem.,  H.,  viii,  411, 1878. 

MafislTe,  oleavage  on  two  surfaces,  making  an  angle  of  94*.  StriatloiiB  on  face  of  better 
deayage.  H.  6.  G.  2'64.  Phosphoreooent.  Color  grayish  to  white.  Translucent.  Lustre 
vitreous.    Analysis,  1.  a  ; 

Si  Si  %  ]^a(&tr)  tL 

66-67  16-80  800  6-80  2-70  =  99-87 

This  would  give  the  formula  8&  Si  +  £l  Sis,  or  that  of  a  magnesian  oligoolase.  It  oocura 
with  kjerulfine  and  quarts  at  Bamle,  Norway. 

G.  W.  Hawes  (Am.  J.  Sd.,  III.,  vii.,  679,  1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labelled  tsdiermakite,  with  the  following  results:   G.  =  2*67. 

Si  &  Fe  Oa  Ag  &  iSfa  i0L 

}       66-04         20-87         0*29         1*29         110         0-21         9D1       0-^6  =  100-17 

This  gives  a  oompoeition  veiy  near  that  of  albite^ 

The  mineral  agreed  in  all  its  physical  characters  with  the  description  of  tschermakite,  but 
was  almost  destitute  of  magnesia,  which  suggests  the  idea  that  the  material  analysed  by 
V.  KobeU  may  have  been  impure. 

Des  doiaeaux  has  since  (C.  R.,  Izzz.,  Feb.  8,  1875)  found  that  the  so-called  ttohermakite 
from  Bamle  is  identical  with  albite  in  optical  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Pisani :  Si  66*87,  %1  22-70,  Ca  140.  Ag  095,  :^a  9*70,  ]ft  0*70  =  101*82 
G.  =  2*60.     This  gives  the  oxygen  ratio  for  ft :  fi  :  Si  =  1  :  8  :  11,  or  nearly  that  of  albite. 

TURGITB,  Hin.  p.  167.— Terry  Cope,  K.  &,  JJotf,  PhiL  Hag.,  IT.,  zxzvii,  268. 
Salisbury,  Conn.,  anal  and  description,  Bnuh  and  Bodman,  Am.  J.  ScL,  IL,  xliv.,  219. 

TUBKBRTTE.      See  MONAZITB. 

Ttrite.    See  FKBGneoNiTE. 

Tyrolite,  Min.  p.  670. — Libethen,  Hungary,  anal.,  CaC  essential  not  an  impuri^, 
Church,  J.  Ch.  Soa,  IL,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  Pichkr,  Jahrb.  Min.,  1871,  58. 

Ulezite,  Min.  p.  69a— Nevada  and  Ariiona,  SUUman,  Am.  J.  Sol,  III.,  vi,  180. 
Newport  Station,  Nova  Scotia,  in  ozystals,  Sbw^  PhiL  Mag.,  17.,  tttjt.,  275, 1870;  xll, 
875,  1871. 
Atacama,  anal.,  Domeyko,  4th  App.  Min.  Chili,  p.  86,  1874. 

Ullmannite,  Min.  p.  78.— Binkenbezg,  Carinthia,  Terh.  G.  Reichs,  1871,  8,  p.  181. 
From  the  Lolling,  crystals  showing  inoUned  hemihediism,  Zephartnichj  Ber.  Ak.  Wieii,  Is.. 
800,  1869;  Lotos,  Jan.,  1870. 
Waldenstdn,  analyses,  BumjifttDd  UUik,  Ber.  Ak.  Wien,  Ixi,  7, 1870. 

Ueakinitb,  3i3n.  p.  154.— Cdorado,  Am.  J.  Sd.,  IIL,  v.,  886, 1878. 

Uranophane,  Min.  p.  805. — ^Discusrion  of  composition,  =  a  thomsonite  in  whidi  }  alu- 
mina is  replaced  by  uranium,  Websky.  ZS.  6.  Ge&,  xxi,  92,  1860 ;  see  also  Wtisbcuh,  Jahrb. 
Min.,  1878,  826. 

634  A.  Uranosphssrita.  Weiabadi,  Jahrb.  Min.,  1878,  815 ;  Winkler,  J.  pr.  ChenL,  IL, 
fii.,  5. 

In  half-globular  aggregated  forms,  sometimes  with  a  dull,  or  slightly  lustrous  suiCaoOj 
sometimes  rough  and  dnuy,  showing  under  die  miscroscope  that  they  are  made  up  of 
minute  acutely-terminated  orystals.  Stmotore  oonoentiio,  also  radiated^  H.  =  2^,  0.  =; 
3*8(3.    Color  orange-yellow,  brick-red  (Wiaklev).    Lustre  greasy.    Streak  ydlow. 


Aiidfwa,  WinUM.  1.  o.,  ].  ImtmriliM  (11  p.  «.)  dedocted,  9.  petfMtlj' pan  nuMd, 


a.         5088  «-34  4-76 

rhoae  gfive  the  formnlft  Bi  2S  j-  3B. 

DecrepitaleB  on  beating,  and  falla  to  pieoea  to  »  man  of  OTTitaUiiie  needlci,  with  ^Jk; 
luAtre.  homageDeotiB  aud  of  brown  color. 

Occois  with  other  related  maninil]  minenla  at  Ihe  mine  Weiasei  Birat^,  near  SduwelMl|' 
Saxony. 

673  O.  UranoipinltB.    Weiebooh,  Jahib.   Mn.,   1S78,   SIS;   ITmkler,   J.   pt   Ch.  II, 

Tii.,  11. 

OrtJiorliombio.    In  Hcals-lika  (nystala,  with  qtuulratio  a 
perfect,  pusllel  to  the  planes  of  the  talea.  H,  =  2^.  Q.  : 

AnalyaiB,  Winkler  (L  o.) ; 

Ss  s  Ca  a 

1987  5018  IS-47  16-2J  =  100-81 

which  corrceponda  spproximatelj  with  the  formula  Ca,  9  Sa  +  SS. 

Weiebacb  rt^ards  it  aa  an  uvanate  correepoading  to  aatonite.  Wlnklei  eaooeeded  in  mik 
ing  nranospinite  aitiSoiailj  with  the  fDllowing  oompoaitltni :  Ss  2301.  S  69*01,  Ca541, 
a  14-27  =  101-91, 

Fonnd  with  other  related  nranium  minerals,  at  the  mine  Weiseer  Hliaoh,  near  flohneebui, 


445  D.  VaaUta,  MtiktlifM  and  FUght,  Q.  J.  O.  Soa,  xzx.,  409,  Not..  1874. 

Honoolinic.  0=7e'SO.  Oooaninginhezagoual  priami;  iAi  =  60*  10.  1^0  =  99"*!! 
(calc.  =  06=  41'). 

Cleavage  O  eatj,  I  mnoh  leea  ao.  Normal  to  0  coincident,  or  very  nearly  ao,  with  Uie  mwii 
line  of  the  optio  axes  ;  optio-aiial  angle  *eT7  small ;  donble-refraction  oegotiTei. 
Color  drap,  in  Mpota  fine  blue. 

Analysis  {1.  a) 

Si  ^1  Fe  %  f^a  a  C  ^ 

40-83       0-80       6-84       8134        0.67         9-73         tr  tt  =  99-20. 

giving  the  formala  S  8i  +  2  (Slilg,  2%  2t{).  Oxygen  ratio  for  a :  S :  fii :  fi  =  S :  8 :  10 : 4 

Expands  on  heating  on  a  platjnoni  foil  to  six  tiroes  original  size,  in  powder  no  eipsDnoi  •> 

all.     Loses  no  water  at  100  0.     Occurs  in  an  altered  bronotio  rock  from  the  diatnond-dig- 
gings,  railed  Du  Toil's  Pan,  So.  Africa. 

Va'leriite,  Blomstrand,  (Efv.  K  Akad.  Stookbolm,  xxvii.,  p.  10,  1670. 

Massive,  witboDt  a  trace  of  ciyBtalline  textnre.  Color  very  like  that  of  pyirliotite.  Lnitie 
perfectly  metallic;  fracture  uneven.  Eeeembling  graphite  in  its  nnnsnal  softness  (jieidJ  M 
the  niul.  and  can  be  cut  witb  a  knife),  aud  in  ita  property  of  leaving  a  dork  sbeak,  vbes 
■oratched  on  paper.     Q.  =  3-14, 

Analyses  (1.  c.)  in  part  tzata  different  Kamplea,  (neglecting  a  small  insolnble  portico], 

Fa  Al  Cn  Hg  Ca  Na  E  S  a 


8.     18-68  22-78      

4.  2718  3-30  18-i>l  4-97  OSl  016  82-68      

5.  25-50  3-18  18-31  7-80  018  ~-     „„ 

;ean  26  84  278  1777  6-34  018  0-46  0-88  23-B4  10-TI  =  87-» 

The  variatioii  in  Cn  and  Ug  in  the  analyse*  Is  regarded  by  Blomnmnd  as  showing  a  pom 
e  ntdatioD  in  the  oompodtian  of  the  apodM.     Begarding  all  the  Co  as  combined  as  OiA 


AFFJtNDIZ  IL  {^9 

■ad  giving  the  remainder  of  the  solphnr  to  the  iron  (FeSs),  and  m^i^mij^Hng  the  other  metalu 
aa  ozydfl,  we  obtain  : 

CuS        ¥^S*  Ve  %1  %         Ca  ]$ra  &  A 

26-74       29-40        1601        614        10-57       0-26       0-61        027        10-77=98-76 

OlYing  esflentially  the  formula  2CnS,  FeS*  +  2MgFe+4d. 

6.  B.,  loees  its  luatie  and  beoomes  darker.  In  the  matrass  giyes  off  water  and  a  alight 
coating  of  sulphur.  The  water  is  stxonglj  combined,  and  is  given  off  only  at  a  full  red 
heat. 

Very  rare ;  occurs  in  small  (laige  as  hazelnuts)  fragments  in  a  dark-greenish  limestone, 
which  is  much  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Nya-Kopparbeig, 
Sweden. 

Named  for  the  Swedish  mineralogist  Vallerius.     [A  \erj  doubtful  compound.] 

Yakadinite,  Min.  p.  610.— Sa  Africa,  anaL,  Maskeiyne taiA  Flighty  J.  Gh.  Soo.,  IL,  x., 
lana,  1872. 

The  researches  of  Boscoe  have  shown  that  vanadic  add  is  VaO*,  not  YaOa,  which  explains 
the  similarity  of  vanadinite  crystals  to  those  of  pyromozphite,  PhiL  Trans.,  1860,  1870. 

Yanadiolitb,  Hermann^  J.  pr.  Gh.,  n.,  L,  446.    Appendix  I.,  p.  16^ 

Yanaditb,  Min.  p.  610.— Gryst,  Sehrauf^  Ber.  Ak.  Wien,  Ixiii,  167, 1871. 

Yariscite,  Min.  p.  682. — According  to  Petefnen  j^,  +4^,  perhaps  identical  with  oallaito 
(turquoise),  Jahrb.  Min.,  1871,  867;  KenngaU,  Jahrb.  Min.,  1872,  108. 

Ybrmiculitb,  Min.  p.  408. — Pelham,  Mass.,  AdatM^  Am.  J.  Sd,  H.,  xlix.,  272;  Sliepardy 
ibid.,  L,  p.  96. 

Relation  to  the  micas,  in  optical  characters  and  chemical  composition,  Cooke^  Mem.  Am. 
Ac.  Boston,  1874,  86. 

See  jeiferifiite. 

YE8UTIAMITB, Min.  p.  276.— ArendfJ,  anal.,Damour,  Ann.  Gh.  Phys.,  lY.,  xxiii.,  167, 1871. 
Gryst.  (new  forms)  Jeremejew,  Yerh.  Min.  Ges.  St.  Pet.,  IL,  vii,  1878;  Jahrb.  Min., 
1873,  423.     Gomp.  TtamnuUberg,  ZS.  G.  Gea,  xxv.,  421. 
Ganzucoli,  anal.,  Lemberg.  ZS.  G.  Ges.,  xxiv.,  249,  1872. 
Altered  to  fassaite,  Doll,  Tsch.  Min.  Mitth.,  1874,  86. 
Anal,  JanoMky^  Ber.  Ghem.  Ges.  Berlin,  1873, 1466. 

541  A.  Veszelyite,  Schrauf,  Anzeig.  K.  Ak.  Wien,  1874,  p.  136. 

Triclinic.  a  (vert.) :  b  (brach.):  c  :=  0-71516  :  -96529  : 1.  ^=92*  1,  i»=101«  8',  f=9P  9'. 
Observed  planes  7,  /,  f-«,  1-i.  1-i,  22,  22.  I A  «=134-  18',  /A  i'=98*  2', «  A  l.«=12C'  36', 
1-i  A  l-i=rl09'*  50'.     Grystals  formed  by  combination  of  prism  and  domea 

Jn  crystalline  crusts  on  garnet-rock.     H.  =4     G.  =3'6. 

Analysis  (on  a  very  minute  quantity)  6u=67.2,  d=!6'0  or  40udr+61f]r,  with  traces  of  iron, 
but  no  arsenia  Loses  at  100^  G.  one  equivalenc  of  water,  and  the  remainder  at  a  red  heat. 
Occurs  at  Morawicza  in  the  Banat. 

Victorlte.    See  Emstatite. 

YiLLABSiTB,  Min.  p.  409.--Genth,  Am.  PhiL  Soc.  Philad.,  xiii,  864,  1878. 

ViRiDiTE. — A  collective  name  proposed  by  Yogelsang  (ZS.  G.  Ges.,  xxiv.,  p.  629,  1872)  for 
all  the  indeterminable  transparent  green  compounds,  which  are  observed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  genei-aUy  in 
.jcaly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblende,  chrysolite, 
4tc.  The  name  is  also  used  by  Dathe  (ib.,  xxvi.,  p.  10),  who  shows  its  relation  to  Liebe^s 
diabantaohronnyn  and  Sandberger^s  aphroeiderite. 

ViviAKiTB,  Min.  p.  666. — Gryst.  description  with  important  ooxrectionof  hitherto  accepted 
angles,  v.  Bat\  Pogg.,  cxxxvi,  405. 
Analyses,  MoMketyne  and  FUghty  J.  Gh.  Soc.,  II.,  ix.,  6. 

VoLTAiTE,  Min.  p.  662.— Kremnitz,  anal.,  Tschermak^  Bex.  Ak.  Wien,  1867,  lvi.,881. 

Wackbnroditb,  Adam,  Tableau  Min.,  1869,  p.  76.  A  variety  cf  wad  containing  12*89 
p.  c.  ^b ;  see  Dana,  Min.,  p.  182,  anaL  6. 


II.— GroroOite,  dittriot  JaoaU,  Ifaidoo,  M.  BanmiK  Ihtanl«Ek,  U.  IX 


These  correspond  to  the  fommla  65i,  Xb  +  85  3b  +  lOfl. 

In  B  led-heat  the  oTritali  take  a  brown  oolor,  which  pacaei  into  hi  «raiig*-j«Daw  o  ood 
mff.  Ko  deorepitatloD  on  heating  take*  place,  and  no  change  of  form.  Deoompomd  bj 
nitric  acid,  leaving  a  white  rendne  of  anenate  of  biainiith,  which  goes  into  aolntiim  oo  tlu 
addition  of  hydjroohloiic  Bold.     J.  pi:  Ch.,  IL,  vii.,  p.  6,  1873. 

S20  O.  Wapplerit*,  Fremd,  l^eh.  Mn.  Hitth.,  1874,  >T0. 

Triclinio.  CiTHtAls  minute  and  highly  modified,  reftembUiig  angite  or  woUnmiW  b 
habit.  Also  in  incniatationa  sometimes  ci^stallinc,  or  globalor,  eometiiDee  glanj,  villi  i 
renif arm  Borfaoe.  Cleavage  olinodiagonaL  H.  2-!'5.  Q.  3'48.  Color  white.  Truulsooil, 
the  crystalB  colorless.  LoBtre  strongly  vitrcoYis.  [Crystallographic  determination  bj  Schnil 
(priv.  contrib. ,  dated  Vienna,  ManJi  20th,  1675).  Triclinio.  a  (vert. ):b:c  =  0£8(B7 : 1 : 
1-11003.  i  =  eO*13'M';  i,  =  95"M>C  =  W  10' 80'.  Obeerved  planefci-t,  (-S,  t-i',i,/, 
i-\,  1-i,  l-l',  8^,  8-1',  10-i,  -3-5  ■*■«,  -3-2',  3-2',  -4-4,  4-i,  -14'  4-f ,  -3-1,  -8-j',  -6-i.  J-i, 
_7-J, -7j'.     i.iA7=183''0';  i-iAf^iai-Wi';  v-iAH  =  104- off  ;  Ha-2-2- =  Uyll.i 

The  dystals  are  oharacterized  by  prevalence  of  lonea,  b;  whioh  means  nearly  all  of  tlx 
planes  coold  be  determined. 

Wapplerite  ondetgoes  alteratloii,  by  taking  np  one  eqnivalent  of  water,  f ocmhig  Thitt 
.opaqae  pBeudomorphs  which  have  been  described  as  mt^aritt  [Dana,  Min,,  p.  5S4). 

Analysci,  Fienzel  (L  a). 

Xa  Ca  fig  n 

47-70  14-15  8  28  3940=    M-58 

47-69  15-60  7-9G  29-49  =  10018 

These  give  for  the  oompoiitlan  30a  Sa  +  8ft,  where  some  lime  ia  zeplaoed  by  aagnaii 
Of  the  waters  atoms  go  off  at  100°  C,  the  remainder  at  360°. 
Found  with  pharmaoolite  at  Joachimsthal. 


Wbbbtebitb.    See  ALUiciinTiE. 


WEffTAiirra,  Bbm^lranA,  3.  pr,  Ch,,  or,,  841.— Appendix  L,  p.  16, 

813  B.  Whaelerita.    O.  Loew,  Am.  J.  Soi..  Ill,  viL,  p.  G71. 

A  resiQ,  yellowish  in  color,  found  in  the  Cretaoeoos  bed«  of  noithem  New  Mexloo,  AUiij 
the  Snares  of  the  lignit«,  or  inteirtratdfied  in  thin  layers  in  it.    Hort  abundantly  obMrred  it 
the  vicinity  of  Kacimien  to. 
Two  an^yses  gave  Loew  (L  o.) 

0  H 

1.  78-07  7-95 

a.  7387  7-88 

wfaifli  agtee  oloaely  with  the  formula  « (CAO),  where  n  is  probably  S  or  8. 


APPBSBIX  II.  61 

Bolnble  in  eiher,  lea  so  In  bitalpMde  of  carbon,  in  oonoefttra.  sd  sulphnzi  aoid  diBsolyes, 
producing  a  dark-broTva  golation,  firom  which  it  is  precipitated  hj  water.  In  alcohol  the 
principal  portion  is  readily  dinolred,  while  a  small  part  remains  insoluble.  The  hot  alco- 
holic extract  of  the  resin  deposits,  on  ooolijog,  a  few  yellow  flooooli  The  solution,  on 
evaporation,  gives  a  yellowish  resin  vezy  brittle,  and  becoming  strongly  eleotxio  on  friction  * 
^t  melts  at  154'  C. 

Named  for  Lieut.  G.  M.  Wheeler,  U.  8.  Army. 

WhkWsllitb,  Min.  p.  718.— Oryst.,  AsAmAf/Pogg.,  osMi.,  Ill,  (Ann.  Oh.  Pharm.,  xorfL, 
226). 


WnmrSTiTB,  Min.  p.  87.— From  southern  Ariaona,  analyses.  Am.  J.  SoL,  II..  zlr.,  808. 
A  yariely  from  Fortuna  dl  Paposa,  Chili,  Bertrand,  Ann,  d.  Mines,  YIL,  L,  418,  1873. 

469  B.  Willcoxite.    Oenlih,  Am.  Phil.  8oa  Philad.,  ziii,  p.  897, 1878. 

In  scales  white  te  greenish  or  grayish-white,  with  peaily  lustre,  and  resembling  tala 

Analyses,  Kcenig  (La).    1.  Shootong  Greek  ^  d.  Cwllakenee  Mme. 

8i       £1       Fe       $^0       ttg       ti       iSra       &        ign. 

1.  28-96  87-49    1-26     2*44     1785       tr       678     246      4-00  =  100-69 

2.  29-50  87-66    1*40     238     17*20      tr       6-24     242      8-82  =  10002 

Oxygen  ratio  B  :  S :  Si :  It  =  6  :  12 :  10  :  2  nearly,  or  8(2ft,  Si)  +  2  (2fi  Si)  +  211. 

B.  B.  fuses  in  fine  splinten  with  dlifionlty  to  a  white  enamel,  coloring  the  outer  flamo 
yellow.  In  hydrochloric  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales. 
Hare,  occurring  as  a  coating  about  a  nucleus  of  corundum,  and  resulting  from  its  alteration, 
at  Shooting  Greek  and  GnUakenee  Mine,  Giay  Go. ,  No.  Garolina. 

Named  in  honor  of  Gd.  Joseph  Willcox. 

WiLLBMiTB,  Min.  p.  262. —Franklin,  N.  J.,  analyses,  Mixter,  Am.  J.  Bd,  11.,  zlvi.,  230, 
1868;  sp.  grayityfor  transparent  crystals  4*2i8,  4-26,  4*29,  CcmteaU^  Am.  Ghemist.,  Oct, 
1878,  p.  126. 

Altenbeig,  near  Aachen,  Anruniy  Pogg.,  dii.,  281, 1874. 

626  O.  Winklerita^  Breithaupt,  Jahrb.  Min.,  1872,  816. 

Amorphous,  massire.     H.=8.    G.=8-432.     Golor  blnish-bladk  to  yiolet-blaok.    Sttoak 
dark-brown.    Fracture  oonchoidal,  with  but  slight  lustre. 
Analysis,  Winkler  (1.  a)  1.  original  analysis  ;  2.  same  after  deduction  of  Pe  and  Si. 

2s         Cu  ^         Co         tfi        9e       Ca         Si  C  £[ 

10-29      1821      10-84      28-91      268      8-06      6-86      2*64      10*87      14*08=100-88 

10-88      18-89      10*86  83*1P  6*62  10*90      14*80=100-00 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  by  the  gradual  decomposition 
of  erythrite  (cobalt  bloom)  by  water  containing  carbonic  acid  in  the  presenoe  of  some  copper- 
mineral. 

In  the  matrass  gires  off  water.  On  charcoal  deorepitates,  but  does  not  alter  its  appearance. 
B.  B.  infusible,  coloring  the  flame  green.  Witib  the  fluxes  gives  rMotion  for  cobalt.  Effer- 
yeBccs  with  hydrochloric  acid  and  the  solution  thus  obtuned  upon  heating  eyolves  chlorine. 

Found  at  Pria  near  Motrfl  in  Spain,  ocoorring  with  galapeotite,  also  with  erythrite  and 
malachite. 

WiNKWORTitlTB,  Sow^  Phil.  Mag.,  April,  1871.— Appendix  I,  p.  17. 
Kenngott  (Jahrb.  Min.,  1872,  800)  repeats  tiie  suggestion  of  Brush  that  winkworthite  is  a 
mixture  of  gypsum  and  howlite. 

WiSBRiKR,  Min.  p.  628. — Gxyst.  memoir,  with  many  new  planes  and  discussion  of  relation 
to  xenotime  and  zircon.  Brezina  remarks  that  the  wiserine  from  the  Binnenthal  is  yery 
different  in  habit  from  that  of  other  localities,  and  may  possibly  be  a  distinct  species,  Tsch. 
Min.  MittiL,  1872,  8.  Klein  shows  that  the  supposed  mineral  from  the  Binnentiial  is  in  fact 
octahedrite,  Jahrb.  Min.,  1872,  900. 

WrmcHKNiTE,  Min.  p.  98.— Bockelsbaoh.  Wittichen,  Baden,  anaL,  P^ienen,  Pogg.i 
oxxxiv.,  92;  cxxxyl,  600.    (Jahrb.  Min.,  1869,  887.) 


WcKHEiHiTB,  lEa-  p.  174.— (benudte)  Kokorjle,  TedL  G.  Bddu,  1874,  MB. 

WShlerite.  Min   p.  201 — OiTit.   memoir,  aliowii^  tiie  ipeoiM  to  be  mouxdlid^  Ik 
aioiuaae,  Kaa.  Ch.  PI17B.,  IV.,  uiL,  426,  1888. 
AnaljBM,  RammeUberg.  PogK-,  °^,  211)  1878- 
WoLTACoiTB,  Sandbtrger,  Jahrb.  Min.,  1869,  813. — Appendix  L,  p^  17. 

WoLntAum,  Min.,  p.  601.— Bayonlw,  Unk,  wuL,  Jiti  Oleiuavm,  Am.  J.  SeL,  H. 
«)»iii.,- 187,  1808. 

A  Tuie^  from  SchlaggenTsld,  Ztrrenner,  B.  n.  H.  Zeit.,  xxriit,  429,  437. 

OtTStoUine  fotm  prored  to  be  monoclinio.  Da  Ckmaum,  Ann.  Ch,  Plura.,  IT.,  lix.,  Itt, 
1870. 

Fnnn  Biudui  localitlea.  Seek  uid  Tekh,  Teih.  Min.  Oea.  St.  Pet.,  H,  It.,  818. 

BelatiOQ  to ooinmbite,  Jeremtjea,  Terh.  Min.  Oea.  SL  Pet.,  H,  viL,  1873. 

Cr^it  form  (hUbneiite),  nUtion  to  ootomblte,  Qreth  and  Jirvnmi,  Fogg.,  mliz.,  2SS. 

UeTinaa,  CorreEe,  anal,  Oarnut,  O.  B.,  Ixziz.,  GS7,  1674. 

WoLLAffroHiTB,  Min.  p.  210.— TeaDTios,  eryA,  v.  Bath.,  Pogg.,  ozzxriil.,  484;  Hwk 
Sommft.  an&L ,  ib. ,  ozliT. ,  800. 

Elba,  cryBt,  Aeluardi,  Nnovo  (Hmanto,  II,,  iii.,  Feb.,  1870. 

Santorin,  cryA.  memoir,  Hettenberg,  Min.  Hot,  ix.,  a»,  1870. 

Oranrltzo.  anal.,  LmAerg,  ZS.  Q.  Oea.,  udv.,  251, 1872. 

In  phonoljta  from  Freibuig.  Breisg^an.  s.  Bath,  Jahrb.  Min.,  1874,  631. 

Piqaet  describes  (Ann.  des  Mines,  VIL,  L,  41fi,  1872}  what  he  calls  a  neu  iSiaOt  <i  M 
from  Meiida  (Portagal).  It  ooonrred  in  a  vein  of  diorrte  containing  magneate,  qnu^ 
apaiite.  An  analyais  gare  Clemenoin  (L  a)  Si  48-36.  Sl(Pe  tr)  1'66,  Ca  46-41,  Mgl'SO,  C 
1-00,  8  0-56,  ft  1-ll-lOO-SO.  H.-3'5-4.  G.=280.  Color  white.  Stractnre  ndialei  1" 
Eenngott  remarks  <Jahrb.  Min. ,  1873,  941)  tliere  aeema  to  be  no  good  reason  for  sepaistiiil 
It  from  wollastonite. 

WoLLONOOHOiTE,  SfBunDM,  Am.  J.  Sci,  XL,  zlviii.,  65.     Appendix  I.,  p.  17. 

WoODWiRDiTE,  Min.  p.  666.— AnaL,  PUani,  C.  E.,  \n.,  1143,  1871;  XaMP*'^ 
FUgKt,  anaL,  J.  Ch.  Soo.,  II.,  ii.,  1.,  1871. 

WniFKHiTB,  Min.  p.  607.— Wahsatch  Mts.,  SUUmaa,  Am.  J.  iJd.,  IH.,  iii.  SOO;  ti.,  1» 
Rnclcsberg  and  Phoenixville,  ciyst.,  Sekravf.  Ber.  Ak.  Wien,  Ixiil ,  184,  1871. 
Fsribram,  hemimorphio  forma,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  91. 

Xantsiostte,  Adam,  Tableau  Min.,  I860,  p.  48.  An  uncertain  arsenate  of  nickel  (fi'3') 
fiom  JobauDgeorg^nstadt,  analyzed  b;  Betgemann  {Dana  Min.,  p.  648). 

Zbnotdcr,  Min.  p.  526. —Jleambtrg,  0173!,  Jahib.  Min.,  1874,  833. 
See  Witnioi, 

YTTROCBRrTB,  Min.  p.  125.—Jford«nMm,  (Et  Ak.  Stookh.,  xzvlL,  649,  1870. 

,  BamauUbtrg,  Z3.  Or.  0«*,  txL,  M> 

Zepharotic&itb,  Boriekg. — Ber.  Ak.  Wien,  lix.,  6B3,  I86B. — Appendix  I-,  p- 17. 

672  A.  Zennerite.  WeuiieA,  Jahrb  Min..  1872,  207  ;  187S,  316;  see  aJ«i  l^tiAljJ. 'j? 
Ch..II„  viL,p.  8,  1873;  D';be,  Lotos.  xxiL,  1873,  p.  210;  .fVenwi,  Jahrb.  BCo..  l9«y"^' 

Tetragonal     In   crystals  Hometimes  tabular,  sometimes   pjramidal,   with  P?^  X^ 
m.     CleaTage,  basal  perfect,  the  surface  having  a  pearlj  Instre.     B.^3-2'G.  G.-o^-^^^ 
grass-green  and  apple-green.     In  appearance  and  phyaicnl  ehamoters  vetj  similar  to 
nite  (Uin.  p.  085),  with  which  it  '•'  inomorphous  according  to  Weisbaoh. '  1 

Aualjrtea,  AVinkler,  1.  1.  0. ,  2.  <;>i  >ted  bj  Weisbaoh  L  o. 


*8n  Sdlrou/,  IMl  M 


AFFERDXX  n.  68 

From  analjiiis  1.  Winkler  writes  Cu  3  ^  Ss  +  S&. 

First  found  with  other  nraninm  minerals  at  the  mine  Weiner  HizBch,  near  Sehneebeig^^ 
Bazony ;  the  ciystals  rest  npon  qnartz  or  upon  iron  oohre.  Since  identified  from  Gteister- 
halde,  near  Joachimsthal,  Laube  (1.  o.),  and  from  Hnel  Goriand,  Oomwall  (on  smoky  qnan 
with  ohaloocite  and  melaconite),  and  from  Zinnwald,  Saxony  (on  qnars),  Frenzel  (L  c.). 

lankier  (L  c.  p.  14)  has  made  zeunerite  artificially,  having  the  following  oompoeitl<m : 
Ou  701,  As  2211,  B  57-21,  fl  14  65  =  100-98. 

ZiNCiTE,  Min.  p.  135. — ^Artificial  oxyd  of  zinc  in  twinned  CEystalB,  v.  Bath,  Pogg.,  oxUt. 
«80,  1871. 

Hayes  has  investigated  the  zincite  from  New  Jersey,  and  thinks  he  has  oonflrmed  his 
preYiooR  observations  that  the  red  color  is  due  to  the  presence  of  scales  of  hematite  (Am.  J 
Sci.,  ilL,  iv.,  191,  1872).  The  writer  has  made  a  study  of  some  thin  sections  under  the  mi- 
croecope,  and  has  found  that  while  there  axe  present,  at  times,  irregular  scales  (the  hematite 
of  Hayes)  the  red  or  yellow  color  is  always  uniformly  diffused,  and  is  not  due  to  these  scalea. 
See  Dana,  Min.  p.  186. 

ZiBCON,  Min.  p.  272. — Observed  in  the  hypersihenyte,  near  Harsburg,  Boie^  ZS.  G.  Gee., 
3cziL,  754. 

Ezpailly,  France,  anal.,  Mplander,  Jahrb.  Min.,  1870,  488. 
Ceylon,  analyses,  Forbet,  Chem.  News,  xxv.,  SCi5,  June,  1872. 

Zixlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  closely  related  to, 
if  not  identical  with,  gibbsite.   Found  at  Zirl,  in  the  :^yrol  (Jahrb.  Min.,  1871,  67;  1875,  51). 

Zoblitzite.    See  Limbachite. 

ZoisiTE,  Min.  p.  290. — Tuscany,  province  of  Lucca,  Achiardi^  Boll.  Com.  GecL  ItaL, 
1871,  187. 

No.  Carolina,  J.  L.  Smith,  Am.  J.  Sci.,  HI.,  vi,  184;  Oenth,  Am.  Phil.  Soo.  Philad..  viii., 
374,  406,  1878. 

Thulite,  Norway,  anal.,  Herter,  ZS.  G.  Ges.,  zxiii.,  268. 

Uammdaberg,  ZS.  G.  Ges.,  zxiv.,  649. 

Zonochlorite,  Foote,  Bep.  Amer.  Assoc.,  1878,  p.  65. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Neepigon  Bay,  Lake  Superior. 

Massive,  banded  with  different  shades  of  dark-green.  H.=6f-7.  G.  =^8*118.  Water  de- 
terminations gave  8*7,  12*9  and  7*08  p.  c,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B.  fuses  with  difficulty  to  a  dark  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  veiy  imperfect  examination  the  author  concludes  that  the 
species  is  new.     [Probably  identical  with  dilorastrolite,  Dana,  Min.,  p.  412.  J 


Paraoonite. — OoBsalte.  Gkwtaldi  has  given  this  name  to  a  mineral  which  in  oxygen 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  this 
species  on  the  ground  of  the  absence  of  distinct  micaceous  cleavage.  He  first  identified  it  in 
an  antique  ring  (possibly  a  bracelet)  dug  up  in  the  neighborhood  of  Turin,  but  ho  has  also 
found  it  at  the  mines  of  Borgofranco,  near  Ivrea,  and  at  Mt.  Blasier. 

The  description  as  given  by  Prof.  Cossa  is  as  follows : 

Structure  ciystalline,  finely  lamellar ;  in  some  portions  having  a  micaceous  a-pect  (Borgo- 
franco ;  this  tendency  to  micaceous  structure  is  absent  in  the  mineral  from  Mt.  Blasier). 
Opaque,  slightly  translucent  on  the  edges.  H.  =  2.5.  G.  =  2*896  and  2*890.  Color  green. 
Screak  white. 

.\nalyses;  1.  and  2.  by  Cossa,  L  o.  1.  Borgofranco;  2.  Mt  Blasier;  8.  paragonita 
Rammelsberg  (Dana,  Min.,  p.  488). 

8i  £1        Pe        Jig       Ca        fTa       &         ti 

1.  Cossaite.      46-67     89*02      201      687      1*86      4*91  =  10088  Cossa. 

2.  *'  46-68      89-88      1-06      691      0*84      5  08  =  100*45  Cossa. 

8.  Paragonite.  46  81      40  06      tr.        0*65      126      6*40      tr.        4*82  =  100-     Ramm. 

The  oxygen  ratio  f or  B  :  {|  -  Si  !  t[  =  1 :  9 :  13  :  9. 


B.B.  fnstble  irith  difflcnltr ;  exFoliates  and  beoomea  opaqvo  white,  nuriatened  wJUi  wWI 
■cdDtaoD ;  after  ignition  g^vea  m  intense  blae  oolor.  Not  deoompoaed  bj  hjdnn^ikifi^  idi 
Qaataldi  calls  the  ooewute  a  soda-onooBm  (pinile).  Ho  adds  the  following  aoaljtw  by  Coai 
of  what  be  ooosideiB  a  normal  onoosin  from  Feneabelle  :  fji  47*96,  HI  8t-03,  Cm  JO?,  lilf 
3-43,  &  ir)'44,  ^'a  4  08.  S  2-41  =  100-41.  (0.  latio  ft  :  S  :  di  =  1  :  3  :  6.)  Veij  nnilH 
to  ooeaaite  in  phj^ical  choracten.     B.B.  fiuible.     (Atti  Aooad.  Sol  Torino,  x.,  Dee.,  1B74). 

663  A.  auutovnUU,  WOO,  Bei.  Chem.  Oes.  Berlin.  1874,  S92. 

Found  in  cryitaUine  Aepoata  fllling  the  ejsa  of  biiida  in  FeraTUn  guana  H.  =  3. 
0.  =  2-33-2-05.  Color  jellowiifa- while.  Lnstre  silky-  ^  analjaia  gave,  after  dcdndica 
of  imptmtiee.  ft  Sfi-49,  NH/3  S-Og,  S  49-60,  fi  9-82  =  100-00.  Wibel  wiitea  the  fonmlt 
NH.OS  +  3RS  +  8(&S,&S}  +  4  aq. 

In  water  it  diMolTea,  learing  a  wry  email  leeidne,  and  giving  a  li^t-Tdltnriah  iolation, 
whieh  hat  a  tal^  taate.  InaolDble  in  ether  or  aloohtj.  E^ted  in  a  gflasa  tabs  it  tat  km 
water  and  ammoaia,  thea  betwniee  Uack,  and  od  itmncei  haitiag  lo^ta  and  gina  oS  v>ck 
Ml^uiriow4& 


THIED     APPENDIX 


TO  THE 


FIFTH    EDITION 


OF 


DANA'S    MIITERALOG-Y, 


BT 

EDWARD   S.    DANA, 

CURATOR  OF  XIKERALOOY,  TALE  CX)LLSOM. 


COMPLETINO   THE  WORK  TO  ISSt. 


NEW   YORK: 
JOHN    WILEY    &    SONS, 

15  ASTOR  PLACE. 
1885. 


COPYBXOBT, 

1888, 

Bt  £.  S.  DANA. 


PEEFATOEY    NOTE. 


Tms  Third  Appendix  to  the  fifth  edition  of  the  System  of  Mineralogy  is  designed  to 
make  the  work  complete  up  to  January,  1882.  Its  publication  has  been  unayoidably 
delayed  long  after  the  date  originally  set  for  its  completion.  The  fact  that  seven  years 
have  elapsed  since  the  issue  of  tne  Second  Appendix  (March,  1875),  will  be  a  sufficient  ex- 
planation of  the  perhaps  inconvenient  len^^  to  which  it  extends. 

This  Appendix  contains  :  (1),  full  descnptions  of  all  s{)ecies  announced  asnew  since  the 
publication  of  Appendix  II. ;  and  (2),  references  to  aU  important  mineralogical  articles 
which  have  been  published  during  the  same  period,  with  citations  from  them  of  many  new 
analyses  and  new  facts  as  to  physical  characters  and  localities.  Under  each  species  the 
entries  are,  for  the  most  purt,  arranged  under  two  heads :  that  of  Crystallization  (Oryst.), 
for  the  articles  which  treat  of  the  crystalline  form ;  and  that  of  Analyses  (AnaL),  for  those 
containing  chemical  analyses,  with  or  without  other  matter. 

The  number  of  •*  new  species  "  is  verv  large,  aggregating  fully  three  hundred  (800). 
Unfortunately  the  original  descriptions  of  a  large  part  of  them  are  very  incomplete,  and  in 
too  many  cases  the  names  are  contributions  only  to  the  nomenclature  of  the  bcience.  If 
two  very  simple  rules  could  be  conscientiously  followed  by  those  investigating  supposed 
new  species,  the  Science  of  Mineralogy  would  be  vastly  benefited*  These  are  :  first,  tnat  the 
material  analjrzed  should  in  every  case  be  proved  by  a  careful  microscopic  and  chemical 
examination  to  be  homogeneous;  and,  second,  that  the  thorough  investigation  which  is  to 
establish  the  position  oi:  a  "  new  species  "  should  precede,  not  follow,  the  giving  of  a  new 
name.    A  mineral  which  can  be  only  partially^  described  does  not  deserve  a  name. 

In  the  classified  list  of  new  names  on  p.  xi.,  those  which  seem  to  have  a  fair  claim  to 
recognition  (including  the  names  of  some  well-characterized  varieties)  are  placed  first. 
Following  these  in  each  division,  are  given  in  a  paragraph  the  names,  (1),  of  ordinary 
varieties  having  no  especially  distinctive  character ;  (2),  of  imperfectlv  ^escribed  or  doubt- 
ful species,  for  whicn  furtner  study  is  much  to  be  desired  ;  and  (3),  of  tiiose  so-called 
species  wMch  are  obviously  bad.  The  names  of  ail  species,  new  and  old,  are  arranged 
in  the  body  of  the  work  in  alphabetical  order;  the  former  are  printed  in  blade-faced  type. 
Keferenoes  are  given  both  to  the  System  and  also  to  Appendixes  I.  and  11. ;  Appendix  III. 
is,  consequently,  an  index  for  the  earlier  Appendixes. 

The  Biolioffraphy  includes  a  list  of  mineralogical  works  published  since  January,  1875. 
To  this  is  adaed  a  list  of  new  journals  devoted  wholly,  or  in  part,  to  mineralogical  sub- 
jects, and  also  a  list  of  memoirs  upon  a  single  subject  of  more  than  ordinary  importance. 
For  the  ezplanatiun  of  Ahbreviatione,  see  the  System,  pp.  xxxv.-xlv.,  and  also  this 
Introduction,  p.  viii.  The  thanks  of  the  writer  are  due  to  Professor  George  J.  Brush  for 
his  kindness  in  reading  a  set  of  the  proofs  as  the  work  was  going  through  the  press. 

New  Haven,  April  Ut,  1882, 
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since  1877  published  by  G.  Wiedemann,  and  hence  eaU^  Wiedemann's  Aimalen  (  Tied, 
Ann,),    Three  volumes  annually;  vols,  i.,  ii.,  1877;  iii.,  iv.,  v.,  1878,  etc. 

Neues  Jahrbuch  fdr  Mineralojoe,  Geologic  und  Palieontologie,  etc  {J.  Min,y  Since  1880 
(strictly  Oct.,  1879),  edited  by  £.  W.  Benocke,  C.  Klein,  and  H.  Boeenbusch;  and  pub- 
lished m  two  volumes  yearly.  Vol.  1880,  L,  ii.  ;  1881,  i.,  iL  Also  Beilage-Band  i.,  Uefi 
I.,  1880,  IL,  1881,  in.,  1882.  In  the  regular  volumes  the  original  memoirs  and  the 
abstracts  of  papers  (Referate,  ref,)  are  separately  paged.  An  Index  to  the  Jahrbnch  foi 
1870-79  was  issued  in  1880. 

v.— MEMOIRS  ON  THE  "OPTICAL  ANOMALIES"  OF  SOME  CBTSTALLIZET 

MINERALS. 

The  question  as  to  the  true  explanation  of  the  "  optical  anomalies  *' presented  hj  man* 
crystallized  minerals  has  been  wiaely  dlBcused  in  the  past  few  years.  That  the  cijstals  d 
many  species  exhibit  in  polarized  light  optical  phenomena,  not  in  harmony  with  thet 
apparent  geometrical  form,  has  long  been  recognized;  and  the  explanations  which  ha^ 
been  offer^  in  earlier  years  are  well  understood:  that  is,  the  theory  of  lamellar  polarizatiai 
of  Biot,  of  internal  tension  of  Beuachf  of  disturbed  molecular  structure  of  JaaHfoeK,  aid 
so  on.  The  recent  discussion  of  this  subject  has  taken  a  wide  raixge,  and  many  n^ 
facts  have  been  recorded.  Attention  has  oeen  especially  directed  to  it  by  the  clas5i«l 
memoir  of  MaUard,  the  importance  of  which  cannot  be  overestimated*  even  if  his  ooncn- 
aions  are  not  always  accepted  (for  title  see  below).    According  to  Mallard's  view^  as  fiaiu 
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It  can  be  explained  in  a  word,  these  optical  anomalies  are  explained  on  the  assamption  that 
the  crystal  exhibiting  them  is  in  fact  made  up  of  separate  individuals  regularly  grouped,  which 
are  of  a  lower  grade  of  symmetry  than  that  whicn  the  complete  form  simulates.  Thus,  an 
apparent  isometric  cube  may  be  made  up  of  6  square  pyramids,  each  optically  uniaxial, 

g laced  with  their  vertices  at  the  centre  of  the  solid,  and  their  bases  lorming  its  sides, 
imilarly  an  apparent  isometric  octahedron  may  be  made  up  of  eight  anisotropic  triangular 
pyramidis  grouped  in  an  analogous  manner;  and  so  on.  Mallard  thus  includes  under 
pseudo^wmeino  species:  alum,  analdte,  boraciie,  fluorite,  garnet,  and  senarmontite; 
amon^  the  paeutUhteiragonal  species:  apophylite,  brookite,  mellite,  octahedrite,  rutile, 
vesuvianite,  zircon;  among paeudo-hexctgonai  species:  apatite,  beryl,  corundum,  penninito, 
ripidolite,  tourmaline ;jM0tiao-or^^^Aoin6ie species:  harmotome,  topaz; pseudo-monodinie, 
orthoclase  (microcline).  Many  additional  facts  to  which  the  hypothesis  of  Mallard  is  appli- 
cable have  been  published  by  Beftrand  (see  below,  and  under  the  various  species  in  the 
body  of  this  work^,  who  has  also  devised  an  arrangement  of  the  microscope  by  means  of 
which,  with  a  high  magnif^ng  power,  optical  investigations  may  be  made  in  many  cases 
where  it  was  before  impossible.  Grattarola  includes  calcite,  quartz,  nephelite,  barite,  eto. 
in  the  list  of  species  which  have  an  apparent  symmetry  higner  than  that  which  really 
belongs  to  them;  his  conclusions,  however,  are  not  based  U|X)n  observations. 

In  many  other  cases  observers  have,  on  the  basis  of  variation  in  angles,  or  of  optical  char- 
acters, reached  the  conclusion  that  the  species  in  question  really  belongs  to  a  system  of 
lower  symmetry  than  that  to  which  it  nas  been  ordinarily  referred.  These  cases  are 
recorded  in  Appendixes  II.  and  III.  These  last  named  observations,  however,  do  not  in 
most  cases  admit  of  being  explained  on  the  hypothesis  of  Mallard.  In  many  of  them  the 
conclusions  reached  are  beyond  doubt  correct,  in  others  the  question  must  be  regarded  as 
still  undecided. 

TacJiemuik  proposes  the  term  mimetic  for  those  forms  ("  mimetische  Formen  "),  which 
imitate  a  higher  grade  of  symmetry  by  the  grouping  (twinniifg)  of  individuals  of  a  lower 


grade  of  symmetry,  as  for  example,  aragpnite. 
Mallard  s  hypothe 


lesis  has  been  opposed  by  various  investigators  on  the  ground  that  it  does 
not  explain  many  observed  facts  and  is  decidedly  at  variance  with  others.  The  observa- 
tions of  Klaeke,  Jannetiaz,  Klein,  Ben  Saude,  are  especially  to  be  mentioned.  A  few  of 
the  facts  bearing  upon  the  question  are  given  under  Doracite  (p.  17)  and  analcite  (p.  5). 
Klocke  shows  that  the  same  crystal  of  alum  may  contain  truly  isotropic  (normal)  and  aniso- 
tropic (abnormal)  portions;  also  that  the  so-caUed  distortion  of  the  crystals  and  their  posi- 
tion during  their  formation  influences  the  optical  phenomena  observed.  He  shows,  ako, 
that  preparations  of  gelatine,  hardened  under  tension,  show  all  the  optical  phenomena  of 
the  crystals  under  discussion.  This  subject  cannot  be  elaborated  here ;  it  is  enough  to  say 
that  the  observations  of  the  mineralogists  mentioned,  as  also  of  others,  seem  to  confirm 
the  view  of  Keusch,  that  at  least  in  many  cases  (e.  g.  analcite,  ffamet,  vesuvianite,  etc.)  the 
"  optical  anomalies  "  are  to  bo  explained  as  due  to  the  state  c3  molecular  tension  existing 
witnin  the  crystal.  The  investigation  of  this  subject  cannot,  however,  be  regarded  as 
entirely  completed.  A  good  general  review  of  this  subject  is  given  by  Zirkel  in  the  11th 
edition  of  Naumann's  Mineralogy,  pp.  152  et  scq.,  also  p.  722,  1881.  The  following  are 
titles  of  important  papers  bearing  upon  this  subject. 

Ahzruni  u,  Koch,  S.     TJeber  den  Analcim,  Z.  Kryst.  v.,  488,  1881. 

Baumhaueb.     Ueber  den  Pcrowskit,  Z.  Kryst.,  iv  .  187, 1879. 

Becke.  Ubcr  die  Zwillingsbildung  und  die  optischen  Eigenschaften  des  Chabasit, 
Min.  Petr.  Mitth.,  ii.,  891,  1879. 

Ben  Saudb.     Ueber  den  Analcim,  J.  Min.,  1883,  i.,  41. 

Bebtband.  Snr  les  differences  entre  les  propri^t^s  optiques  des  corps  cristaUis^es  birS- 
fringents,  et  cellcs  que  peuvent  presenter  les  corps  monordfringents  aprds  qu'ils  ont  6t6 
modmSs  par  des  retraits,  compressions,  dilatations,  ou  toute  autre  cause.  Bull.  Soc. 
Min.,  v.,  8,  1882. 

See  also  numerous  earlier  papers  in  Bull.  Soc.  Min.,  !.,  22,  96,  1878;  iii.,  58,  98,  159, 
171,  1880;  iv.,  8,  8^  61.  87,  287.  255,  lasi. 

BioT.  Recherches  sur  la  polarisation  lamellaire,  etc.,  C.  H.,  xii.,  967;  xiii.,  165, 
891,  839,  1841. 

BiJcKTNO.  Ueber  durch  Druck  hervorgerufcne  optische  Anomalien,  ZS.  G.  Ges.,  xxxii.. 
199,  1880. 

Gbattabola,  G.  Dell'  Unitft  cristallonomica  in  Mineralogia.  Florence,  1877  (Rivista 
Scientiflco-ind  ustriale). 

HiBSCHWALD.   Zur  Kritik  des  Leucitsystems,  Min.  Mitth..  1875,  227. 

Jankkttaz.  Snr  les  colorations  du  diamant  dans  la  lumidre  polarise.  Bull.  Soc.  Min. 
ii.,  124,  1879;  Note  sur  les  ph^nom^nes  optiques  de  Talun  oomprim^,  ib.,  p.  191;  iii.,  SO, 
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KhEJOf.    Ueber  den  Boradt,  J.  Min.,  1880,  ii.,  209;  1881,  i ,  289. 

Klocks.  Ueber  Doppelbrechong  reg^ulflrer  Knrstalle,  J.  Min.,  1880,  L,  53  (see  also  iL, 
97,  13  ref. ;  1881,  i,  204,  and  Verb.  nat.  Ges.  PreibiiMr,  viii,  31). 

Ueber  einige  optische  Eigensobaften  optisch  anomaler  Krystalle  und  deren  Nachahmnng 
durcb  gespannte  und  gepr^ste  CoUoide,  J.  Min.,  1881,  ii,  249. 

Mallabd.  Explication  des  Pb^nom^nes  optiques  anomanx  cpe  prtententnn  gzand 
nombre  de  substances  cristaliLsdes,  Annates  oes  Mines  (Ann.  Min.),  YlL,  x.,  pp.  00--196, 
1876  (Abstract  in  Z.  Kryst.,  i.,  309-820).    See  also  BuIL  Soa  Min.,  i.,  107,  1878. 

Sur  les  proprii6t&  optianes  des  m^lanffes  de  substances  isomorphes  et  sor  las 

anomalies  optianes  des  cristanx,  JBml.  Soo.  Min.,  iiu,  8, 1880.  ^ 

Mabbach.  Ueber  die  optischen  Eigenscbaften  einiger  Eiystalle  des  tessonden  Systems, 
Pogg.  Ann.,  xciv.,  412,  1^5.  , 

Pfapf.  Versucbe  ttber  den  Einflnss  des  Dmcks  anf  die  c^tiscben  Eigeosobalten  Krys- 
talle, Pogg.  Ann.,  cvii.,  383;  cviiL,  678, 1859.  

Reusoh,  v.  Ueber  die  sogenannte  Lamellarpolarization  des  Alanns,  Pogg.  Amu,  oxxxii., 
618,  1867. 

BuMPF.    Ueber  den  KrystaUban  des  Apophyllits,  Min.  Petr.  Mittb.,  ii,  869, 1879. 

TscHKBMAK.  "  Mimetiscbe  Pormen,"  ZS.  G,  Gtes.,  xxxL,  687,  1879,  and  Lehib.  Min., 
p.  89  et  seq.,  1881. 


CLASSIFIED  LIST  OF  NEW  NAMES. 

SulphideSy  Arsenides,  Tellurides,  etc.,  MiiL,  pp.  26-84. 


Coloradoi  te 29 

DaubrfeJite. . . ; 84 

Frieseite  (near  stembergite) ... ...      115 


PAOK  PAOI 

Krennerite  (Bunsenin) 66 

Polydymite ;  ::•.;..;;:;;.•.... 96 

Statzite........ 117 


Anitnikitcs  P*  71;  Axgyrapyiito  (yar.  stombemte),  p.  115;  ArsenacgeDtlte,  p.  9; 
Erythrozincite  (yar.  wurtzite?),  p.  48;  Huntiiite,  p.  71;  Lautite,  p.  67;  Leyiglianite,  p.  86; 
Sommarugaite  (=  gersdorffite),  p.  51;  Telaspyrine,  p.  119.    — < —    Bordosite,  p.  4. 

Stdpharaenites,  ButphantifnoniteB,  SulphobiamtUhiieSy  etc.,  Min.,  pp.  86-109. 

PAOS  PAOB 

Alaskaitd  (Silberwismuthglanz) 8    Galenobismutita 49 

Beegerite 13    Guejarite 54 

Bjelkite  (=  cosalite),  p.  31;  Coppite,  p.  120;  Dlirfeldtite,  p.  40;  Fredricite  (var.  tennan- 
tite),  p.  119;  Frigidite  (yar.  tetranedite),  p.  120;  Malinofskito  (var.  tetrahedite),  p.  120; 
PlumKX)staniute,  p.  95. 

ChhndeSf  Bromides,  Iodides^  and  Fluorides,  Min.,  pp.  111-180. 
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Chloromagnesite  (Bischofite) 25 

Daubreite 85 

Huantajaite  (near  halite) 55 


lodobromite 63 

Tysomte. 126 


Ateline,  p.  120;  Chloralliimiiiite,  p.  25;  Crjptohalite,  p.  82;  Don^lasite,  p.  48;  Erio- 
chalcite,  p.  48;  Hydrofluorite,  p.  61;  Iiawreiicite,  p.  67;  Melanothallite,  p.  75;  Nocerite^ 
p.  85;  Proidonite,  p.  97;  Pseuaocotunnite,  p.  97;  Pyrooonite  (=  pachnolite),  p.  88. 

Oxides,  Min.,  pp.  188-201.  . 

PAOS  PACa 

Ghaicophanite 28  I  Manganoedte.- 78 

Cleveite 27 


Anhydrous  Silicates,  Min.,  pp.  208-898. 


Anomite  (yar.  biotite) 77 

Barylite 12 

Clinohumite 26 

Cossyrite 81 

Dumortierite 89 

Eucryptite 44,  113 

Friedelite 48 

Ganomalite 40 


PAOB  PAOB 


Hanghtonite  (yar.  biotite) 79 

Homilite 59 

Hyaloteldte 60 

Eentroiite 66 

Melanotekite 75 

Microcline 80 

Peckhamite 89 

Siderophyllite  (yar.  biotite) 80 
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Alshedite  (yar.  titanite),  p.  122 ;  Beooarite  (tot.  ziioon),  p.  184;  BennmaBkite  (tie. 
amphibole),  p.  5 ;  Cuspidine,  p.  88 ;  Euchlorite  (=  biotite),  p.  80 ;  Gastaloite  (yar.  glaa- 
oopnane),  p.  53;  Giunte  (=  milarite),  p.  8;  Hexagonite  (=  amphibole),  p.  6;  Hiddenite 
=  spodamene),  p.  112;  Keatingine  (=  rhodonite),  p.  104;  Manganidocrase  (Tar.  Tesaria- 
nite),  p.  129;  Marmairolite,  p.  74;  Neochrysolite  (=  chrysolite),  p.  27;  Neocjanite,  p.  84; 
Ontanolite(=  scapolite),  p.  106;  Paroligoclase,  p.  80;  Phengite  (yar.  mnsoovite),  p.  78; 
Bosterite  (=  beryl,  p.  14;  Szaboite,  p.  118;  Titanolioine  (var.  chrysolite),  p.  27;  litano- 
morphite,  p.  122;  Uranothorite  (near  thorite),  p.  122;  Xantholite  (stanroUte),  p.  114. 

EydrouB  Bilieaiea,  Min.,  p.  896-612. 
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Freyalite  (near  thorite) 48 

Rosooelite 104 


Brayaisite 18 

Dayreiudte 85 

Diabantite 87 


iachanite,  p.  1  ;  Aglaite,  p.  118  ;  Ameeite  (=  corando^lite),  p  81 ;  Arotolite,  p.  8  ; 
ddite,  p.  11  ;  Bhreckite,  p.  15  ;  Bowlingite,  p.  17;  Ihiporthite,  p.  89  ;  Elitx^mte, 


Abriachanite 
Balyraidite 


TankUaies,  ColunibateSf  pp.  512-526. 


AnnerOdite 7 

Blomstrandite 16 

Dysanalyte 40 


PAGB  PAOt 


Hatchettolite 61 

SipyUte 150 


Haddamjte  (=  microlite),  p.  81  ;  Hermannolite  (=r  columbite),  p.  80 ;  Mangantantalite 
(yar.  tantalite),  p.  118  ;  Rogersite,  p.  104  ;  Vietinghoflte  (yar.  samarskite),  p.  106. 

Ihoaphatea,  Araenaiea,  VdnaoUUea,  Min.,  pp.  528-591. 


PAOB 

Camnite  (Earyinite) 20 

DioKinsomte 87 

Eleonorite  (=  beraunite  ^ 18 

Eosphorite  (near  childrenite) 24 

Fairfleldite 45 

Fillowite 47 

Hannayite 55 

Henwdodite 57 

Lithiophilite  (yar.  triphylite) 70 

Ludlamite 70 


Mlxite 82 

Mottramite 83 

Newberyite 84 

Phosphuranylite 92 

Psittacinite 98 

Beddingite 102 

Stren^te 116 

Triploidite 125 

Tritochorite  (near  eusynchite) 44 

Uranocircite 127 


imnapatiie  ^yar.   aj^ute},  j^.   o;  ncire,  p. 


PyropnoBphorite,  p.  100  ;  Bhabdophane  (Eabdophane),  p.  108  ;  Spodiosite,  p.  112. 

Antinumiatea,  NOrcUes,  Min.,  pp.  691-598. 

PAGE  ]  PAGV 

Atoplte 10 !  Nitrobarit« 85 

Arequipite,  p.  9  ;  Barcenite,  p.  11  ;  Goronguite,  p.  80. 

Borates,  Min.,  pp.  594-<MX). 
Franklandite  (near  ulezite),  p.  48;  Pandermite  (near  prioeite),  p.  97;  Tincaloonite,  p.  122. 
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TungsUUeB,  Molybdates,  CT^romates,  Tellurates,  Min.,  pp.  601-008;  G2S-682,  etc. 
Reinite 


PAGB 

102 


Ghromo^nilfemte,  p.  182  ;  Fenotellnrite,  p.  46  ;  magnolite,  p.  72  ;  Tarapacaite,  p.  119. 


SulphateB,  Min.,  pp.  614  668. 

PAOB 


Clinophieite 28 

Dietnchite 88 

^errengmndite  (UrvSigyiU) 57 

IhlSite. 62 

Hesite 62 

KrSnnkite 66 

Mallardite 72 


PAOB 

Phillipite 02 

Plagiocitzite 94 

Serpierite. 109 

Szmikite 118 

Wattevillite 181 

Zincaluininite 18& 


SelenUei,  AraeniteB, 


PAGB 


Chaloomenite 28 

Ekdemite 41 


Trippkeite. 


PAOB 

.  125 


BismutosphflBrite . 


Parankei 


Hydrooeruasite, 


CarfHmcUes,  pp.  669-718. 

PAOB  I  PAGB 

15 1  Sphasrocobaltdte Ill 


OxcUcUes,  Min.,  pp.  718,  719. 


Oxammite,  Guanipite,  p.  88. 


APPENDIX    III. 


Abriaohanita.  HedSU,  Min.  Mag.,  iii.,  61,  103,  1879.  Aitlcm,  ib.  p.  60.  "An  appar- 
ently new  mineral/'  JoUy  and  Cameron,  Q.  J.  G.  Soc.,  xxxvL,  109,  1880. 

Amorphous,  clay-^like ;  sometimes  showing  a  distinct  fibrous  structure ;  also  pulveru- 
lent Color  bright  ultramarine  blue.  G.  =  8-826  Heddle  ;  2*01  J.  and  C.  Analyses  : 
1,  Heddle,  fragments  from  Doohfbur;  2,  Heddle,  similar  material  crushed  and  then  washed 
by  decantation  ;  8,  mean  of  several  analyses  from  different  localities,  Jolly  and  Cameron. 

SiO,   ALO,  Pe.0,  FtoO    MnO  MgO  CaO   Na,0  K,0  H,0 

1.  6115    ....  14-92  9-80    OSO  1080  112    6-52    0^  4-77»    S  tr.    =100-01. 

2.  62-40    ....  9-84  15-17    0-40  1050  1-17    7-11    061  1-00                 =100-67. 
8.       6608    8-87  19-08  8-88    ....  12-95  268    1-74    ....  145  P.O. 088  =  100-26. 

*  Lose  0-05  at  100»  C. 

B.  B.  infusible,  but  loses  color.  Occurs  abundantly  in  seams  and  cavities  of  the  gneiss 
and  granite  of  the  Abriaohan  district,  near  Looh  Ness,  in  Invemess-ehire,  Scotland. 

[The  material  examined  bv  Heddle,  and  that  analyzed  by  Jolly  and  Cameron,  was  de- 
rived, at  least  in  part,  from  tne  same  source,  and  was  similar  in  appearance;  although  in 
specific  gravity  there  is  a  wide  discrepancy,  and  the  analyses  do  not  entirely  agree,  especially 
as  regards  the  alkalies.  Heddle's  analysis  is  near  crocidolite  (compare  anal.  8,  Min.,  p. 
248).  The  facts  at  least  prove  the  correctness  of  the  opinion  expressed  by  Jolly  and  Cam- 
eron, that,  until  a  more  complete  examination  can  be  made  on  purer  material,  the  sub- 
stance does  not  deserve  a  new  name.] 

AcANTHrrE,  Min.,  p.  61;  App.  TI.,  p.  1. — Orofh  has  described  crystals  from  Annaberg, 
which  are  orthorhombic  with  marked  monoclinic  symmetry,  Min.-Samml.,  Strassburg, 
p.  61,  1878. 

Achrematite.  J.  W.  MaUet,  J.  Chem.  Soc.,  11.,  ziiL,  1141,  1876. 

Massive,  crypto-crystalline.  Tetragonal  or  hexagonal  (?).  H.  =  8-4.  G.  =  6-965,  in 
powder,  6*178.  Color  pale  sulphur^yellow  to  orange  and  red,  in  the  mass  liver  brown,  from 
admixed  limonite.  Streak  pale  cinnamon  brown.  Lustre  resinous  to  adamantine.  Trans- 
lucent on  thin  edges.    Fracture  uneven  to  suboonchoidaL    Brittle.    Analyses  : 

As,0.  PA  MoO.  PbO   PWfora)  CI  Fe,0,  H,0  P,Cn,Ag 

1.  15-90  Om  4-58  60-85       6-51  189  9-93  1-68  tr.      =  99*81. 

2.  16.26  008  4*40  62-82       6-48  1*88  8-58  1*88  tr.      =  100-27. 
8.    15*76  0-02  4*19  66-77       5*48  1*88  1808  2*27  tr.      =  99*44. 

The  iron  and  water  are  present  in  the  amount  reauired  for  limonite.  the  presence  of 
which  is  suggested  by  microscopic  examination ;  this  limonite  is  deducted,  viz.,  11*66  p.  c 
for  (1),  9*91  for  (2),  and  15-85  for  (8) ;  then  calculating  to  100,  the  reeulte  are  : 


AstO* 

MoO. 

FbO 

PWforCI) 
6-26 

CI 

1. 

1802 

6-19 

68*40 

2*14 

=    100. 

2. 

17*99 

4*87 

68*99 

6*07 

2*06 

=    100. 

8. 

18-78 

4-98 

67-58 

6*52 

224 

=    100. 

Mean 

18-26 

6*01 

68*81 

6-28 

2-15 

=    100. 

The  formula  calculated  is  8  [8Pb,Afl,0.  +  PbCl,]  +  4  [Pb,MoOJ.  [That  the  mineral  is 
homogeneous,  and  not  a  mixture  of  an  arsenate  and  molyodate  of  lead,  is  considered  by 
the  author  as  sufficiently  proved  ;  but  the  composition  proposed  is  certainlv  not  a  prob- 
able one].    B.  B.,  decrepitates  slightly,  turns  dark  brick-red,  and  fuses  easily  to  a  nearly 
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black  globule,  which  shows  indistiDct  crystalline  facets  on  cooling.  On  charcoal  ji^tb 
arsenic^  odors,  a  lead  coating,  and  finally  globules  of  lead.  With  the  fluxes,  reacts  for 
iron,  which,  however,  is  only  present  as  an  impurity. 

From  the  mines  of  Guanacere,  Chihuahua,  Mexico.  Named  from  axp^uccroi,  usele^ 
in  allusion  to  the  fact  that  it  was  received  as  a  sUver  ore,  while,  in  fact,  of  no  intrinsic 
value. 

AcHTARAGDiTB.— Min.,  p.  478;  App.  IL,  p.  1. 

AcMiTE,  Min.,  p.  224;  App.  XL,  p.  1.  —  AilaL  and  discussion  of  composition,  Norway, 
DdUer,  Min.  Petr.  Mitth.,  i.,  379,  1878. 
Probable  occurrence  at  Ditr6,  Transylvania,  Becke,  Min.  Petr.  Mitth.,  i.,  554,  1878. 

Adamite,  Min.,  p.  566. — From  the  ancient  mines  recently  reopened  at  Laurium,  Greece. 
— Occurrence  announced,  Klien^  J.  Min.,  1878,  58 ;  cryst  and  optical  description,  Des 
ChizecMx^  G.  B.,  IxxxvL,  88,  Jan.,  1878  ;  cryst.  description,  Laspeyres,  Z.  Kryst.,  ii,  147, 
Feb.,  1878  ;  De$  Cloizeaux,  Bull.  Soc.  Min.,  i.,  80,  May,  1878. 

Occurs  in  small  crystals,  colorless  to  deep  emerald  green,  implanted  on  smithsonite;  also 
in  radiated  mammillary  groups.  The  forms,  as  shown  independently  bv  Des  Cloizeaux  and 
Laspeyres,  are  oloselv  similar  to  those  of  the  orijsinal  mineral  from  Cnili,  as  also  of  that 
from  Cape  Garonne  (App.  II.,  p.  1).  Laspeyres  mids  that  with  identical  prismatic  angles, 
the  vertical  axes  in  the  colorless  and  deep  green  crystals  oifler,  as  20 :  19  respectively ;  the 
habit  is  also  different.  An  analysis  of  tne  green  mammillary  variety  gave  Friedel  (BulL 
Soc.  Min.,  L,  81)  Aa,0,  4017,  ZnO  65-97,  CuO  0-64,  FeO  018,  H,0  401  =100-97. 

.^SonuTB,  Min.,  p.  228;  App.  n.,  p.  1. — ^AnaL,  Hot  Springs,  Arkansas,  J.  L.  Sfniih^  Am. 
J.  Sc.,  in.,  X.,  00, 1876.  Analysis  and  discussion  of  composition,  D8(ter,  Min.  Petr.  Mitth., 
L,  874,  1878. 


• 


AOrinite.  v.  LaaaiOx,  J.  Mm.,  1876,  862;  Des  Cloizeaux,  ib.,  1877,  60(BuU.  Soc.  Min.,  I, 
126, 1878).  A  compact,,  earthy  mineral,  of  a  bright  blue  color,  from  the  Pyrenees.  H.  =  ^-4, 
G.  =  8*0l8.  Shown  by  Des  Cloizeaux  to  be  a  heterogeneous  mass,  consisting  of  a  blue 
paste,  inclosing  different  minerals,  perhaps  owing  ira  blue  color  to  artificial  means. 
Analyses  :  1,  Lasaulx  (see  also  J.  Min.,  1877,  60) ;  2,  v2.,  part  (18-28  p.  c.)  soluble  in  HCl 
(in  other  trials  29*17  p.  c,  and  82*45  p.  c,  went  mto  solution) ;  8,  Damour  ;  4,  uf.,  insolu- 
ble portion  ;  6,  i(f.,  soluble  portion  ;  6,  total  of  4  and  5  ;  7  and  8,  Rammelsberg,  ZS.  G. 
Ges.,  xxviiL,  284,  1876. 

SiO,     A],Ob  MxisO,Fe,Os    FeO    MgO    CaO    K,0      HaO 

1.  48-53    7-55  1-17       82-78       0-90    8-69  ....    6-16  =  100-67. 

2.  Sol.  11-85  20-86  2-83       52-37       041  11-57 =   99-89. 

8.  45-36  10-22 13-67 828 

4.  Insol.         81-57    3-58 5-27  8-56    8-61101 TiO,  0-41, V,0.  tr.  =  49. 

6.  Sol.  12-88    8-22 7-43  2-31    6-66  0-30  12-74,  V,0.,PA  tr.  =  60-43. 

6.  44-45  11-80 12-70  5-86  1016  1-81  12-74,  TiO,0-41.V,O,, P.O.  tr.=: 

7.  G. =2-670  42-92  16-84  ....    712  316  246  15-80  ....  1207  =   99-06.  [99*43. 

8.  44-00  15-39  ....    8-88  8-16  2-44  1388  ....  13-00  =  100-75. 

[It  seems  to  be  sufficiently  proved  that  the  substance  above  described  is  not  be  regarded 
as  a  mineral  species.] 

^RUGiTE.  —  App.  n.,  p.  1, 

^scHYifiTE,  Min.,  p.  622.— OrysL,  HitterO,  Norway,  Brdgger,  Z.  Kryst.,  ill.,  481, 1879. 
Miask,  an  analysis  has  afforded  RcmmeUberg  (ZS.  G.  Ges.,  xxix.,  816, 1877), 

Cb,0.  TiO,  ThO      (Ce,La,Di),0,  Y,0,»Er,0.   Fe,0,       CaO 

82-51  21-20  17-55  19-41  310  3^1        250    =    99-9a 

The  formula  deduced  from  this  is  [RJ  Cb,  (Ti,Th),  0„,  or  [RJ  Cb.O,  +  8  (Ti,Th)  0^ 
Aglaite. — See  Spodumene,  p.  112. 
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AoBiooLrns.— App.  n.,  p.  1. 

AJkite.    A  i^esin  near  amber,  Ajka,  Hungary  (BnlL  Soc.  Min.,  L,  126,  1878). 

Alabandite,  Min.,  p.  46.^Anal.,  Morooocha,  Pern,  Baimondi,  Min.  Pdiou,  p.  239, 
1878. 

Alaskaite.    G.  A.  K9nig,  Am.  Phil.  Soo.,  Philad..  1881, 472,  or  Z.  Ksvst.,  vi.,  42. 

Massive,  small  foliated,  with  occasional  cleavage  planes.  G.  =  6878.  Lustre  metallic. 
Color  whitish  lead-gray.  Powder  bluish  gray.  Opaque.  Easily  friable  in  the  mortar. 
Analvses  :  1 ;  1*,  after  deducting  from  (1)  2*28  p.  c.  chaloopyiite,  and  15  p.  o.  baiite ; 
2,  inaependent  variety. 

S  *    Bi  Sb           Pb  Ag  Cu  Fe  Zn  InsoL 

1(1)  15  85  46-87  0*51          9-70  710  8-64  0*70  064  15  00  =  100^)1. 

1»      17-63  56-97  062  1179  874  8-46  ....  0-79  =  100. 

2(})  17-85  51-35  ....  17  51  300  538  1-43  0-20  283=   9955. 

For  (1*)  the  ratio  of  R  :  Bi  :S  =  1 :  2-03  :  4*14,  and  for  (2)  after  deducting  as  in  (1)  = 
1  : 1-89  :  3-88,  or,  approximately  1:2:4,  corresponding  to  (E„B)  S  +  Bi,S.,  ¥dth  B^  = 
Ag,,  Cu,,  and  R  =  Pb. 

B.  B.  in  closed  tube  decrepitates,  and  melts  without  giving  a  sublimate ;  in  the  open 
tube  gives  fumes  of  SOt  and  a  slight  sublimate  of  iSb,0,.  On  charcoal  a  lead  coating,  and 
on  continued  blowing  that  for  silver ;  also  with  pota^um  iodide  and  sulphur,  a  strong 
reaction  for  bismuth.  After  roasting  reacts  for  copper  and  iron  with  the  nuxes.  Slowly 
attacked  by  cold  concentrated  HCl,  rapidly  decomposed  by  the  hot  acid,  leaving  flocoulent 
silver  chloride. 

Occurs  intimately  mixed  with  quartz,  barite,  chalcopyrite,  and  tetrahedrite,  at  the  Alaska 
mine,  Poughkeepsie  Gulch,  Colorado. 

RammeUberg  ^ZS.  G.  Gtes.,  xxix.,  80, 1877)  has  described  under  the  name  of  Silbebwis- 
KUTHGLANZ,  a  mmeral  which  is  the  bismuth  compound  corresponding  to  miargyrite,  and 
is  very  near  alaskaite. — Massive,  soft.  G.  =  6-92.  Color  gray.  Streak  light  gray.  Analy- 
sis {\)  after  deducting  admixed  galenite  :  S  17-24,  Bi  54*50,  Ag  28*26  =  100.  This  corre- 
sponds to  AgBiS,,  or  Ag,S  +  Bt,S„  requiring  S  170,  Bi  54-7,  Ag  28*3  =  100.  B.  B.  on 
cnarcoal  fuses  reaaily,  givmg  a  coating  of  bismuth  oxide,  and  after  long  blowing  a  globule 
of  silver.  Soluble  in  HKOs  with  separation  of  sulphur.  Associated  with  tetrahedrite, 
galenite,  sphalerite  and  pyrite  at  the  Matilda  mine,  near  Morococha,  Peru.  [The  two 
minerals  atiove  described  are  essentially  identical,  and  as  the  name  of  Bammelsbeig  can- 
not be  employed  outside  of  Germany,  that  of  Kdnig  may  be  accepted  to  cover  both.  Ths 
corresponding  mineral,  miargyrite,  has  also  some  varieties  which  contain  lead.] 

AiiBms,  Min.,  p.  848;  App.  II.,  p.  1. — Oryst.  Kuchclbad,  near  Prague,  Bohemia,  Vrba, 
Ber.  B5hm.  Ges.,  1879, 472,  and  Z.  KrysL,  iv.,  360, 1880.  Switzerknd,  vomRath,  Z.  Kryst., 
v.,  27;  ZOptau,  ibid.,  v.,  253,  1880.  Mt.  Cau.,  Pyrenees,  v.  Lcuauix,  Z.  Kryst.,  v.,  341, 
1881. 

Thermo-electrical  characters,  ffankel,  Wied.  Ann.,  i.,  283,  1877. 

Made  artificially,  identical  in  form  and  composition  with  natural  crystals,  HdtUtfeuiiU, 
C.  R.,  Ixxxiv.,  1301,  1877. 

AnaL  (2*3  p.  c.  EtO),  Guatemala,  v,  LoBavlx,  J.  Min.,  1875,  147. 

Pseudomorph  after  spodumene  (q.  v.,  p.  112). 

See  also  FM^par  Group,  p.  45. 

Allanite,  Min.,  p.  285;  App.  II.,  p.  2. — Analyses  of  alteration  products  produced  hj 
weatiiering,  J.  R,  Santos,  Chem.  News,  xxxviii.,  95,  1878. 

Allophane,  Min.,  p.  419;  App.  II.,  p.  2. — AnaL,  SteinbrQck,  Gamper,  Yerh.  Geol. 
Reichs.,  1876,  354. 

Muck  describes  (Z.  Berg. -Sal. -Wesen.,  xxviii.,  192,  1880)  an  earthy,  white  to  pale  wine 
yellow,  or  ^n^eenish  yellow  substance,  from  the  clay  of  the  Schwelm  mine.  It  corresponds 
with  the  JneaelcMumitUU  of  Komwestheim  (Min.,  p.  420),  but  the  name  sttlfatallophan 
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is  preferred,  as  it  behares  like  allophane.    Soluble  in  HCl.    Anal^rses  :  1,  ydlowi 
lucent ;  2,  white,  earthy;  3,  soft,  of  butter-like  consistency  ;  4,  kieselalluminite. 


SiO, 

A1,0 
88-55 

SO, 
7-»8 

H,0 

1. 

14-84 

88-63. 

2. 

18-74 

86-78 

6-04 

88-49. 

8. 

21-88 

40-07 

10-54 

27-52. 

4. 

13-06 

42-69 

5-04 

89-82. 

As  remarked  by  Muck,  these  substances  are  varying  mixtures  of  aluminum  silicate  and 
basic  aluminum  sulphate. 

Allophite. — App.  II.,  p.  2. 

Alshedite.— See  Titcmite,  p.  122. 

Altaite,  Min.,  p.  44;  App.  11.,  p.  2.— From  Chili,  Bamako,  0.  B.,  Ixxxi,  632,  1875, 
and  5th  App.  Min.  Chili,  p.  50,  187& 

Alum,  Min.,  p.  651. — Apparent  tetrahedrism  due  to  distortion,  Wulff,  Z.  Kryst,  y.,  81, 
1880. 

Containing  Cs  and  Bb,  from  Vulcano,  Cosset  Accad.  Line.  Trans.,  III.,  ii.,  84,  1878. 
Action  of  solvents  upon,  etc.,  Klocke,  Z.  Knrst.,  ii.,  126,  298,  558  ;  ir.,  76.  See  also  L, 
de  Boishaiidran,  C.  B.,  Izxz.,  888,  1007,  1450,  1875.  UzieUi,  Accad.  Line.  Trans.,  IIL» 
i.,  March  18, 1877. 


ALUMnnTE,,  Min.,  p.  658  ;  App.  II.,  p.  2. 
Jahrb.  Geol.  Beichs,  1878,  860. 
See  also  Werthemantie,  p.  181. 


MUhlhausen,  near  EIralup,  Saffelt, 


Aluntfe,  Min.,  p.  658. — ^AnaL,  Breuil,  AuTergne,  v.  Lasauix,  J.  Min.,  1875,  142.     In 
large  deposits  at  Madriat,  d'Issoire,  France,  analyses.  Bey.  GeoL,  Delesse  and  Lapparent, 

xiii.,  88,  1877. 

Alttnogen,  Min.,  p.  649;  App.  II.,  p.  2. — ^AnaL,  Cerros  Pintados,  Tarapaca,  Pern,  Hat- 
mondi,  Min.,  P^rou,  248,  1878.  Celebes,  East  Indies,  Fremel,  Min.  Petr.  Mitth.,  iii.,  295, 
1880.  Scotia  mine,  Cumberland  Co.,  N.  S.,  F,  D,  Adams,  GeoL,  Canada,  1879-80. 
Sierra  del  Atajo,  and  Cerro  deFamatina,  Argentine  Bepublic,  Braekebusch,  Min.  Argentin., 
76,  1879.  Wallerawang,  New  South  Wales,  Liverauhe,  Proc.  B.  Soc.,  N.  S.  W.,  Nov.  3, 
1880. 

Alvite,  Min.,  p.  511.— According  to  a  suggestion  of  W.  C.  BrUgger  (Geol.  P5r.  P5rh-, 
y.,  852,  1881),  alvite  is  to  be  regarded  as  simply  zircon  and  zenotime,  compoonded  as  de- 
scribed by  Zschau  (Min.,  p.  529).  Crystals  from  AnnerOd,  near  Moss,  Norway,  gave  him 
86*58  SiOs  and  18*84  PaO^,  supporting  this  view.  [This  may  be  true  of  some  so-called 
alvite,  but  can  hardly  apply  to  the  mineral  originally  analyzed  by  Forbes.] 


Amalgam,  Min.,  p.  18;  App.  II.,  p.  2.— Domeyko  (8d  Ed.  Min.,  Chili,  p.  358,  1879)  de- 
scribes several  varieties  of  silver  amalgam  from  ChUi.  One  of  these  from  the  mines  of 
Arqueros,  Coquimbo,  Chili,  has  Ag  94-4,  Hg  5 '6,  and  corresponds  to  kon^fsbergite  (App.  II., 
p.  82).  Anotner  has  Ag  69*21,  Ug  80*76,  and  is  called  bordosite  (but  see  App.  II.,  p.  8) 
from  the  locality,  the  mines  of  Bordos.  Various  intermediate  compounds  are  men- 
tioned. 

An  amalgam  from  Vitalle  Creek,  British  Columbia,  lat.  53"  N.,  afforded :  Ag  86*15,  Hg 
11-90.  SiOa  0  45  =  98*50  {Hanks,  priv.  contrib.);  it  hence  corresponds  with  arouen'U  (Min., 
.  14).     An  amalgam  from  the  Sala  mine,  Sweden,  gave  Nordstrdm :  Ag  46*30,  Hg  51 '12^ 
e 0*81,  Zn, Pb,  &.,  CaCO,  021,  insoL,  1  01  =  99*45,  GJeoL  F5r.  F6rh.,  v.,  715,  1881. 
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Akbltgonite,  Min.,  p.  545. — ^A]ial3rse8  by  Pmfleld,  Am.  J.  Sc.,  III.,  zviiL,  295,  1879. 

P.Oa  ALOj  L  gO  N"gO  ttO     P 

1.  Penig,  (J)  48-24  38  55  sirt  2*04  1  75  11*26  MnjO,  0.18  =  105-g4,  dednct  4*74  O  (  =  P)  =  101  «0. 

2.  Hontebras,  A.  (})    47-09  3822  792  3-48  227   9*93  CaO 0*24  =  10415,  deduct 4-02 O  =  10013. 

G.  8.068 
8.  Anbnrn.  Me.  (|)     4848  83-78  0-46  0*99  8*57   6-20  « 102*48.  deduct  2*61  O s 99*87. 

O.  =  8-059 
4.  Hebron, He.,  A.     [48*58] 34*12  954  0*34  4*44    6-24. 

6.  Paris, Me.  {^)  48-31  83 68  9*82  0*34  4*89    482  K,0 003  =  101*89,  dednct 2-08 O s 99«i. 

6.  =  3-085 

6.  Hebron,  Me..B.  (}) 47*44  83-90  9*24  0-66  505    5*45  =101*74,  deduct 229  0  =  99-45. 

G.=808-i 

7.  Branchville, Ct (})  4880  8428  980  019  5*91    1*75  Pe,0, 0*29, Mn,0, 0*10  =  101 10, deduct 0*74 O  =  100-86. 

G.=  8-082 

8.  Montebras,  B.  (i)   4884  83-56  9*62  0*83  661    ITS  CaO 0 85 - 100*45,  deduct 0*74  0»99*n. 

G.  8-007 

These  analyses  are  arranged  so  as  to  show  the  variation  in  the  relative  amounts  of  water 
and  fluorine.  For  all  of  tnem  the  author  shows  that  the  ratio  of  P  :  Al :  R  :  (F,OH)  = 
1:1:1:1  nearly,  corresponding  to  the  formula  AlaP^O^  +  2R  (F,OH).  The  conclusion 
reached  is  that  the  varieties  (see  hebronite  and  monUhrasite  in  Appendixes  I.  and  II.)  differ 
only  in  the  extent  to  which  the  fluorine  is  isomorphously  replaced  by  hydroxyl  (HO).  See 
also  triploidite,  in  this  Appendix 

Occurrence  at  Montebras,  with  analyses,  Thenard,  Monit.  Scientil,  III.,  ix.,  1175 
(Jahresb.  Ch.,  1879,  1204). 

AXBLTSTEGITE. — App.  I.,  p.  1. 

Ambrosike. — App.  I.,  p.  1. 
Amesite. — See  Corundophiliief  p.  81« 

AifPHiBOLB,  Min.,  p.  232;  App.  II.,  p.  2.— OrygL  description,  v,  KokscTborof,  Min.  Russl., 
viii,,  159,  247,  1881. 

Practical  determination  by  optical  methods  in  thin  sections  of  rocks,  F<mqu4  and  Liuv, 
Ann.  Min.,  VII.,  xu.,  429,  1877;  Thoulet,  ib.,  xiv..  Ill,  1878. 

Analyses  of  Scottish  varieties,  and  discussion  of  results  of  alteration,  Heddle,  Trans. 
Soc.  Edinb.,  xxviii.,  502,  1878.  Amelia  Co.,  Va.,  Mosaic;  Amherst  Co.,  Va.,  Baker,  Ch. 
News,  xlii.,  194,  1880. 

A  variety  of  amphibole  containing  no  maffnesia  is  called  beboahaskitb,  by  Lueehetti 
(Mem.  Ace,  Bologna,  IV.,  ii.,  397, 1881;  Z.  Kryst.,  vi.,  199).  Occurs  in  a  quartzose  horn- 
blende-porphyry, from  Monte  Altino,  Province  of  Bergamo,  Italy.  Forms  acicular  crystals, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups  ;  cleavage  prismatic,  124°. 
G.  =3075.  Analysis  :  (j)SiO,  36-78,  ALO,  1513,  Fe^O,  14-48,  FeO  22*89,  CaO  5-14, 
MgO  0-93.  Na,0  400,  K,0  0-42,  loss  [0-25J,  MnO  tr.  =  100;  characterized  by  the  small 
amount  of  magnesia  present. 

A  manganesian  (1*37  p.  c.  MnO)  variety  from  Edwards,  St.  Lawrence  Co.,  N.  Y.,  was 
described  under  the  name  HEXAGONriE,  as  "anew  hexagonal  bisilicate,"  by  Goldsmith 
(Proc.  Acad.  Nat.  Sc.,  Philad.,  1876,  160).  Its  true  character  was  sho^^-n  by  Kbnig  (ib., 
p.  180). 

BerteU  (Verb.  Wtlrzb.  Ges.,  II.,  -nii.,  in  Jahresb.  C3h.,  1874,  1267)  has  given  the  name 
p'l  vACTiyiTE  to  an  alteration  product  of  amphibole,  forming  radiated  masses,  doublv  re- 
fracting. H.  =  2  G.  =  2-997-3-057.  Color  dirty  grayish  brown.  Analysis  after  deduct- 
in;]:  a  little  magnetite  :  SiO^  85-5,  A1,0, 16-9,  FeA  25-4,  MnO  1-4,  M^  6  3,  CaO  7-2,  H,0 
;  -1  =  99-8,  corresponding  approximately  to  R,  [KJ,  Si^O,,  +  3  aq.  From  the  rock  called 
•»y  the  same  author  isenite,  occurring  in  Nassau,  Germany.  [An  uncertain  decomposition 
product  hardly  deserves  a  distinct  name  ;  the  substance  is  not  very  ffer  from  delessfie.] 

Analcitb,  Min.,  p.  432;  App.  II.,  p.  2.— Oryst,,  Kerguelen  Is.,  n.  Lasaulx,  Z.  Kryst., 
i.,  204,  1877.     Radauthal,  lAdecke,  Z.  gesammt.  Nat.,  III.,  iv.,  325,  1879. 

Anal.,  Montreal,  Canada,  Harrington,  G«ol.  Canada,  1878.  Bohemia,  Preis  and  Yrha, 
Bor.  B5hm.  Ges.,  1879,  467. 
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Bamberger  shows  (Z.  Kryst,  vi.,  82, 1881)  that  Bechi's  picranaloitB  is  identic&l  with 
ordinary  analcite,  containing  only  a  trace  of  magnesia. 

The  question  as  to  the  caTSTALUKS  system  of  analcite  has  been  recently  diacoaBed,  Ma 
follows :  Schrauf  (Anzeig.  A\£  Wien,  1876),  referred  crystals  from  Friedeck,  Bohemia^  to 
the  orthorhombic  system,  describing  them  as  coniplex  twins,  analogous  to  those  of  leacit« 
described  by  yom  Rath.    McUlara  i^Axm.  Min.,  Vll.,  x.,  Ill,  187S)  describes  the  optieal 
anomalies  of  the  species,  and  explains  them  by  assuming  that  a  crystal  is  formed  by  the 
interpenetration  of  three  pseudo-tetragonal  individuals,  each  one  of  which  is  formed  of 
two  orthorhombic  crystals,  with  nearly  equal  axes  ;  these  24  orthorhombic  crystals,  com- 
posing a  single  pseudo-isometric  crystal,  correspond  to  the  24  planes  of  a  teti&hexahedron. 
jLomuIx  (J.  Min.,  1878,  510)  describes  toe  results  of  an  optical  examination  of  crystals  of 
picranalcite  from  Monte  Gatini,  Tuscany,  and  concludes  (but  see  below)  that  they  can  be 
only  explained  by  the  assumption  that  a  crystal  is  made  up  of  12  tiiclinic  indiyidujds 
interpenetrating  each  other,  analogous  to  the  compound  crystals  of  phillipsite  (qj.  ▼.)• 
Sehmten  (BulL  Soc.  Min.,  iii.,  150,  18801  has  obtained  trapezohedral  cr>'stals  by  artificial 
means,  and  on  optical  grounds  claims  for  them  a  complex  structure,  analogous  to  th&t 
assumed  by  Mallard  (see  above);  with  him,  however,  the  crystals  are  rhombohedraL 
CiTstals  obtained  later  by  a  different  method  were  isotropic  (ib.,  v.,  7,  1882.) 

On  the  other  hand,  later  investigations  by  v.  Lasaulz  (Z.  Krvst.,  v.,  880, 1881)  on  crystals 
from  the  Cyclopean  Is.,  have  led  him  to  the  conclusion  that  tlie  optical  phenomena  are  to 
be  explained  (as  formerly  accepted)  by  reference  to  the  varying  degrees  of  tension  existing 
in  the  interior  of  the  crystal.  Arzruni  and  Koch  (Z.  Kirst.,  v.,  48i3, 1881)  have  also,  after 
a  review  of  the  whole  subject,  and  an  extended  optical  examination  of  specimens,  espe- 
cially from  Kerguelen  Is.  and  the  Cyclopean  Islands,  concluded  that  analcite  is  to  be  referred 
to  tne  isometric  system.  Finally,  the  whole  subject  has  been  exhaustively  reviewed  and 
further  investi^ted  by  Ben  Saude  (Inauff.  Diss.,  Stuttgart,  1881,  and  J.  Min.,  1882,  i., 
41).  He  describes  the  results  of  an  optical  examination  of  sections  of  many  crystals  cat 
parallel  to  the  cubic,  octahedral,  dodecahedral,  and  trapezohednd  (2-2)  planes,  and  shows 
that  they  do  not  correspond  with  McUtanTa  hypothesis,  but  can  be  explained  on  the  sup- 
position of  internal  tension.  He  found,  furtner,  that  ^latine  cast  into  moulds  coir&- 
sponding  to  the  crystalline  forms  acquired  on  solidifying  similar  optical  characters. 

Anatasb. — See  Octahedrite,  p.  85. 

Akdalxxstte,  Min.,  p.  871  ;  App.  XL,  p.  2.— Optical  examination,  Berirand,  BulL  Soc 
Min.,  i.,  94,  1878;  Bertin,  ibid.,  li.,  64etseq. 
AnaL,  San  Piero,  Elba,  OrcUtarola,  Boll.  Com.  GeoL,  1878,  328. 

Andrewsitb,  App.  I.,  p.  1. — ^Locality  described,  Foster,  Trans.  (3eoL  Soc,  Cornwall,  ix., 

1875.  Description  and  anal.  (Flight),  Maskelyiie,  J.  Chem.  Soc.,  July,  1875,  p.  586. 

Anglesite,  Min.»  p.  622  ;  App.  IL,  p.  8. — Oryst.,  Erzberg,  «.  Zefiharovieh,  Lotos,  Dec., 
1874.  Hungary,  Krenner,  Z.  Kryst.,  i.,  821,  1877.  Sarania  (list  of  planes,  etc),  O. 
Sella,  Ace  Line.  Trans.,  III.,  iii.,  150,  1879. 

Indices  of  refraction  as  affected  by  change  of  temperature,  Arzruni,  Z.  Kryst.,  L,  182, 
1877. 

Recent  formation  at  Bourbonne-les-Bains,  Daubrie,  C.  B.,  Ixxx.,  604,  1875.  Cccurrenoe 
at  Vesuvius,  Scaechi,  Bend.  Ace.  Nap.,  Dec,  1877. 

ANHYDRrrE,  Min.,  p.  621;  App.  II.,  p.  8. — Oryut^  Berchtesgaden,  Bavaria,  etc.,  Oroth, 
Min.-Samml.,  Strassburg,  141,  1878. 
Occurrence  at  Vesuvius,  Scaechi,  Att.  Ace.  Nap.,  vi.,  1878. 

Animikite. — See  MacfaHanite,  p.  71. 

Ankerite,  Min.,  p.  685  ;  App.  II.,  p.  3. — ^AnaL,  Phenixville,  Peniu,  Kdnig,  Pioc  Ac 
Nat.  Sc  Phil ,  1877,  290. 

BoricJcy  has  examined  a  series  of  minerals  from  Bohemia,  related  to  ankente,  and  dis- 
cusses the  relation  in  composition  between  them  and  other  similar  carbonates  (Min.  Mitth., 

1876,  47).  He  writes  the  f^eneral  formula  CaFeC^O.  +  a?  (CaMgC,0,),  for  all  the  related 
minerals,  where  x  may  have  one  of  the  values  i,  1,  J,  },  f,  2,  3,  4,  5,  10;  those  varieties  in 
which  a;  <  2  are  included  under  ankerite,  and  the  remainder  under  the  n&me  parankeriU, 
For  normal  ankerite  he  takes  2  =  1,  and  for  normal  parankerite  x  =  fi. 


APPENDIX  m.  7 

AnnocMite,  W.  C.  BrOgger,  GeoL  FOr.  FOtli.,  r.,  8H  1881. 

Orthorhombic  :  Axes— ^:  S:d  =  0*d6103: 1.  :  0*40869.      Obsenred  planes  i^  i^  O,  I, 

t-8,  t-S,  2-1,  i  I,  l-C  1,  2,  2-3,  2-2,  a-8.  /a/=  136' 2,  tf-S a  *-5  =  100'  44.  2-«  a 2-1  = 
58"  25'.  In  prismatic  crystals  of  yaried  habit,  often  closely  resembling  columblte  ;  planes 
sometimes  developed  according  to  monoclinio  symmetry.    Angles  near  those  of  coiumbite 

(the  position  taken  is  that  of  Schrauf,  /=  »-6,  Min.,  p.  516),  and  also  not  far  from  those  of 

polycrase.  Twinnine  plane  i-i.  Many  crystals  often  grouped  in  parallel  position,  thus 
forming  an  apparently  single  crystal  of  considerable  size. 

H.  =6.  G.  =  5*7  of  anhydrous  crystals.  Lustre  metallic  to  greasy  submetallio.  Ck)lor 
black.  Streak  dark  blackish  brown  to  brownish  or  greenish  gniy.  Opaque,  or  translucent 
in  very  thin  splinters.  Fracture  subconehoidal.  Brittle.  B.  B.,  fuses  on  the  edges  to  a 
black  glass.    Analysis  by  G.  W.  Blomstrand  : 

CbiO.  SnO.  ZrO,  810,  ThO,  Ce,0,  T.O.  UO    PbO   FeOMnO  CaO  MgO  K.UNa,0  AUO.  H«0 
48-18    010     1-97    2  51    2*87    2*56     710    16-28    2«>   8*88    QrfKi   835    O'lS    Olo    0^    0%8     8l9s 90*51. 

Neglecting  the  silica,  the  formula  calculated  by  Blomstrand  is  R,Cb,OT  +  2^  aq.,  which 
makes  it  nearly  identical  with  samarskite,  and  suso  to  the  less  certain  nohlite  (App.  II., 
p.  41),  except  in  the  water;  Brd^ffer,  however,  shows  that  the  water  is  not  essential,  but 
IS  due  to  a  partial  alteration  which  is  accompanied  by  a  lowering  of  the  hardness  (to  4*6) 
and  specific  gravitv^  (to  4*28),  and  a  loss  of  lustre.  A  crystal  with  Q.  =  5*7  showed  only  a 
trace  of  water.  The  mineral  is  consequently  hardly  to  be  separated  from  samarskite  in 
composition,  but  it  is  different  in  form  (see  E.  S.  Dana,  Am.  J.  8c.,  m.,  xi.,  201,  1876). 
BrOgger  shows  further,  that  &nner5dite  (euxenite  and  polycrase)  bears  the  same  relation  to 
coiumbite  that  samarskite  does  to  tantalite  ;  the  two  last  being  very  near  in  form,  as  are 

&nner5dite  and  coiumbite.  From  the  pegmatite  vein  at  AnnerOd,  near  Moss,  Norway,  where 
it  is  associated  with  monazite,  alvite  (q.  v.),  apatite,  magnetite,  beryl,  topaz,  and  other 
minerals. 

Anomite. — See  Mica  Group,  p.  77. 

ANORTHrrE,  Min.,  p.  887;  App.  II.,  p.  8.— Oryst,  Albani  Mts.,  Q,  SeHa,  Aocad.  Line. 
Mem.,  ni.,  i.,  96,  or  Z.  Krvst.,  i.,  241,  1877.  Pesmeda  Alp,  Monzoni,  Tyrol,  rose-red 
variety,  9om  Rath,  Ber.  niea.  G^.  Bonn.,  July  2,  1877 ;  anaL  by  Oamper,  Verh.  geol. 
Reichs.,  1877,  134.  Aranyer  Berg,  Transylvania,  vom  Bath,  Z.  Eryst,  v.,  28,  1880.  Mt. 
Etna  (cyclopite)  v.  Lasaulx,  Z.  Kryst.,  v.,  826,  1880. 

Expansion  of  crystals  with  heat,  Beekenkamp,  Z.  Kryst^  v.,  441,  1881. 

Pseudomorph,  Franklin  Furnace,  N.  J.,  RoBpper,  Am.  J.  Sc.,  III.,  xvi.,  864,  1878. 

The  esmarlcite  from  Kj5rrestad,  in  Bamle,  Iforway,  is  regarded  by  Brdager  and  ReuBch 
(ZS.  G.  Qtes,,  xxvii.,  676,  1875)  as  probably  a  distinct  species,  although  tnej  show  that  it 
follows  the  same  twinning  laws  as  the  anorthite  of  Vesuvius.  For  Dee  Cloizeaux's  results 
see  App.  II.,  p.  10. 

See  also  Feldspar  Group,  p.  45,  and  Banoufite,  p.  12. 

AnTHOPHTLLrrE,  Min.,  p.  281;  App.  II.,  p.  8.— -Opt.  exam.,  Bamle,  Norway,  Des  Clot' 
zeaux,  C.  R.,  Ixxxiv.,  1478,  1877.  Pisam  (C.  B.,  Ixxxiv.,  1510)  has  analyzed  the  Bamle 
mineral  (1),  and  also  (2)  the  snarumiie  of  Breithaupt  (Min.,  p.  816).  Des  Cloizeaux  (1.  c). 
in  view  of  these  analyses,  and  also  of  the  relation  in  optical  character,  suggests  that 
the  snanimite  may  be  an  alteration  product  of  an  aluminous  anthophyllite.  Analysis  8 
(by  Rosenius)  and  4  (by  Stadius)  are  of  an  orthorhombic  mineral  referred  to  anthophyllite 
(Gf.  =  80224045)  from  Stansvik,  near  Helamg^ora,  Finhmd,  F.  J,  Wiik (Z.  Kryst.,  ii, 
498,  1878). 

SiO,' 

1.  Bamle,  G.  2*08.   51*80 

2.  Snarum  57*90 
8.  Stansvik  51*74 
4.  Stansvik              52*05 

AUTILLITB. — App.  I.,  p.  1. 

Antimont,  Min.,  p.  18. — Description  of  artificial  crystals,  Laapeyrea,  ZS,  G.  Ges.,  xxvii, 
574, 1875. 


AUG, 

FeO 

MgO 

GaO 

Na,0,  K,0 

ign. 

12*40 

8*67 

27*60 

•  ■  •  • 

1-44 

800 

=    99*91. 

18*55 

1*90 

19*40 

0*87 

4*50 

2*86 

=  100-98. 

8-55 

20*85 

18*45 

1-79 

0*41  MnO 

•  *  • . 

=    99*29. 

9*46 

20*72 

17*24 

1*85 

0-26  MnO 

.... 

=  101*08. 
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Apatite,  Min.,  p.  580;  App.  II.,  p.  8.~Or78t,  from  different  localities,  Groih,  Hin. 
Samml.,  Strassburff,  174,  187ti.  Lama  deUo  Spedalaccio,  Uzielli,  Aocad.  Lino.  M«n.,  I, 
159,  1876. 

According  to  MaUard  (Ann.  Min.,  YII.,  x.,  147,  1876),  apatite  is  to  be  regarded  as 
pseudo-hexagonal,  being  formed  by  the  intergrouping  of  oithorhombic  individuaite  ;  a  thin 
section  of  a  Schlaggenwald  crystal  showed  three  irregularly  joined  sectors,  of  different 
optical  orientation,  and  each  distinctly  biaxial ;  others  from  Estremadura,  Spain,  showed 
SIX  sectors,  two  opposite  belonging  to  the  same  crystal  In  other  cases  normal  uniaxial 
characters  were  observed  and  explained  by  the  intimate  union  of  the  different  molecular 
aggregations. 

Etcning  iifures  corresponding  to  the  pyramidal  hemihedrism,  BaumhatLer,  Ber.  Ak.  Mfln* 
chen,  1875,  169.  Pyro-electrical  characters,  Hctnkel,  Wied.  Ann.,  yi.,  52,  1879.  Absorp- 
tion bands  in  spectrum  (Ce,La,Di),  Cossa,  Accad.  Line.  Mem.,  III.,  iii,  17  et  seq.,  1878. 

Analyses,  etc.  Occurrence  at  Kj5rrestad,  Bamle,  Norway,  Brdgger  and  Reuseh,  ZS.  G. 
G^es.,  xxyU.,  646,  1875.  Nischne  ifovgorod  ^phosphorite),  v.  MdUefy  Verb.  Min.  Ges.  St 
Pet.,  II.,  xiL,  61.  Method  of  occurrence  in  Canadian  veins,  often  of  immense  size,  Ear- 
rington,  Geol.  Canada,  1878  ;  composition  of  Canadian  apatites,  C,  Hoffmann^  Geol. 
Canada,  1879. 

Siewert  (Z.  Gesammt.  Nat.,  11.,  x.,  839,  1874)  found  6*7  p.  c.  MnO  in  an  apatite  from 
San  Roque,  near  Cordoba,  Argentine  Republic,  and  calls  this  variety,  in  which  part  of  the 
calcium  is  replaced  by  manganese,  MANOANAPATrrE.  Penfield  (Am.  J.  Sc.,  III.,  xix.,  367, 
1880)  has  analyzed  apatit^  from  Branchville,  Conn.,  and  Franklin  Furnace,  N.  J.,  con- 
taining manganese  ;  one  variety  from  Branchville  afforded  10*59  p.  c.  MnO. 

Aphbosiderite,  Min.,  p.  502;  App.  II.,  p.  8.— Striegau,  Silesia,  WMky  (anal,  hj  Bam- 
melsberg),  ZS.  G.  Ges.,  xxxi.,  211,  1879. 

Aphthitalite,  Min.,  p.  615;  App.  11.,  p.  8. — ^Vesuvius,  Scacehi,  Atti  Aoc  Nap.,  Dec, 
1878  (Contr.  Min.,  iL,  48). 

Aphthonite.— See  TetraJhedrite,  p.  120. 

Apophtllfte,  Min.,  p.  415;  App.  II.,  p.  3.— Oryst..  Radanthal,  Harz,  LUdeeke,  Z.  S^ryst, 
iv.,  626,  1880.    Ut5,  Sweden,  Seligmann,  J.  Min.,  1880, 1.,  140. 

Pyro-electrical  characters,  Hankel,  Pogg.  Ann.,  clvii.,  163, 1876. 

MaUard  (Ann.  Min.,  VII.,  x.,  121,  1876)  argues  that  the  true  form  of  apophyllite  is 
monoclinic.  and  that  the  crystals  are  only  pseudo-tetragonal.  Rumpf  (Min.  Petr.  Mitth , 
ii.,  369,  1879)  has  reached  a  similar  conclusion.  Klocke  (J.  Min.,  1^,  ii.,  11,  ref.),  how- 
ever, opposes  the  view  of  Rumpf,  shows  in  what  respects  his  aigument  is  inconclusive,  and 
explains  otherwise  more  satisfactorily  the  optical  anomalies.  See  also  remarks  bj  Chrotht 
Z.  Kryst.,  v.,  376.,  1881. 

AnaL,  Cipite-Alpe,  Mattesdorf,  Verb.  G.  Reichs.,  1876, 82. 

Aquacsepitite. — App.  I.,  p.  2. 

Araoonite,   Min.,  p.  694;  App.  II.,  p.  4. — Oryat.,  monograph,  v,  KokscTMrof,  Min. 


ii.,  14, 1878. 
On  surface  of  meteoric  iron,  anal.,  J.  L.  Smith,  Am.  J.  Sc.,  m.,  xii.,  107,  1876. 

Araootite,  App.  n.,  p.  4.— Optical  examination,  Berirand,  Bull  Soc.  Min.,  !▼.,  87, 
1881. 

Arctollte.    Arktolite,  Blomatrand,  "  Ett  hOgnordiskt  mineral,"  Geol.  F5r.  F5rh.,  v., 
210,  1880. 


0*38,  AlaO.23  55,  Fe^Oa  124,  CaO  13  28,  MgO  1030,  Na,0  1*78,  KaO  0*79,  H.O  3  15  = 
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99*74.  This  corresponds  to  the  formula  H3R3  [AI3]  SiiOn.  B.  B.  fuses  with  difficulty  to 
a  white  enamel ;  partially  attacked  by  acids  with  the  separation  of  lloccalent  silica. 
Found  in  1861  on  Uvitholm,  near  Spitzbergen.  [A  relation  to  prehnito,  on  the  cpround  of 
the  composition,  and  to  hornblende,  because  of  the  prismatic  angle,  is  suggested,  but  the 
mineral  needs  further  examination  before  its  true  character  can  b«  settled. J 

Abdenxtte,  App.  II.,  p.  4.— Supplementary  description  by  9.  LasatUx,  J.  Min.,  1876, 868, 
and  Bettendorffj  ^^SS-  Ann.,  clz.,  126,  1877.  Analyses  by  Bettendorff,  (1)  sulphur-yellow 
opaque  yar.,  Q.  =  8*^6;  (2)  brown  transparent  var.,  G.  =  8*648. 

SiO,       AlaO,    PeaOs     MnO       CuO     MgO      CaO      V,0,    As,0.    H,0 
1.    27-50      22-76       115      80-61       0-17      1-38      188      0-58      988      518=100'8ft 


^ 


2.    27-84  24-22  26-70       ....       8-01      2-17      9*20      276      6  01  =  100-91. 

It  is  concluded  by  Bettendorff,  that  in  this  mineral  arsenic  and  ranadium  replace  each 
other  in  varying  proportions,  with  a  consequent  yariation  in  color  ;  in  several  other  trials 
1*83,  2-81,  2*53,  2-98,  6*64  p.  c.  AsaOe  were  found  ;  y.  Lasaulx  (1.  0.)  shows  that  the  vana- 
dium ardennite  \s  probably  the  original  mineral,  and  that  the  presence  of  the  arsenic  is 
due  to  gradual  alteration. 

Areqnipite. — A,  Baimondif  Min^raux  du  P^rou,  Paris,  1878,  p.  167. 

Compact,  wax-like.  H.  nearly  6.  Color  honey  yellow.  Fracture  conchoidal.  According 
to  a  qualitative  analysis,  a  silico-antlmoniate  of  lead.  B.  B.  on  charcoal  fuses  with  diffi- 
culty, yielding  buttons  of  lead,  and  gives  off  antimonial  vapors.  Slightly  attacked  by 
nltnc  acid,  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitnc  has  been  adde^ 
and  leaves  a  residue  of  silica.  Occurs  spjEirin^ly  in  a  auartzose  gan^e,  with  argentiferous 
lead  carbonate  and  chrysocoUa,  at  the  Victoria  mine,  Montague  de  la  Trinity,  near  Tibaya, 
Province  of  Arequipa,  rem.    [Needs  further  examination,  probably  a  mixture.] 

Abfvedsonite,  Min.,  p.  248. — ^AnaL,  El  Paso  Co ,  Colorado,  JDinip,  Am.  Phil.  Soc., 
Philad.,  xvii.,  516,  1877,  or  Z.  Kryst.,  L,  480.  Greenland,  discussion  of  composition, 
Diilter,  Z.  Kryst.,  iv.,  84,  1879. 

Argenttte,  Min.,  p.  88;  App.  11.,  p.  4. — Oryst.,  description,  CHroth,  Min.-Samml.  Strass- 
burg,  1878,  p.  50. 

Aboentopyrite,  Min.,  p.  89;  App.  II.,  p.  4. — See  StembergiUf  p.  116. 

Argyropyrite. — See  Sternbergite,  p.  115. 

ASTTE. — App.  II.,  p.  4. 

Arrhenite. — NordemkiSld  ;  Fngstrlhn,  Inaug.  Diss.,  Upsahi,  1877  (Abstr.  by  BrOgger, 
Z.  Kryst.,  iiL,  201,  1878).— A  substance  looking  like  red  feldspar  ;  occurs  with  fergusonite 
and  cyrtolite  at  Ytterby,  Sweden.  G.  =  8*68.  Analysis :  Ta,0.  21-28,  Cb,Oi  2*67, 
SiO,  17  65.  ZrO,  8*42,  Fe,0, 1-87,  A1,0,  8  88,  Ce,  (Di„  La,)  0, 2*59,  YaO,  22-06,  Br^O,  1110, 
CaO  5  22,  BeO  0  74,  H,0  6*87  =  100-85. 

[Regarded  as  only  a  decomposition  product,  and  hence  not  deserving  of  a  distinct 
name.] 

Arsenargentite. — J.  B,  Hannay,  Min.  Mag.,  i.,  149,  1877.  In  orthorhombic  acioular 
crystals  imbedded  in  native  arsenic.  Analysis  gave  :  Aa  18*48,  Ag  81*87  =  99-80,  corre- 
sponding to  the  formula  AgjAs.    Source  "  probably  Freibei^.** 

[An  imperfect  description  from  a  single  specimen  of  uncertain  origin  is  a  most  unsatis- 
factory basis  for  a  new  name.] 

Arsenic,  Min.,  p.  17;  App.  II.,  p.  5. — Oryst^  anaL  (Janovsky),  Joachimsthal,  v.  ZepTianh 
vich,  Ber.  Ak.  Wien,  Ixxi.,  272,  675, 
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Abssniosidebite. — Mln.,  p.  76,  App.  11.,  p.  6. 

Absenolite,  Min.,  p.  183.— -Anomalous  optical  characters  of  artiftoial  crystals,  pertiaps 
pfieudo-isometric,  O^rosae-Bohk,  Z.  Kryst.,  v.,  288,  1880.    See  also  SenarmorUiU^  p.  106. 

Absenoptbite,  Mln.,  p.  78;  App.  II.,  p.  5. — Oryst,  Joachimsthal,  Oamper,  YeA,  geoL 
Beichs.,  1876,  854.  With  pyrite  in  parallel  position,  Sadebeek,  Wied.  Ann.,  y.,  576,  187»; 
do.  with  galenite,  Oroth,  Min.-Samml.,  Strassburg,  p.  89,  1878.  Beicb^'steiny  Sileaa, 
Marey  Z.  Kryst.,  iv.,  296,  1879. 

Arzruni  (Z.  Kryst,  ii.,  430,  1878)  has  examined  (but  see  Hare  1.  o.)  crystals  from  eight 
localities,  and  has  shown  considerable  variation  in  angle  between  them.  He  also  states 
that  while  the  composition  is  different  for  different  localities,  it  agrees  neither  with 
FeSa  +  AsSa,  nor  with  mFeSs  +  nFeAsa,  but  that  the  percentage  amount  of  iron  remains 
nearly  constant. 

Beeke  (Min.  Mitth.,  1877,  101)  discusses  the  relations  in  crystalline  axes  between  aisen- 
opyrite,  danaite,  and  glaucodot,  and  concludes  that  they  do  not  correspond  with  the  amount 
of  cobalt  present,  as  suggested  by  Scheerer ;  this  result,  however,  is  questioned  by  Qroth 
(Z.  Kryst.,  ii.,  520). 

Absenotellubtte. — ^App.  II.,  p.  6. 

Absenstibite. — ^App.  IL,  p.  6. 

AsMANiTE,  App.  n.,  p.  5. — ^In  meteoric  iron  of  Bittersgrfln,  Weuhaeh,  J.  Min.,  1876, 
084 ;  Winkler,  ib.,  1879,  908.  According  to  Weisbach,  asmanite  is  identical  with  tridy- 
mite,  as  suggested  by  v,  LasatUx  (Z.  Kryst...  U.,  274,  1878).  See  in  Nov.  Act  Leopold. -Oar. 
Ak.,  xl.,  858,  1878.    See  also  Groth,  Tab.  Uebers.  Min.,  p.  88, 1882. 

AsPTOOLiTE. — ^App.  L,  p.  2,  n.,  p.  5. 

ASTEBOITE. — App.  I.,  p.  2. 

AsTBOPHYLLiTE,  Min.,  p.  808;  App.  II.,  p.  6.— With  arfvedsonite  and  zirkon.  El  Paso  Co., 
Colorado,  Kdnig,  Am.  Phil.  Soc.,  Philad.,  xvi.,  609, 1877  (or  Z.  Kryst,  i.,  428).  An  analy- 
sis gave  :  SiO,  8468,  TiO,  18-58,  ZrO,  220,  FcaO.  6  56,  AUOu  070,  FeO  26-10,  MnO  8  ^ 
Na,0  2-54,  KaO  501,  HaO  854,  MgO  6-80,  CuO  042,  TaaO*  (?)  0-80  =  99*91. 

Cryst.  and  optical  exam.,  Norway  and  Colorado,  BCeking,  Z.  Kryst.,  L,  483,  1877 ; 
BH^ger,  Z.  Kryst,  ii.,  278,  1878.  fir5gger  concludes  that  the  mineral  belongs  to  the  tri- 
dime  system.    It  is  now  refened  to  the  pyroxene  group. 

Ataoamtte,  Min.,  p.  121;  App.  II.,  p.  6.— Oryst,  Chili.  Brdgger,  Z.  Kryst,  iii.,  488, 
1879  ;  V.  Bath,  Z.  Kiyst.,  v.,  256i  1880. 

Aaal.,  Yorke's  Peninsula,  Wallaroo,  T,  C.  Cloud,  Chem.  News,  xxxiv.,  254^  1876.  New 
South  Wales,  lAverHdge,  Proc.  Roy.  Soc.,  N.  S.  W.,  Nov.  8,  1880. 

From  the  Nellore  District,  India,  MaUet,  Rec.  GeoL  Surv.  India,  xii,  171,  1879. 

ATBLE8TiTB.--Min.,  p.  892;  App.  II.,  p.  6. 
Atelina,  Ateutb.— See  Tenorite,  p.  119. 

Atopit©.— iViwfefwArtWd,  Geol.  F5r.  F5rh..  iU.,  876,  1877. 

Isometric  ;  in  octahedrons,  with  cube  and  dodecahedron,  also  w-m,  and  »-n  manea 
H.  =  6-5-6.  G.  =  5'08.  Lustre  ereasy.  Color  yellow  to  resin  brown.  Transliipent. 
ComposiHon  RaSb,07  =  Sb^O-.  7312,  CaO  17-51.  FeO  2*71,  MgO  150.  K,O0  84,  Na.O 
4-82  =  100.  Analyses  :  1,  the  mineral  fused  with  sodium  carbonate  ;  2,  do.  reduced  with 
hydrogen  ;  9,  mean  of  (1>  and  (2>. 

Sb,05  FoO  MnO  CaO  KaO  Na,0 

1.  72-61  804  1-34  18  05  

2.  2-54  1-73  17-65  086  440 

8.  7261  2-79  158  1785  0-86  440    =    100-04 
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B.  B.  in  forceps  in  0.  F.  unchanged.  On  charcoal  in  R.  F.  sablimes  in  part,  foses  at 
first  with  difficulty,  and  gives  finally,  when  the  antimony  pentoxide  is  all  reiduoed  to  the 
metaJlio  state  and  driyen  off,  a  dark  infusible  slag.  In  salt  of  phosphorus  dissolyes  to  a 
clear  bead,  yellow  while  hot,  and  colorless  on  cooling.  Insoluble  in  acids  ;  decomposed 
with  difficulty  by  fusion  with  sodium  carbonate.   Easily  reduced  by  hydrogen,  (cf.  romeite.) 

Occurs  as  octahedrons  imbedded  in  hedyphane,  which  in  turn  forms  little  yeins  in  rhodo- 
nite ;  rare.    Locality  L&ngban,  in  Wennland,  Sweden.    Named  from  aroicoi,  unusual. 

AuGiTE. — See  Pyroxene,  p.  100. 

AuTUNTTE,  Min.,  p.  586;  App.  II.,  p.  6. —  Himmelfahrt  mine,  Johanngeorgenstadt, 
Saxony  ;  Brezina  makes  the  crystals  to  be  monoclinic  (or  tridinic),  with  pseudo-tetrago- 
nal symmetry,  Z.  Kryst,  iii.,  273,  1870. 

Composition,  Church,  J.  Chem.  Soc.,  Feb.,  1875,  100. 

AxiiOTB,  Min.,  p.  207;  App.  11.,  p.  6.— Orjrst.,  Yeszver^  Hungary,  and  Medel% 
Switzerland,  Schmidt,  J.  Min.,  1881,  L,  871  ref.  (or  Z.  Kryst.,  vi.,  08). 

Pyro-electrical  characters,  Hankd,  Wied.  Ann.,  yi.,  57, 1870.  Expansion  of  ciystals 
with  heat,  Beekefhkamp,  Z.  Kryst.,  y.,  451,  1881. 

AzoRiTB. — Min.,  p.  761;  App.  II.,  p.  6. 

AziTBiTB,  Min.,  p.  715;  App.  11.,  p.  6. — Chyit.  deacript.  (twins),  Ghessy  near  Lyons^ 
Orath,  Min.-Samml.,  Strassburg,  p.  138,  1878. 

Babingtonite,  Min.,  p.  227;  App.  II.,  p.  6.— Obseryed  in  slag  from  Bessemer  steel, 
Klemm,  Ohem.  Centralbl.,  1874,  215.    See  also  SzaboiU,  p.  118. 

Balvraidite.—^€(2(2Z6,  Min.  Mag.,  iy.,  117,  1880. 

Structure  saccharoidal.  H.  =  6.  0.  =  2'005>2'008.  Color  pale  purplish  brown.  Analy- 
ses (1)  dark  yar. ;  (2)  paler  yar. : 

SiOa  AlaOa  Fe^Oa  MnO  MgO 
46-04  20-11  252  070  8-30 
4617       2005       1-86       084       7-86 

B.  B.  fuses  with  intumescence  to  a  yesicular  pale  blue  glass.  Presents  a  mottled 
appearance  under  the  microscope,  and  was  judged  to  be  homogeneous.  Occurs  in  a  granu- 
lar limestone,  at  Balyrald,  Inyemess-shire,  Scotland.  [Needs  further  examination  ;  as  the 
description  stands  at  present,  this  substance,  "  which  may  proye  to  be  a  new  mineral," 
certainly  does  not  deserye  a  distinct  name.] 

Barcenite. — J.  W.  Mallet,  Am.  J.  Sc.,  xyi.,  806,  1878. 

Massiye;  structure  finely  granular,  compact  or  porous;  also  columnar  (psendomorphous 
after  liyingstonite).  H.  =  5-5.  G.  =  5-848.  Lustre  dull,  earthy,  sometimes  sbghtly 
resinous.  Color,  dark  gray,  nearly  black.  Streak  ash  gray,  with  slight  greenish  tint. 
Fracture  tolerably  eyen.    l^rittle.    Analysis  by  J.  R.  Santos: 

Sb*       S        Hg      Ca        0        HaO 
5011    2-82   20-75    3-88  [17-61]     4*73  (below  130T.  123)    SiO,  O'lO  =  100. 

*  Atomic  weight  =  190. 

The  sulphur  is  assumed  to  exist  as  HgS,  and  is  accordingly  deducted  with  a  corre- 
sponding amount  of  mercury.  For  the  remainder  the  following  atomic  ratios  are  then 
obtained  :—R0  :  Sb^Oa :  SbaOs  =  4:1:5,  and  Sb^Os  :  H,0  =  1:5.  The  antimonic  acid 
(SbaOt.  5  H9O)  is  again  assumed  to  exist  independently  as  an  impurity,  and  the  formula  for 
the  remainder  written:  [SbsOa  4 (BO)]  (Sbs06)ft  corresponding  to  a  normal  antimonate 

AsbOs. 

B.  B.  in  O.  P.  decrepitates  slightly,  turns  nearly  white,  and  becomes  rounded  on  the 
edges;  in  R.F.  giyes  off  antimony  fumes,  accompanied  with  a  greenish  blue  flame.    In 


CaO 

Na,0 

K,0 

H,0 

13-47 

2-72 

1-36 

4-71 

=  10002 

13-25 

3-25 

1-56 

400 

=  10014 
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the  closed  tube  pvea  oft  water,  metallic  mercury,  black  mercury  sulphide,  and  a  little  aiiti- 
mony  trioxide ;  m  the  open  tube  metallic  mercury  is  deposited,  and  also  more  antimonT 
trioxide,  the  fumes  of  sui()hur  dioxide  passing  off.  On  charcoal  a  white  autimonial  sub- 
limate, and  with  soda  antimony  is  obtained  in  metallic  beads.  With  borax  in  O.  F.  a 
clear  colorless  glass,  which  in  K.F.  becomes  turbid. 

From  Iluitzuco,  State  of  Guerrero,  Mexico.  Associated  with  livingstonite,  from  the 
decomposition  of  which  it  has  been  formed.  Named  after  Sr.  Mariano  Baroena,  the  Meii- 
can  mmeralogist.  [That  the  original  material  examined  is,  as  assumed,  a  mixture,  cannot 
be  auestioned,  but  that  the  true  nature  of  the  compounds  present  has  been,  or  in  fact 
can  oe,  definitely  settled  so  as  to  establish  beyond  doubt  the  nature  of  a  new  species  seems 
very  improbable.] 

Babettite. — App.  I.,  p.  8. 

Babite,  Min.,  p.  616;  App.  H.,  p.  6. — Oryst.,  v,  Kok8c?Mrof,  Min.  Russl.,  Tii.,  25, 18T5. 
Galafuria,  near  Leghorn,  ludy,  UzieUi,  Ace.  Line.  Mem.,  II.,  ili.,  611,  1876.  Valle  deUa 
Sterza,  Tuscany,  D'Achiardi,  Ace.  Soc.  Tosc.,  iii.,  160,  1877.  Oroth,  Min.-Samml 
Strassburg,  p.  142,  1878.  Muzsaj,  Hungary  (wolnyn),  Schmidt,  Z.  Kryst.,  iii,  428,  1879. 
Swoszowice,  Galicia,  Vrba,  Z.  Kryst.,  v.,  4»3,  1881. 

Effect  of  change  of  temperature  on  indices  of  refraction,  Arzrum,  Z.  Kryst.,  i.,  71,  1877. 

Anal.,  earthy  barite,  St.  Louis,  Mo.,  Kdnig^  Proc  Acad.  Nat.  Sc.  Philad.,  1876,  156. 
Last  Chance  Mine,  Morgan  Co.,  Mo.,  Broadhead,  Am.  J.  Sc.,  III.,  xiii.,  419, 1877. 

Babsowtte,  Min.,  p.  840. — Re-examined  microscopically  bj  Bauer  and  analyzed  bj 
Friederici,  and  shown  to  have  the  composition  of  anorthite,  with  which  it  does  not,  how. 
ever,  in  all  respects  correspond;  Q.  =  2*584  after  deduction  for  the  corundum  present,  J. 
Min.,  1880,  ii.,  63. 

Babtholomite. — App.  II.,  p.  6. 

Barylite.— C.  W.  Blamstrand,  Geol.  F5r.  F6rh.,  iii.,  128,  1876. 

In  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  cleavages 
forming  an  angle  of  about  84°.  H.  =  7.  G.  =  4-03.  Lustre  greasy.  Colorless.  Semi- 
transparent.    Analysis: 

SiOa    AlaO,    Fe^O,    BaO    PbO   CaO    MgO    CuO    Bi,0,    ign 
(i)    34-36    1602      0-98     4623    0*93    0-68     027     0-09     0-19     015  =  99-90. 

Formula  calculated:  Ba*  [AU],  SiiOa*,  which  requires:  SiO,  83-94,  AUOa  16-61,  BaO 
49-45  =  100.  B.B.  infusible ;  not  attacked  by  acid.  Namedfrom  fSapv^  heavy,  And  Xi^oi 
stone.  Occurs  with  hedyphane  in  crystalline  limestone  at  L&ngban,  in  Wermland,  Sweden. 
[A  mineral  of  so  unusual  composition  deserves  to  be  more  thoroughly  described  on  the 
crystallographical  side.] 

Baettocalcite,  Min.,  p.  701.— Anal,  (by  LundstrSm),  corresponding  to  CaCd  +  BaCO?, 
Langban,  Sweden,  Sjogren,  Geol.  F3r.  F6rh.,  iii.,  289,  1876.  According  to  Des  Cloizeaux 
(BuU.  Soc.  Min.,  iv.,  95, 1881),  the  mineral  analyzed  by  Lundstr6m  is  rhombohedml  with  a 
cleavage  angle  of  about  105  \ 

Baeytocelestite. — ^See  Cetesiite,  p.  21,  and  App.  II.,  p.  7. 

Barytnranite  =  Uranocirdte,  p.  127. 

Bastitb,  Min.,  469.— Anal.,  Elba,  Pieani,  C.  R.,  Ixxxiii.,  July  10,  1876. 

Bastnasfte.- See  Tyaonite,  p.  126, and  App.  I.,  p.  2. 

Beauxtte,  Min.,  p.  174;  App.  II.,  p.  7.— Analynes,  Feistritz  and  Nassau,  showing  wide 
variation  in  composition,  Henaisch,  Inaug.  Diss.,  Brealau,  1879  (Z.  Kryst,  iv.,  642,  1880). 
Age,  origin,  etc.,  DieulafaU,  C.  B.,  xciii.,  804,  1881. 
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Becoarite.— See  Zirkon,  p.  184. 

Beegerite.— i^9ni^,  Am.  Chem.  Joarn.,  ii.,  879,  1881  (or  Z.  ExTst.,  y.,  822). 

Isometric,  io  elongated  crystals;  also  roassiye.  Cleayage  cubic.  G.  =  7*278.  Color  light 
to  dark  graj.  Lustre  brilliant  metallic.  Mean  of  4  partial  analyses,  after  deduction 
of  quartz  (2'(J  p.  c): 


S 
14-97 


Bi 
20*59 


Pb 
64-28 


Cu 

1-70=  10-49. 


This  corresponds  nearly  to  PbeBiA  or  6PbS  +  Bi,S,  =  S  14-78,  Bi  21-86,  Pb  63-84. 
B.  B.  decrepitates,  giving  on  charcoal  reactions  for  lead  and  bismuth.  Dissolves  readily  in 
warm  HCl.  From  the  Baltic  Lode,  near  Grant  P.  0.,  Park  Co.,  Colorado.  Named  after 
Mr.  Hermann  Beeger,  of  Denver. 

Bbbaunitb — Eleonobite,  Nies,  xix.  Ber.  Oberhess.  Ges.  Nat.-u.  Heilk.,  p.  Ill,  1880. 
Streng,  J.  Min.,  1881,  i,,  102. 
Monoclinic  ciystals,  tabular  (yi)  and  prismatic  (in  direction  of  i),  in  habit  similar  to  some 

crystals  of  lazuUte  from  Georgia.  Axes  ^  :  &  :  d  =  4-0157 : 1 :  2-755.  /?  =  48'  33'.  0  A  *-»  = 
131"  27 ,  t-i  A  1  =  104'  24';  1  a  1  (clinodiag.)  =  89'  66'.  Twins  with  i-t  as  twimung 
plane,  also  penetration  twins.  Cleavage  i-4.  Often  in  druses,  and  in  radiated  foliated 
crusts  (Streng).  H.  =  3-4.  Lustre  vitreous,  on  i-»  inclining  to  pearly.  Color  red  brown 
to  dark  hyacinth  red.  Streak  yellow,  strongly  dichroic. 
Analyses  by  Strexig :  1,  crystals;  2,  radiatea  coating  on  limonite : 


P.O. 

FeaOs 

HaO 

1. 

81-88 

51-94 

16-87  =  100-19. 

2. 

81-78 

5205 

16-56  =  100  39. 

Formula  rPej],P40,B,  8HaO,  or  2  [Fcal  PaOs  +  [Fe,]  HeOe  +  5  aq  B.  B.  fuses  easily  to 
a  black  beaa  metallic  in  appearance,  crystalline  on  cooling.  Easily  soluble  in  HCl.  Occurs 
on  limonite  at  the  Eleonore  mine  on  the  Dilnsberg,  near  Giessen,  and  at  the  Bothlftufchen 
mine  near  Waldgirmes,  in  the  same  region. 

Streng  (1.  o.)  calls  attention  to  the  close  relation  of  eleonorite  to  beraunite  from  St. 
Benigna,  Bohemia  (Min..  p.  558).  The  following  are  analyses  of  the  original  beraunite: 
1.  Tschermak,  Ber.  Ak.  Wien,  xlix.,  841,  1864;  2,  3.  Boricky,  ib.,  Ivi.,  11, 1867;  4.  Frenzel, 
from  Scheibenberg,  Saxony,  J.  Min.,  1878,  28. 

PaOa  FeaO,  HjO 

1.  St.  Benigna 805  55-0  140   NaaO  15  =  101. 

2.  **  80-2  55-8  151    =101. 

8.         "  28-99  65-98  1441  =  99-38. 

4.  Scheibenberg 28-65  54-60  16-55  =  9970. 

Streng  shows  that  in  composition  the  St.  Beniflpa  mineral  is  nearly  identical  with 
eleonorite,  but  regards  the  differences  in  physical  characters  too  great  to  allow  of  their 
being  united.     The  mineral  of  Frenzel*  seems  to  have  a  different  crystalline  form. 

Bertrand  (Bull  Soc.  Min.,  iv.,  88,  1881),  has  subjected  both  the  beraunite  and  eleonorite 
to  a  new  examination,  and  concludes  that  in  angles,  dichroism  and  optical  qualities  they 
are  the  same.    There  would  seem  consequently  to  oe  little  doubt  of  their  identity. 

Bergamaskite. — See  Amphibole,  p.  5. 

Bemardinite. — ^Described  as  a  new  fossil  resin  from  San  Bernardino,  Cal.,  by  J.  M, 
Stillman  (Am.  J.  Sc.,  III.,  xviii.,  57,  1879);  since  shown  by  him  to  be  an  exudation  from  a 
species  of  conifer,  which  has  received  its  particular  characters  from  exposure  to  the  atmos- 
phere (ib.,  XX.,  93,  1880). 

Beryl,  Min.,  p.  245;  App.  11.,  p.  7. — Oryst,  Eidsvold,  Norway,  Websktf,  Min.  Mitth., 
1876,  117.    Alexander  Co.,  N.  0.,  Midden,  Am.  J.  Sc.,  IH.,  xxi.,  159  ;  xxiL,  24,  1881. 
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Santa  F6,  Bogota,  New  Granada,  Vrho^  Z.  Kryst.,  y.,  480,  1881.  Gold  sands  of  the  Tnl, 
N.  V.  Kokscfiarof,  Jr.,  Bull.  Ac.  St.  Pet.,  xxvii.,  35,  1881  (or  Min.  Russi.,  viiL,  22Sy 

Pyro-electrical  properties,  Hankel,  Poffg.  Ann.,  clvii.,  161,  1876.  Specific  ^ibti!  4 
different  specimens,  Church,  GeoL  Mag.,  11.,  ii.,  820,  1875. 

Occurrence  of  emeralds  of  unusual  size  (one  crystal  10  inches  long)  and  beauty  of  eu/:. 
in  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc.,  xxii.,  489,  1881. 

Mallard  (Ann.  Min.,  Vll.,  x.,  148,  1876)  describes  the  optical  anomalies  obeenreti  L* 
crystals  of  beryl,  and  concludes  that  it  is  psmdo-heoxtgonal,  the  individuals  of  whitb  * 
crystal  is  made  up  being  orthorhombic ;  the  relations  are  regarded  as  similar  to  tho^e  z 
apatite.    See  also  Des  Chizeaux,  BulL  Soc.  Min.,  iv.,  94,  1881. 

AHerberg  (G^l.  F5r.  F5rh.,  iL,  405,  1874)  uses  the  name  PSEUDO-EiiEBAiiD  (pseiid.- 
smaragd)  to  designate  a  mineral  resulting  from  the  alteration  of  beryl.  The  name  ^^ 
introduced  by  Berzelius  for  pseudomorphous  crystals,  consisting,  as  he  regarded  it.  •.: 
ordinary  beryl  and  mica.  Atterberg  retains  the  name  for  the  hard  portion  of  simfla: 
pseudomorphSs,  wluch,  however,  he  finds  to  be  not  true  beryl.  Its  characters  are  :  hArc- 
ness  5*5  ;  G.  =  3*70  ;  lustre  waxy;  color  dark  grayish  green  ;  fracture  splinteij.  Int.- 
mately  mixed  with  mica  scales.  Analyses  :  1,  2,  the  laUer  on  material  not  entirely  fm 
from  mica : 


SiO, 

A1,0, 

BeO 

FeO 

MffO 
0-82 

K,0 

H,0 

1. 

67-82 

17-46 

1811 

0-80 

7-82 

3-64  =     99-97. 

2. 

56-23 

19-05 

12-55 

018 

0-50 

7-45 

4-83   =  100-79L 

If  the  water  is  considered  basic,  the  ratio  for  bases  to  silica  is  2  :  3.  The  mineral  ^iSbp 
from  ordinary  beryl  in  having  lost  part  of  its  silica  and  gained  potash  and  water ;  \l: 
alumina  and  glucina  are  sensibly  unchanged.    Prom  K&rarf  vet,  near  Fahlun,  Sweden.     • 

Orattarola  (Riv.  Scientif.-industr.,  No.  19, 1880,  Florence)  has  given  the  name  ROSTEsm 
to  a  mineral  which  he  regards  as  a  distinct  variety  of  bervL  It  occurs  in  short  prismatic  -. 
tabular  doubljr.terminated  crystals.  Basal  plane  rounded,  and  apparentlv  formed  of  mar. 
planes  of  varying  position,  bdonging  to  the  second  scries.  In  polarized  light  a  basal  st<r 
lion  is  divided  into  six  sectors,  corresponding  to  the  prismatic  edges,  for  the  three  altem:- 
of  which  the  extinction  is  the  same.  Biaxial  interference  figures  (angle  15')  observed.  t*H 
extinction  plane  in  part  parallel  to  the  prism,  in  part  indinwi  from  8^°  to  7**.  Color  p&k 
rose  red.  Analyses :  1,  2,  from  the  respective  ends  of  a  crystal,  which  had  a  nucfeos 
normal  beryl  (anal.  8) ;  4,  "  typiciU.  rosteiite." 

SiO,       A1,0,         BeO       MgO       CaO    Na,0,K,0  Li,0    H,0 

/ * s 

1.  G.  =2-77  61-97  21-93  862        126  0-42       undet undet. 

2.  G.  =2-74  60-26  2118  971        1-57  2-55  undet  0  58    tr.  3-07=    »?•» 

3.  G.  =2-77  62  88  17-09 (?)  15  97 (?)  262  299       undet      ....  2  32  =  108>: 

4.  G.  =2-75  61-84  23-20  8*81        050  219         100        ....  2-03=    99t': 


lb 


[The  reasons  for  regarding  this  as  a  distinct  variety  of  beryl  are:  its  crystalline  habit, 
optical  character,  and  the  variation  in  chemical  composition.     To  the  flnt,  however,  no 
weight  can  be  given,  and  as  UtUe  to  the  second,  since  anaJo^us  optical  anomalies  lu^ 
been  previously  observed  in  ordinary  beiyl  ;  as  to  the  composition,  further  careful  ana^j- 
ses  are  needed  to  establish  that  point]    tjooality.  Island  of  Elba. 

Berzeuite,  Min.,  p.  544— W.  Lindarm  (Geol.  F5r  F5rh.,  v.,  652,  1981)  states  that  tit* 
hitherto  accepted  description  of  berzeliite  is  incorrect,  in  consequence  of  its  having  b^i 
confounded  with  another  mineral  which  occurs  at  Llngban,  associated  with  it.  The  Gla^ 
acters  of  true  berzeliite  are  : 

Massive ;  isometric  (Sj5gren,  Geol.  F5r.  F5rh.,  ii.,  533,  1875,  and  A.  Wichmann.  Z 
Kryst.,  v.,  105,  1880) ;  no  distinct  cleavajro.  H.  —  5.  G.  =  4'07-4'09.  Lustre  resino^t. 
Color  honev  vellow  to  sulphur  yellow,  'nnnsparent  to  translucent  Fracture  semi-co 
choidaL  Brittle.  B.  B.  fuses  rather  easily  to  a  brown  bead.  Soluble  in  hydrochloric  v>i 
nitric  acids.  Occurs  imbedded  in  small  grains  in  a  granular  calcite  ;  with  caleite  in  hA11^* 
mannite  and  in  braunite;  with  caryinite.  Sometimes  of  a  green  color,  from  minute  incla^ 
hausmannite  crystals. 

There  also  occurs  at  L&ngban  another  arsenate,  having  the  following  chanct^s  :  Blas^ 
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ive  ;  aniaotrope.  bat  crystalline  fl^rstem  uncertain  ;'no  distinct  cleavage.  H.  =5.  G.  =  4*08- 
4 '04  ;  3-89.  Color  dirty  yellowish  white  or  light  sulphur  yellow.  An  analysis  by  L.  W. 
McCay  gave:  As^O*  (»-00,  CaO  20  OU,  MgO  12  81,  MnO  418,  PbO,  FeO  tr.,  insol.  (SiO,) 
0'68  =  9i)*67  ;  this  corresponds  to  a  simnie  ortho-arsenate,  BsAssO^.  Occurs  massive  in  a 
light  brown  fine  granular  mixture  of  catcite  and  manganiferous  mica,  often  penetrated  by 
hausmannite.  This  mineral  is  regarded  as  the  one  to  which  the  earlier  descriptions  belong 
(Min.,  p.  544),  but  while  optically  distinct  from  berzeliite,  their  true  relation  is  still  very 
uncertain. 

[The  above  observations  only  increase  the  doubts  as  to  the  true  nature  of  benseliite;  as 
possibly  bearing  upon  the  question  as  to  the  relation  of  the  isotrope  and  anisotrope  min- 
erals mentioned,  attention  may  be  called  to  the  fact  that  Des  Cloizeaux  has  observed  iso- 
tropic varieties  of  ^[adolinite  and  also  of  homilite,  supposed  to  be  due  to  alteration.] 

See  also  CaryimU,  p.  20. 

BEiTDAimTE,  Min.,  p.  589. — Optical  exam.,  the  same  characters  belong  to  the  beudantite 
of  Horhausen,  of  Cork  (Adam's  corkite),  and  of  Bembach  (Adam's  demrochite);  Bertrand, 
Bull.  Soc.  Min.,  iv.,  255,  1881. 

Betbichite. — App.  I.,  p.  8. 

Bhreckite  (or  Vreddte),  ffeddle,  Min.  Mag.,  ilL,  57,  1879.  Fine  granular,  scaly  ;  soft 
and  friable.  Occurs  as  a  light  apple-green  coating  on  quartz  crystals.  An  analysis  gave  : 
SiOg  34-92,  A1,0,  716,  Fe,0, 12-71,  FeO  2 11,  MnO  041,  CaO  16  08,  MgO  826,  H,0  1777 
(1-03  at  100°  C.)  =  99-42  (alkalies  in  traces).  Soluble  in  HCl.  From  a  cavity  in  a  bowlder 
of  syenitic  granite,  found  on  the  hill  of  Sen  Bhreck,  near  Tongue,  in  Sutnerland,  Scot- 
land. [Provisionally  named  on  the  ground  that  **  the  substance  may  prove  to  be  a  new 
mineral " — needs  further  examination.  Xo  sufficient  proof  of  the  homogeneity  of  the  mate- 
rial analyzed  is  given.] 

BlEIBOSITE. — ^App.  II.,  p.  7. 

BnroHEDnTE,  Min.,  p.  591.— AnaL,  Sevier  Co.,  Ark.,  Dunninffton,  Amer.  Assoc.,  1877, 
182;  a  E.  Wait,  Trans.  Am.  Inst.  Min.  Eng.,  viii.,  50,  1880. 

Bdwite,  Min.,  p.  90;  App.  II.,  p.  7.— Orjrst,  Binnenthal,  ffesaenberg,  Min.  Not.,xii, 
6,  1875;  W,  J.  Lewie,  Z,  Kryst.,  ii,  192,  1878. 

BiorriE. — See  Mica  Group,  p.  77. 

Bischofite. — See  Chloromagnesite,  p.  25. 

BiBMTTE,  Min.,  p.  785  ;  App.  II.,  p.  7. 

Bismuth,  Min ,  p.  19;  App.  II.,  p.  7.— Oryst.,  Schneeberg,  Fletcher,  PhiL  Mag.,  V.^ix., 
185,  1880. 
Anal,  (with  galenite),  Moesgrufva,  Nordmark,  Sfdgren,  GeoL  F5r.  FOrh.,  iv.,  106,  1878. 

Bbmuthinite,  Min.,  p.  80 ;  App.  II.,  p.  7. — Oryst-,  Tazna,  Bolivia,  Chroth,  Z,  Kryst., 
v.,  252,  1880. 
AnaL,  Choroloque,  BoUvia,  Domeyho,  6th  App.  Min.  Chili,  p.  22,  1878. 

BisMXTTiTB,  Min.,  p.  716  ;  App.  IL,  p.  l^-Weisttach  (Jahrb.  Berg.-Hutt,  1877)  has  de- 
scribed a, supposed  new  bismuth  carbonate  under  the  name  of  BiBiroTOflPtt«RiTE. —Occurs 
in  spherical  tonns  with  concentric  structure,  fine  fibrous,  radiated.  H.  =  3.  G.  =  7*28- 
7  82.  Color  bripfht  yellow  to  blackish  brown,  different  in  successive  layers.  Streak  yellow- 
ish gray.  An  analysis  gave  Winkler  :  CO,  8  97,  Bi,0«  88-58,  quartz  0-98  =  97-88.  For- 
mula calculated  Bi,C05(=  Bi,C,Ot,  +  2Bia03),  which  requires  CO,  866,  Bi,03  91-34=  100 
[but  uncertain,  as  the  analysis  shows  a  considerable  loss]  ;  found  at  Neustftdtel,  near 
Schneeberg,  Saxony.    Weisbach  states  that  this  mineral  is  the  original  Araenik-^wismuth  of 
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Brcithanpt;  Frenzel  previonaly  described  what  he  regarded  as  Breithanpt's  minefral  under 
the  name  of  agrioolite  (App.  ll.,  p.  1). 

Other  analyses  of  bismuth  carbonates  have  been  made  by  Camot  (C.  K.,  lxxix«,  301 
1874)  of  the  mineral  from  Mevmac,  Gorr^ze,  he  found  BisOs  86-90  p.  a,  CO9  8' 14-^*43, 
H3O  1  -94-4 '86.  He  distinguishes  three  types  :  1  (anaL  1),  grayish  wnite,  somewhat  foii 
ated  ;  2  (anal.  2),  dark  gray,  slightly  greenish,  fibrous ;  8  (anaL  8),  white,  earthy,  with 
yellowish  spots.  Anal.  4  by  Fremd  (J.  Min.,  1878,  801,  946),  from  San  Lrnis  Potosi. 
Mexico  (see  also  Barcena,  Rev.  (?ientif.  Mex.,  i.,  8,  Dec.,  1879).  AnaL  5  by  LdTersidpf, 
with  stream  tin  from  Pond's  Creek,  New  South  Wales  (Pioc.  Roy.  Soc.  N.  S.  W.,  Not.  8, 
1880).  Anal.  6  by  Winkler,  quoted  by  Weisbach  (J.  Min.,  1880,  iL,  11!^  from  NenstAdtel 
G.  =  6*12-6*27,  pseudomorph  after  native  bismuth. 

CO.  BLO.  H.O     PbO  FeO  CaO  HgO  A8.0»  8b|0t  SO*  HCI  gangoe 

1.  Mejmac,        0.  =  6-M    8-74  89^5  2*76     0'S6    0*68    0*35     &.     0-78     0*67     0-»  0*87      0%  =99^1'. 

5.  "  G.r=7'26  4-15  87*60  8'W  0*44  0-50  0'66  007  0*80  l-tf  0-88  0*»  0*80  =»V. 
8.  '*  O.=7*06  5-86  86*90  8*08  0*40  0*48  0*88  006  0*66  1*90  0*18  0*14  1*10  s  90^ 
4.  San  Luis,       O.  =7'50    7*00  9010  1*80.  SO.  0-87.  Rangne  080  =  99*47. 

6.  Pond's  Creek  5*48    7606    [11-84],  SiO,  4*60.  Al.O,  (Fe,Oa  tr.)  1*96  =  100. 
6.  Neudflt&dtel.  O.  =  6-80    8*91    96*90      1*04  =  99*86. 

[These  analyses  show  a  wide  yariation,  due  chiefly,  without  doubt,  to  the  inmmity  d 
the  material  analyssed.  Frenzel's  mineral  is  rather  near  the  bismutosphierite  of  Weisbach. 
which  last  seems  to  be  distinct  from  the  other  minerals  ;  if  the  loss  (see  anaL)  is  not  water. 
it  is  an  anhydrous  carbonate.] 

The  bismuth  carbonate  described  by  Yogi  as  occurring  at  Joachimsthal  (Min.,  p.  717, 
753  A),  since  called  waltherite,  includes,  according  to  Bertrand  (Bull.  Soc.  Min.,  ly.,  58, 
1881)  two  species,  the  one  brown,  the  other  green,  optically  unlike. 

BlSMXTTOFEBBITE. — ^App.  I.,  p.  8  ;  11.,  p.  7. 

StfeUdte.— See  Cosalite,  p.  81. 

Blackmorite.— See  Opal,  p.  86. 

Blende. — See  Sphalerite^  p.  111. 

BlSdite,  Min.,  p.  648  ;  App.  II.,  p.  8. — Orysti  Pendschab,  India,  JSchimper,  Z.  Errst.. 
L,  71,  1877. 
Occurrence  at  Ischl,  Min.  Mitth.,  1877,  07. 

Blomstrandite.    Lindstrdm,  Oeol.  F5r.  Fdrh.,  ii.,  162,  1874. 

Massive.    H.  =  5*5.    G.  =  41 7-4*25.     Lustre  vitreous.    Color  black.    Powder  coffee 
brown.    Opaque,  only  translucent  in  very  thin  splinters. 
Analyses: 


1. 


Cb-0|  TaaO»  TiO,     VO    FcO       CaO    H-O 

49-76         10  71    S8-68    838       8  45    796,   HgO 0*16,  Al.Os Oil, HnO 0O4,  predp.  bj HaS O'lS  « »« 


%.. 


2.  60  77  23*87   8*89       804    817,*  MgO  tr.  MnO  0*06,  precip.  by  H,S  0-80  =  99. 

^  At  100»  2-78  (in  another  trial  2*66),  above  100*  6*89. 

The  atomic  ratio  of  R  :  Cb,  Ti  =  1:25,  and  for  Ti :  Cb  =  1 :  2-75.  B.  B.  fuses  with 
difficulty.  Gives  off  water  in  the  closed  tube.  With  borax  in  0.  P.  a  reddish  y;ellow,  on  cool- 
ing a  yellow  bead  ;  in  R.  P.  reddish  brown.  With  salt  of  phosphorus  in  O.  F.  a  mi 
brown  bead  when  hot,  and  yeUow  when  cold ;  in  R.  P.  reddish  yellow  hot,  and  green 
cold. 

Found  verv  sparingly  with  nohlite  (App.  II.,  p.  41)  in  a  feldspar  quarry,  at  Nohl,  Swedea 
Named  for  f*rof.  C.  W.  Blomstrand  of  Luna.  [ApMtfently  distinct  from  other  known 
minerals  of  this  group,  but  needs  further  examination.  J 

Bolivite.  Domeyko,  6th  App.  Min.  Chili,  p.  19,  1878.  Described  in  some  detaO  as  » 
bismuth  oxysulphide,  Bi,0s  witn  Bi^Sj.  It  is  derived  from  the  oxidation  of  the  sulphide 
bismuthinite,  and  is  of  very  uncertain  composition.    The  description  would  apply  to  a  mix* 
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tnro  of  the  oxide  with  the  original  sulphide,  which  is  enclosed  in  it,  and  it  is  very  improb- 
able that  they  are  in  chemical  combination.     The  uncertain  character  of  the  mineral  seems 


BOMBICOITE. — App.  II.,  p.  8. 

BoRAciTE,  Min.,  p.  696;  App.  II.,  p.  8. — ^The  question  as  to  the  true  explanation  of  the 
long  recognized  **  optical  anomalies"  of  boracite  has  been  recently  discussed  by  Mallard, 
Ann.  Min.,  VII.,  x.,  93,  1876;  and  BuU.  Soc.  Min.,  ii.,  147;  E.  Geinitz,  J.  Min.,  1876, 
484;  1877,  394;  Baumhauer,  Z.  Kryst.,  iu.,  837,  1879;  KUin,  J.  Min.,  1880,  ii.,  209;  1881, 
I.,  239. 

Gelnitz  shows  that  (contrary  to  the  earlier  explanation)  unaltered  boracite  is  anisotropic; 
Mallard  makes  the  species  pseudo-isometric,  explaining  the  optical  phenomena  by  the 
grouping  of  twelve  orthorhombic  individuals  (as  remarked  by  Klein  this  h]^thesis  was 
proposed  by  Hartmann  in  1826).  Baumhauer  reaches  a  conduEaon  somewhat  similar  to  that 
of  Mallard  on  the  basis  of  the  results  of  etching  experiments.  Klein,  however,  seems  tD 
settle  the  question  conclusively  in  favor  of  the  true  isometric  character  of  the  species.  He 
shows,  for  example,  that  the  interior  optical  structure  does  not  correspond  to  the  exterior 
planes;  that  the  distribution  of  the  etching  figures  does  not  depend  on  the  interior  optical 
limits;  and  further,  that  upon  an  increase  of  temperature  the  former  optical  limits  dis- 
appear or  become  indistinct,  and  that  the  optical  fields  change  their  position  without  affect- 
ing the  form  of  the  etching  fibres.  He  concludes  that  all  the  optical  anomalies  can  be 
explained  by  the  internal  tension  produced  in  the  course  of  the  growth  of  the  crystaL 

Bo&AX. — Min.,  p.  597;  App.  n.,  p.  8. 

BoKDOsrrE. — See  Amalgam,  p.  4;  also  App.  H.,  p.  8. 

BoRNiTE,  Min.,  p.  94;  App.  II.,  p.  8. — ^Analyses  from  Swedish  localities  quoted  b]r  Clever 
Geol.  Fdr.  F5rh.,  li.,  526,  1875.  delation  to  magnetite  discussed,  Nordenstrlhn,  ib.,  iv., 
841,  1878. 

BouiANQEBiTE. — Mlu.,  p.  99;  App.  n.,  p.  8. 

BouBxoNiTE,  Min.,  p.  96;  App.  II.,  p.  8. — OryvL  Pizibram  and  Waldenstein,  v.  Ze- 
pharovieh,  Lotos,  1876r(J.  Min.,  1876,  665,  666).  Nagyag,  vom  Bath,  Z.  Kryst.,  i.,  602, 
1877.  Horhausen,  etc.,  Chroth,  Min.-SammL  Strassburg,  p.  61,  1878.  Neudorf,  Harz, 
V.  Kohscharof,  Min.  Russl.,  viii.,  128,  1881. 

AnaL,  Przibram,  Ilelmhaeker,  Min.  Mitth.,  1875,  86. 

BoussmoAULTiTB,  Min.,  p.  636;  App.  II.,  p.  8. — ^A  related  salt  analyzed  by  GoldsmUh, 
Proc.  Ac.  Nat.  Sc.  Philad.,  1876,  264. 

BowENiTE,  Min.,  p.  466. — From  New  Zealand,  BertDerih,  Ber.  Ak.  Wien,  Ixxx.,  116, 1879. 

Bowlingite.    J.  B.  Hannay,  Min.  Mag.,  L,  164,  1877. 

Massive,  consisting  of  minute  crystals.  Soft,  feel  like  steatite.  G.  =  2*282-2*290. 
Color  deep  green.  In  thin  sections  semi-transparent.  Analyses:  1,  2,  8,  4,  Hannay;  6, 
Young,  Trans.  Geol.  Soc.  Glasgow,  ii.,  212: 

SiO,      Al.Oj    FeaO,    FeO     MgO     CaCO,     H,0 

1.  Bowling   G.  - 2-282      34*82      1807     3-65      681      9*57       5  14       22  70=100  26. 

2.  "  35-08      16-85      3*92      6*95    1022       489       21 85  =    99-76. 
a  Cuthbin    G.  =2  29        35*66      15  09      5-22      7  02    12*41        5*02       19*89  =  100-31. 

4.  "  35-82      16-14      4-85      6*99    11*78       4*87       19  63  =100-03. 

5.  Cathcart  81-95      15-40     ....    21*40    20-95        4  30       [6.80]  -  100  00. 

Analysis  5,  by  Young,  is  snid  to  have  been  made  on  the  same  material  as  that  examined 
by  Hannay  I    f^ound  at  Bowling,  near  Dumbarton,  on  the  Clyde,  and  from  the  Cuthbin  hills, 
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Scotland,  where  it  forms  little  veins  in  dolerite,  being  intimately  associated  witii  chryBO- 
lite,  from  which  it  may  have  been  formed.  Heddle  (Trans.  Soc.  Edinb.,  xxix.,  97»  lv79fU 
gives  two  analyses  of  the  original  mineral,  of  which  the  following  is  one:  SiO*  38°C8. 
AlaO,  6  26,  FeaOa  4'36,  EeO  4-97,  MnO  023,  CaO  a-97,  MgO  21*46,  K,0  0*95,  Na,0  Oil. 
H,0  20*48  =  99  97  (HaO  at  100%  12*31).  He  concludes  that  Hannay's  analyses  were 
erroneous,  and  that  the  mineral  is  reallv  a  saponite.  [The  describer  suggests  a  doubt  as  to 
the  puritjr  of  the  original  material,  wnich  is  a  suggestion  the  accuracy  of  which  no  one 
will  question.] 

Bnokebnschita.->See  Des  Cloizite,  p.  86. 

Braukite,  Min.,  p.  163.— AnaL,  Nagpur,  India,  F,  R.  MaUei,  Bea  GtooL  Sorv.  India, 
xii.,  78,  1879.    See  also  Pyrolusite,  p.  99. 

Bravaisite.    E,  Mallard,  Bull.  Soc.  Min.,  i.,  5,  1878. 

Orthorhombic  (on  optical  grounds);  in  thin  layers  and  schistose  masses  consisting  of  fine 
crystalline  fibres,  mostly  pamlel  in  position.  H.  =  1-2.  Qt.  =  2*6.  Color  gray  to  g^reoiish 
^y.  Double  refraction  negative,  strong;  2  'Ea  =  40^,  Unctuous  to  the  tonch.  Paste- 
like  when  wet.    Analysis: 

SiO,         AUO,       Fe^O,       CaO         MgO        KaO  H,0 

61-4  18-9  4-0  20  8-8  6-5  18-3  =  99*4. 

The  formula  deduced,  after  the  deduction  of  the  iron  as  due  to  the  presence  of  pyrites, 
is  Rs  [AlaJgSioOaa  +  8  aq.  B.  B.  fuses  easily  to  a  white  glass.  In  the  closed  tube  give? 
oft  water  and  becomes  brown.  Partially  attacked  by  acids.  Found  in  layers  in  the  coal 
and  bituminous  schists  of  Noyant  (AUier  Dept.^,  France.  Named  after  the  French  crystal- 
lographer  M.  Bravais.     [Near  some  varieties  of  glauconite.] 

Bbeiblakitb,  Min.,  p.  216.  According  to  v.  LcuatUx  (J.  Min.,  1878,  880),  to  be  referred 
to  amphibole  instead  of  to  pyroxene. 

Bbbunestte,  Min.,  p.  686.— Oryst^  t^.  Kokmharofy  Min.  EussL,  vii.,  181,  221,  1878. 

BaocHANTTTE,  Min.,  p.  664;  App.  II.,  p.  9. — Optical  properties 'determined  (orthorlioin- 
bic?),  Bertrandy  Bull.  Soc.  Min.,  iii.,  56,  1880. 
From  Pisco,  Pem,  anaL  by  Mannington,  Semmona,  Min.  Mag.,  iv.,  259, 1881. 
Made  artificially,  Meunier,  C.  R.,  Izxzvi.,  686,  1878. 

BaoNziTE,  Min.,  p.  208;  App.  11.,  p.  9.— Anal.,  Dun  Mt,  New  Zealand,  ffilger,  J.  Min.. 
1879,  129. 

BaooKiTE,  Min.,  p.  164;  App.  II.,  p.  d.—MaUard  (Ann.  Min.,  VII.,  x.,  184,  18761 
regards  the  three  forms  of  titanium  dioxide — ^brookite,  octahedrite,  and  rutOe — as  having  tiu 
same  primitive  form  (monoclinic),  and  argues  that  the  differences  between  the  species,  in 
the  forms  of  the  crystals  and  in  physical  cl^racters,  are  due  to  the  different  ways  in  which  the 
individuals  are  grouped  tcMgetner.  Sefirauf  (Ber.  Ak.  Wien,  Ixxiv.,  585,  1876),  after  sb 
extended  study  of  crystals  from  different  localities,  concludes  that  they  are  all  monoclinic 
and  isomorphous  with  wolframite;  he,  however,  distinguishes  among  them  three  types 
varying  in  the  crvstallographic  constants  (this  result  was  announced  earlier,  see  App,  IL,  p.  9: 
also  J.  Min.,  1877,  800;  1878,  60).  Later  (Z.  Kryst,  i.,  274,  1877)  he  discusses  the  optical 
characters  of  the  species  in  their  relation  to  the  crystalline  system.  The  conclusions  <rf 
Schrauf  are  questioned  by  Groth  (Min.-Samml.  Strassburs,  109,  1878),  and  measurements 
by  Backing  are  quoted  agreeing  with  the  orthorhombic  form.  Vom  Rath  earlier  (Pogg. 
Ann.,  clviii.,  405,  1876)  found  crystals  from  Atliansk  to  be  orthorhombic. 

See  idso  Foeudohroohite,  p.  97. 

Beucite,  Min.,  p.  175;  App.  II.,  p.  9.— Pyro-electrical  proprties,  ffanJce/,  Wicd.  Ann, 
vi.,  58, 1879.  Calculation  of  the  indices  of  refraction  by  a  method  based  upon  the  measured 
diameters  of  the  rings  observed  in  the  axial  interference  figures  in  a  pkte  of  known  thick- 
ness, Baiter,  Ber.  Ax.  Berlin,  1881,  958. 
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An  anal,  of  a  partially  deoomposed  brucite  from  Siebenlehn,  near  Freiberg,  gave  Peter- 
sen: MgO  38  92,  PeO  18-73,  (X>,  7-38,  H,0  80-46,  SiOa  415,  AlaOs,  CaO  tr.  =99  64. 
After  deducting  the  SiOa  as  quartz,  and  24*49  p.  c.  hydromagnesite  believed  to  be  present 
as  a  decomposition  product,  and  after  calculating  the  remainder  to  100,  the  result  is  MgO 
39*89,  FeO  24*92,  HaO  85*19  =  100.  This  is  called  edsenbaucit.  JSaridberger,  J.  Min., 
1880,  ii.,  288. 

Bimsenin. — See  Krennenie,  p.  66. 

BUSTAMENTITE.— App.  II.,  p.  9. 

Btemte.— App.  II.,  p.  9. 
BTTOWNTrB. — App.  n.,  p.  9. 

Cabrebtte,  Min.,  p.  561;  App.  II.,  p.  9. — ^From  zinc  mines,  Lanrinm,  Greece,  opt. 
exam,  by  Des  ChizeavaCf  showing  isomorphism  with  erythrite;  anaL  hj  Damour,  corre- 
sponding to  the  formula  R,As,Om  +  8  aq. :  AstiO.  41*40,  MO  28*72,  CoO  tr.,  FeO  2-01,  MgO 
4*64,  HaO  2311  =  99-88  (Bull.  Soc.  Min.,  i.,  76,  1878). 

Cachbutaite. — App.  n.,  p.  9. 

Cacheutite.  Domeyko,  Min.  Chili,  8d  ed.,  p.  402, 1879.  See  App.  II.,  p.  9,  and  Syst. 
Min.,  p.  798. 

Cacholono,  Min.,  p.  199;  App.  II.,  p.  d.—NordenakiSld,  (Efv.  Ak.  Stockholm,  zxxi., 
May  iAy  1874. 

Cacoxentte,  Min.,  p.  584;  App.  II.,  p.  9. — Anal,  by  Nies  of  a  related  mineral  from  the 
Eleonoro  mine,  near  Giessen,  J^reng,  J.  Min.,  1881,  i.,  108. 

Calamine,  Min.,  p.  407;  App.  II.  p.  9.— Oryst.,  Altenberg,  Seligmann,  Z.  Kryst.,  i, 
842,1877. 

According  to  Fock  (Groth,  Tabell.  Uebers.  Min.,  1882,  p.  84),  unchanged  at  840°  C,  and 
loses  water  only  at  a  red  heat. 

Calaverite,  Min.,  p.  795;  App.  II.,  p.  9. — Anal.,  Keystone  and  Mountain-Lion  mines, 
Colorado,  Oenth,  Am.  Phil.  Soc.,  Philad.,  xvii.,  117,  1877  (or  Z.  Kryst.,  ii.,  6):  Te  57*82, 
Au  38*75,  Aff  3  03,  V,Os  0  05,  FeO  030,  A1,0„  MgO,  etc,  0*55  =  100  (4*96  p.  c.  ouartz 
deducted).  Formula  (Au,  Ag)  Te,,  with  Au  :  Ag  -  7  : 1,  this  requires  Te  57*98,  Au  89-01, 
Ag  3*06.    Occurs  in  small  imperfect  crystals,  imbedded  in  quartz.    H.  =  2-6.    G.  =  9.043. 

See  also  Krenneriie,  p.  66. 

Calcite,  Min.,  p.  670;  App.  II.,  p.  9— Oryst.,  Eesaenberg,  Min.  Not.,  xii.,  18  ei  seg,, 
1875.  V.  Kohacharof,  Min.  RussL,  vii.,  59,  1875.  Brigels,  Tavetsch,  KIoob,  J.  Min.,  1816, 
413.  Yellowstone  Park,  coated  with  quartz  crystals  in  parallel  position,  E.  S.  Dana,  Am. 
J.  Sc.,  III.,  xii.,  448,  1876,  or  Z.  Kryst.,  i.,  89.  Ahrenthal,  Tyrol,  vcm  Bath,  Pogg.  Ann., 
civ.,  48,  1875;  Elba,  etc.,  Pogg.  Ann.,  clviii.,  414,  1876;  Bergen  HiU,  N.  J.,  id.,  Z. 
Kryst ,  i.,  604,  1877;  Brazil,  twins  (nseudomorph),  id.,  Z,  Kryst,  ii.,  187,  1878.  Groth, 
Min.-Samml.  Strassburg,  p.  119,  1878.  Reichenstein,  Silesia,  Hare,  Z.  Kryst,  iv.,  299, 
1879.  Bleiberg,  v.  Zepharovich,  Lotos,  1878.  Lancashire,  wm  Rath,  Ber.  nied.  Ges. 
Bonn,  Jan.  8,  1881. 

Monograph  with  list  of  observed  and  of  new  planes  on  crystals  from  many  localities, 
Irhy,  Inaug.  Diss.,  Bonn,  1878  (Abstr.  in  Z  Kryst.,  in.,  612,  1879). 

Twinning  (-  i-R)  produced  artificially,  Baumhauer,  Z.  Kryst.,  iii.,  588,  1879;  Brezina, 
ib.,  iv.,  518,  1880. 

Thermo-electric  properties  investigated,  Hankel,  Pogg.  Ann.,  clvii.,  156,  1876.  On  the 
relation  between  the  diflPerent  crystalline  forms,  /ScAor^  Abhandl.  Senck.  Gee.,  x.,  1876; 
Jahresb.  Senck.  Ges.,  1879-80,  p.  118. 

L&ngban,  Sweden,  anal.,   CaCO,  87-14,  MnCO,  1006,  BaCO,  204  =  9924,  ^Hgren, 
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Oeol.,  For.  FOrh.,  iv.,  Ill,  1878.  Lindgren  found  1*00  p.  c.  ZnCOa  in  caloite  from  L&ng- 
ban,  ib.,  v.,  557,  1881.  Anal,  of  so-called  onyx  from  Tecali,  Mexico,  Damour,  C.  R. 
Ixxxii.,  1085,  1876;  Bareena,  Proc.  Am.  Nat.  So.  Phil.,  1876,  166.  Analyses  of  calcite 
and  other  rhombohedral  carbonates,  Saddle,  Trans.  Acad.  Ed.,  xxrii.,  408,  1876. 

**  Isomorphism  '*  with  soda  nitre  and  relation  to  the  other  rhombohedral  caitMiuites  dis- 
cussed, Tschermakj  Min.  Petr.  Mitth.,  iv.,  99,  1881. 

See  also  Thinolite,  p.  61. 

Oalcozinclte.  Shepard,  Contrib.  Min.,  Amherst,  1876  (Am.  J.  Sc.,  III.,  xiL,  281  )l  A 
substance  described  as  haying  a  fine  granular  to  columnar  structure,  light  orange  yellow 
color.  H.  =  8  5.  G.  =  8-95.  Anal.:  ZnO  81*00,  CaO  756,  CO,  580,  H,0  426,  MnO 
tr.  =98-62.  Eflfervesces  slightly  with  acid.  From  Stirling  Hill,  New  Jersey.  [5-8  CO, 
requires  CaO  7*4  for  CaCO, — tne  substance  is  doubtless  a  mechanical  mixture  of  zincite 
and  calcite.] 

Galedonite. — Min.,  p.  626;  App.  II.,  p.  10. 

Calladote. — See  Variacite,  p.  128. 

Calomel,  Min.,  p.  111.— Oryst.,  El  Doctor,  Mexico,  Webiiky,  Ber.  Ak.  Berlia,  1877, 
461. 

The  occurrence  of  natiyeoorrosiye  sublimate  (HgCl,)  is  reported  by  Besnon  near  Iqiiiqae, 
in  the  desert  of  Atacama;  the  determination,  however,  was  based  only  on  some  quaiitatiTe 
trials,  Assoc.  Franc.  Adv.  Sc.,  1878,  588. 

Oalvonigrited — See  PyrclusUef  p.  99. 

Cancrinite,  Min.,  p.  829  ;  App.  n.,  p.  10.— itot*/  (Z.  Kryst.,  ii.,  456, 1878)  bas  snb- 
jected  the  original  cancrinite  of  Miask  to  a  thorough  microscopic  and  chemical  examina- 
tion, and  A.  Koch  (J.  Min.  Bell.  Bd.,  i.,  144,  1880)  has  done  the  same  for  that  occurring  in 
the  syenite  of  Ditr6,  Transylyania.  Both  show  that  there  is  eyery  reason,  both  as  regards 
the  physical  characters  and  the  constancy  of  chemical  composition,  to  consider  the  mineral 
as  an  original  species,  and  not  as  a  deoomposition  product  arising  from  the  action  on  ne^bc- 
lite  of  a  carbonated  solution.  The  obseryations  of  Koch  on  the  behayior  of  a  thin  section, 
when  treated  with  HCl,  are  especially  condusiye  as  showing  that  the  CO,  is  present,  not  as 
calcite  mechanically  mixed,  out  as  a  true  element  in  the  composition  of  the  mlicat^. 
Analyses  :  1,  Banff  ;  2,  Koch : 

SiO,    A1,0,   Fe,0,  CaO    Na,0   K,0    CO,    H,0 
1.  Miask,  G.  =  2-450,  (J)      87  28    28-20    044    695     17-75    020    616    4*08  =  101-01 
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2.  Ditr6  88-58    28-72     tr.     6-24    1222    6-28         8 78       =    98-77. 

The  formula  deduced  by  Banff  is  Nae  rAl,l«Si,0,4  +  2Ca(Na,)C0,  +  8H,0.  and  Oiat  of 
Koch  for  the  Ditr6  mineral  is  Na.K,  [Al,]^  SinO^i  +  2Ca(Naa)C0,  +  4H,0.  Raufl  finds 
the  ratio  in  the  carbonate  of  Ca :  Na,  =  8:1,  and  Koch  7  : 1. 

CARBONyTTBINB.— App.  II.,  p.  10. 

Carnallite.— Min.,  p.  118 ;  App.  n.,  p.  10. 

Carpholfte,  App.  II.,  p.  10  ;  Min.,  p.  419.— AnaL,  Menyille,  Ardennes,  de  Kontnek 
Bull.  Ac.  Belg.,  it,  xly.,  15,  1878 ;  xlvii.,  564,  1879. 

Oarylnite.    C.  E.  Lundstrdm,  Geol.  F6r.  F5rh.,  u.,  178,  228,  1874.  .  i.  *_ 

Massiye.    H.  =  3-8-5.    G.  =  4  25.    Lustre  greasy.     Color  brown  to  yeUowish  browiL 
Streak  yellowish  white.    Fracture  splintery.    Analysis  : 

As,0.        PbO        MnO       FeO       CaO        MgO       CO,        CI       insol. 

4717       10-52       15-82       0-54       1640       4-26       8*86       007       0-e5=9»-88. 
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This  corresponds,  though  only  approximAtely,  to  the  general  formula  BsAsiOg,  after 
deducting  the  calcium  carbonate.  "B.  B.  fuses  easily  to  a  black  slag,  giving  reactions  for 
arsenic,  lead,  and  manganese.  Dissolves  readily,  with  slight  effervescence  in  nitric  acid. 
Occurs  intimately  mixed  with  calcite  and  hausmannite,  at  Langban,  Wermland,  Sweden. 
Named  from  xapvivoi,  nut-broton.  £i}6gren  remarks  that  berzeliite  occurs  with  caryinite, 
and  sometimes  enclosing  it.  He  finds  the  berzeliite  isotropic  (isometric),  and  the  caiyinite 
anisotrope  (monoclinic  ?),  and  as  the  two  species  have  analogous  composition,  he  suggests 
that  the  former  may  have  been  formed  uom  the  latter  (Gheol.  FOr.  FQrh.,  ii.,  583,  1875). 
Lindgren  (ib.,  v.,  556,  1881),  however,  describes  the  wa^r  in  which  the  minerals  occur 
together,  and  concludes,  for  certain  cases,  that  the  caryinite  is  altered  into  •berzeliite. 
[Tne  genetic  relation  between  caryinite  and  berzeliite  merits  further  examination.  1 

According  to  Dea  Cloizeaux  (Bull.  Soc.  Mln.,  iv.,  56, 1881),  the  mineral  has  two  cleavages, 
at  an  angle  of  IdO"".  2E  —  41*"  58'  to  47"*.  Dispersion  p  >  v,  also  horizontal  (hence  mono- 
cUnic). 

GASsmrrB.— See  Feldspar  Group,  p.  45. 

CASSTTKBrrB,  Min.,  p.  157 ;  App.  II.,  p.  10. — Onrst.  monograph,  with  a  list  of  all  ob- 
served planes,  also  analysis,  Beeke,  Min.  Mitth.,  1977,  244.  Oroth,  Min.-Samml.,  Strass- 
burg,  p.  104,  1878.    Schlaggenwald,  v.  ZepJuirovick,  Lotos,  1880. 

Occurrence  of  tin  stones  in  Cornwall,  CoUins,  Min.  Mag.,  iv.,  1,  108,  1880.  From 
Coosa  Co.,  Ala.,  Shepard,  Am.  J.  So.,  zz.,  56, 1880.  From  Tasmania,  Oould,  Q.  J.  G. 
Soc.,  xxxi.,  109,  18. 

Castilijte.  Not  ttstillite  of  Kammelsberg  (Min.,  p.  46),  but  synonym  of  guanajuatite 
(q.  v.,  p  58),  Domeyko,  Min.  Chili,  dd  Ed.,  p.  810,  1879. 

« 
Castoritb. — See  Peialite,  p.  91. 

Celaoonite,  Min.,  p.  468. — Analyses,  in  igneous  rocks  of  Scotland,  Heddle,  Trans.  Boy. 
Soc.  Ed.,  xxix.,  102,  1879. 

Oelestialite.  J,  Lawrence  Smith,  C.  R,  IxxxL,  1055,  1875.  On  treating  the  graphite 
from  the  interior  of  the  meteoric  iron  of  Sevier,  Tenn.,  with  cth?r,  Smith  obtained 
small  quantities  of  acicular  crystals  having  a  peculiar  odor,  mixed  with  some  small  rounded 
points.  These  he  regards  as  identical  witn  crystals  obtained  from  the  iron  of  Alais,  France 
(Mar.  15,  1806),  by  Roscoe  (Proc.  Lit.  Phil.  Soc.  Manchester,  iii.,  57,  1868).  Smith  has 
obtained  the  same  crystals  from  the  Alais  meteorite.  In  the  closed  tube  he  finds  that  they 
fuse  at  115°-120'',  and  at  a  higher  temperature  the  sulphur  is  sublimed,  and  a  black  residue 
left  behind.  He  regards  these  crystats  as  proof  of  the  presence  of  a  sulpho-hydrooarbon, 
for  which  he  pronoses  the  name  CELBSnALrrs.  Roscoe  (L  c  j  found  that  1  *94  p.  c  of  the 
meteorite  dissolved  in  ether,  and  from  the  solution  he  obtained  crystals  melting  at  114°  C, 
and  in  two  forms :  acicular,  which  he  considered  as  near  to  kOnlite  (Min.,  p.  787),  and 
rhombic,  which  he  identified  as  free  sulphur. 

Celesttte,  Min.,  p.  610  ;  App.  II.,  p.  10. — Oryst^ twins,  Sicily,  Kenngoti,  J.  Min.,  1875, 
293.  Neminar  (barytocclestite),  Min.  Mitth.,  1876,  59.  Cryst.  and  qpti^  exam.,  Jdhnde, 
near  GWttinsren,  Bahcock,  J.  Min.,  1879,  885.  Perticara,  Schmidt,  J.  Min.,  1881,  ii.,  169 
ref.,  (or  Z.  Rryst.,  vi.,  99).    Ville-sur-Saulx,  v,  Lasaulx,  Z.  Kryst.,  v.,  203,  1881. 

Effect  of  heat  on  indices  of  refraction,  Arzruni,  Z.  Kryst.,  i.,  177,  1877.  Pyro-electrical 
characters,  Hankel,  Wied.  Ann.,  vi.,  54,  1879. 

AnaL,  occurrence  in  marl  at  Bristol,  England,  Stoddart,  Min.  Mag.,  i.,  4,  1876.  (Hifton, 
Enghind  (barytocclestite),  CoUie.  ib.,  ii.,  220,  1879.  Found  at  Bell's  Mills,  Blair  Co.,  Pa. 
(not  Frankstown,  Huntington  Co.).  Recent  formation  at  Bourbon  d'Archambault,  de 
Gouvenain,  C.  R.,  Ixxx.,  1299,  1875. 

(Tentrallassite,  Min.,  p.  796.— Composition  discussed,  HoWf  PhiL  Mag.,  V.,  i.,  128, 
1876. 

CERAaoTRiTE,  Min.,  p.  114 ;  App.  II.,  p.  10. — A  mercurial  variety  of  cerargyrite»  from 
the  mine  **  la  Julia,"  of  the  Cerro  de  Caracoles,  Desert  of  Atacama,  isdescribed  by  Domeyko 
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Ann.  d.  Min.,  VIL,  x.,  15,  1876 ;  or  Min.  Chili,  8d  EcL,  1879,  p.  416).  Amorphous, 
brming  irregular  masses.  Lustre  waxy,  less  brilliant  than  the  pure  chloride.  Color  on 
the  fr^  frSsture  reddish,  yellowish,  or  hairbrown,  becoming  nearly  black  on  exposure. 
Malleable  and  sectile,  but  less  so  than  ordinary  oerargyrite.  Can  be  crushed  in  a  morUr, 
yielding  a  bright  yellowish  powder.    The  mean  of  two  analyses  gave  : 

Ag  Eg  a  NaCl        FeaOa    SiOs(insoL)    CaCOs  and  loss 

66-68  2-20  22-64  1-75  160  107  [4-06]     =    100. 


W 
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According  to  Moesta,  the  ceraigyrite  of  Los  Bordos,  Copiapo,  contains  1*31  p.  o.  of  mer- 
oury. 

Cbrbolitb. — ^App.  IL,  p.  10. 

Obbite,  Min.,  p.  418  ;  App.  11.,  p.  10. — ^AnaL  by  Stolba and  Kettner,  of  oerite  from  Bast- 
nfis, giving:  SiO,  1818, CcaO,  38-25,  La^O.  +  Di.Os 3460,  FeO  818,  CaO  1-69,  H,0  518  = 
9608,  Ber.  B5hm.  Oes.,  p.  372,  1879. 

Cebussite,  Min.,  p.  700  ;  App.  II.,  p.  11. — Oryst.,  twins,  Scutebeck,  Poge.  Ann.,  cItL. 
658,  1875.  Groth,  Min.-Samml,  Strassburg,  p.  133,  1878.  Bodna,  TransyiTania,  Vrba, 
Z.  Eryst.,  ii.,  157,  1878 ;  Krenner,  ib.,  ii.,  304.  Mine  Friedrichssegen,  near  Ems,  Kassau, 
JSeligmann,  Verb.  Nat  Ver.  Bonn,  xxxiii.,  244,  1876,  and  xxxv.,  l7d,  1878  ;  also  J.  MiiL, 
1880,  i.,  137.    Bleiberg,  v,  Zej^hanmeh,  Lotos,  1878. 

Recent  formation  at  Pompeii,  de  Luea,  C.  B.,  Ixxxiv.,  ^457,  1877. 

Certantite,  Min.,  p.  187. — Occurrence  in  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Asboc, 
1877,  182.   , 

Chabaztte,  Min.,  p.  484;  App.  H.y  p.  11. — Becke  has  studied  minutely  the  optical 
characters  of  chabazite  crystals  from  different  localities,  and  concludes  tnat  the  long 
recognized  optical  anomalies  are  to  be  explained  by  the  assumption  of  a  complicated  twin- 
ning of  tridmic  individuals;  this  twinning,  however,  is  aocoraing  to  the  accepted  princi- 
Eles  (analogous  to  aragonite),  and  does  not  require  any  new  hypothesis  as  tiiat  ox  Mai- 
ird.  He  finds,  for  example,  that  a  basal  section  in  polarized  light  shows  a  composi- 
tion of  six  differently  orientired  individuals,  of  which  the  extinction  directions  of  two 
neighboring  portions  are  symmetrically  arranged  with  reference  to  the  line  of  union,  i 
section  parallel  to  a  rhombohedral  plane,  under  the  same  conditions,  is  divided  into  two 
parts  along  the  shorter  diagonal.  For  further  details  see  the  original  paper  (Min.  Petr. 
Mitth.,  ii.,  391,  1879),  or  the  abstracts  (Z.  Kryst.,  v.,  377,  and  J.  Min.,  1880,  ii„  135), 
Slretig  (see  below)  also  discusses  the  same  problem,  but  without  arriving  at  so  definite  a 
conclusion.  Becke  finds  gmelinite  related  in  structure  to  chabazite,  while  herschelite  (q.  v.) 
differs  from  both,  and  to  the  latter  levynite  is  probably  related.  Dm  Cloizeaux  (Bull. 
Soc.  Min.,  iv.,  259,  1881)  has  examined  optically  the  haydenite  of  Baltimore,  double- 
refraction  positive. 

Discussion  of  chemical  composition  vrith  several  analyses  (by  Burkhardt  and  Hammen- 
chlag),  Sirenff  Ber.  Oberhess.  Ges.,  xvi.,  74,  1877  (abstr.,  Z.  Kryst.,  i.,  619,  1877);  he 
shows  the  variation  in  composition  (e.  g.  of  4*4  p.  c.  in  SiOg),  and  argues  from  it  that  this 
and  the  related  species  (phacolite,  gmelinite,  levynite)  may  be  regarded  as  varjiog 
isomorphous  mixtures  of  two  end  .compounds,  as  has  been  assumed  in  the  case  of  the 
tridinic  feldspars. 

Anat,  Cs6dibcrg,  Hungary,  Koch,  ZS.  G.  Ges.,  xxviii.,  304,  1876.  Lausanne,  in  a 
gelatinous  condition  (Biscnoff),  Benevier,  BuU.  Soc.  Vaud.,  II.,  xvi.,  15,  1879.  Branch- 
ville,  Conn.  (Penfield),  Brush  and  Dana,  Am.  J.  So.,  xviii.,  49,  1879.  Elba,  Satuoni,  Att 
Soc.  Tosc.,  iv.,  316,  1879. 

Recent  formation  at  Bourbonne-les-Bains,  DauhrSe,  C.  R.,  Ixxx.,  606,  1875;  at  Oran. 
Algiers,  ib.,  Ixxxiv.,  157,  1877. 

Chalcocite,  Min.,  p.  52. — ^Recent  formation  at  Bourbonne-les-Bains,  DayhriSf  G.  K* 
Ixxx ,  462,  1875;  see  also  xciii.,  572,  1861. 
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Ohaloomeniie,  I)e%  Cloieeaux  and  Damour,  Bull.  Soc.  Min.,  !▼.,  51,  1881. 

Monoclinic;  in  isolated  crystals  and  crystalline  crusts,  i  a  i  =  108°  20'.  0  A  ♦-»  = 
89*'  9'.  Commonly  in  prismatic  crystals  terminated  by  the  basal  plane  and  1-*.  Optio 
axial  plane  parallel,  and  acute  (negative)  bisectrix  perpendicular,  to  the  horizontal  edge 
O  I  i-i»  An^e  small*  dispersion  strong  p  <  t; ;  so  that  in  the  polariscope  with  a  green  glass 
the  lenmiscates  have  the  form  of  circular  rings  traversed  by  a  olack  cross,  while  with  a  blue 
glass  they  take  the  form  of  ellipses  elongated  normal  to  the  plane  of  polarization.  G.  = 
876^  Ck>lor  bright  blue.    Transparent.    Analysis,  Damour  (fiulL  Soc.  Min.,  iv.,  167, 1881)': 

C 
SeO.  CuO  HaO 

4812  85  40  15*80  =  9882. 

Corresponding  to  the  formula  CuSeOs  +  2aq  or  a  copper  selenite,  an  example  of  a  group 
of  compounds  not  before  met  with  in  mineralogy.    B.  B.  on  charcoal  fuses  to  a  black  slag, 

giving  off  selenium  fumes,  and  coloring  the  flame  deep  blue.  In  the  closed  tube  yields  a 
ttle  water  and  a  sublimate  of  SeOa  in  white  needles.  In  salt  of  phosphorus  gives  m  0.  F. 
a  greenish  blue  glass,  which  becomes  blood-red  when  reduced  wiui  the  addition  of  metallic 
tin.    Soluble  in  aci^. 

Occurs  in  minute  crystals  in  the  various  selenldes  of  silver,  copper,  and  lead,  which  are 
found  in  small  veins;  Cerro  de  Cacheuta,  Mendoza,  Argentine  Republic.  Often  inti- 
mately mixed  with  azurite,  iron  oxide,  and  lead  carbonate,  which  have  been  formed  by  the 
alteration  of  the  selenldes  and  of  the  pyrites  which  form  the  gangue. 

MM.  Friedel  and  Sarasin  have  succeeded  in  forming  artificially  (Bull.  Soc.  Min.,  iv.,  170. 
225, 1881^  a  copper  selenito  having  the  same  form  aad  compoeition  as  ohaloomenite,  fund 
another  oiffenng  in  crystalline  form. 

Chaloomiclite. — App.  II.,  p.  11. 

Chalcomorfhite. — App.  II.,  p.  11. 

Ohalcophanite.    Q.  K  Moore,  Amer.  Chemist,  July,  1875. 

Rhombohedral;  in  druses  of  minute  tabular  crystals,  i?  Aj5  =  114°  80',  BaO  = 
103°  48';  i  =  8*5267.  Also  in  foliated  aggregates;  in  stalactitic  and  plumose  forma. 
Cleavaffe  basal  perfect  H.  =  2  5.  G.  =  8-907.  Lustre  metallic,  brilliant  Color  bluish 
to  iron  black.  Streak  chocolate  brown,  dull.  Opaque.  Flexible  in  thin  lamiuie.  Analyses: 
1,  of  crystals;  2,  of  the  stalactitic  form: 

MnO, 
1.  59*94 

2.»    (1)61*57 

*  After  dedaction  of  1*27  p.  c.  Umonite  a^  imparity. 
Formula  (Mn,  Zn)  0  +  2Mn09  +  2aq.    If  half  the  water  be  made  basic,  the  formula  may 


MnO 

ZnO 

Fe,0, 

H,0 

6-58 

(1)21-70 

0*25 

11-58  =  100*05. 

4-41 

20-80 

.... 

12*66=:   99*44. 

n  IT 


be  written  2(B  +  R)  0«  +  aq,  which  is  eauivalent  to  2[B3]  0,  +  aq.  In  the  closed  tube 
gives  off  water  and  oxygen,  exfoliates  slowly,  and  changes  to  a  golden  bronze  color.  B.  B. 
becomes  yellowish  bronze  to  copper  red  in  color,  ancf  fuses  shghtly  on  the  edges.  With 
borax  a  manganese  bead ;  on  charcoal  with  soda  a  zinc  coating. 

Occurs  at  the  calamine  deposits  of  Sterling  Hill,  N.  J.  It  is  a  product  of  the  decom- 
position of  franklinite.  Named  from  x^xa?,  brass,  and  <pairco,  to  ojopear,  in  allusion  to 
the  change  of  color  on  ignition. 

Chalcoptrtte,  Min.,  p.  65;  App.  II.,  p.  11.— Oxyrt.,  w.  KokaeTuxrof,  Bull,  Soc.  St.  Pet, 
xix.,  562,  1875.  With  tetrahednte  in  parallel  Dosition,  Sadebeck,  Ber.  Ges.  Nat  Fr. 
Berlin,  Oct,  1878  (J.  Min.,  1879,  164).     Groth,  Mjn.-Samml.,  Strassburg,  p.  58,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  DtmbrSe,  C.  B.,  Ixxx,,  463, 1875;  do.  at  Boujn 
bon  d'Arohambatdt,  de  Oouvenain,  ib.,  p.  1297. 

Chalcopyebhotite.— App.  II.,  p.  11. 


Zi 


Cbaloosivebite.  Ma^cayne  (J.  Ch.  Soc,  JnJj,  ]8Tt>)  identifies  b  minenl  tuna  Con- 
wall  with  ttie  clialcoBiderite  of  UUmanD,  uid  shows  it  to  be  s  distinct  spenea,  aod  not  to  b« 
tmited  with  dnfrenite  (see  Min.,  p.  583).  Occurs  in  minute  tricUnic  crvstals,  geDcntlj  in 
sheaf-like  srovps.  CleaTsge  easr  in  one  direction.  H,  =  4-5.  G.  =  ^-106.  Cnh^r  ligbt 
siskin  green.    AnalTais,  Flight  (1.  c): 

P.0,  AsjO.         FejO,  A1,0.  CnO  H,0»  tT.O, 

30-98  0'61  42-81  4'45  8-lS  lS-00  tr.  =100-9S. 

*  Lou  U  100°  C.  0-«,  St  1XI>-1S0°  •ddJUooml  losa  0-1S ;  renulndct  *t  >  red  tnt. 

CompoBition  expressed  by  the  fonnula  2  [Fa,]  PtOi  -f  [Fe.]  H.O.  +  CaH,0,  -t-  4iq. 
Implanted  on  andrawsite  &t  the  West  Phoenix  mine,  Cornwall 

Chalttitb. — App.  II.,  p.  11. 

Ceildbbkite,  Hin.,p.  S79;  App.  11.,  p.  11.— Tavistock,  Cornwall,  aualjN»bT&  £.  A»- 
fitld.  Am.  J.  Sc.  ni.,  six,  815,  1880: 

P,0.  A1,0,  FeO  HnO  CaO 
1.  8019  21-17  26-54  4-87  1-21 
a       29-98  ai-44  26  20  

Penfleld  remoTee  the  doabt  as  to  the  tnie  compoeition  of  ohildrenits,  the  formula  dednixd 
being  R,A1,P,0,„  4U,0  or  A1,P,0,  +  2RU,0,  +  Saq.  This  Kaaine  F,Ot  80-80.  Al.O. 
S2'ill.  FeO  26'3T,  MnO  4'87,  H,0  1&-65.  it  &Iho  follows  feom  thic  that  childmiite  tod 
eospborite  (see  below)  are  essentiall;  the  some  species. 

Childbbhite — EospaoBTTE.     0.  J.  Sriuh  and  E.  S.  Dana,  Am  J.  SoL,  IIL,  xtL,  3J, 

1878;  xviii.,  47,  1876. 

Orthorhombio.  Axes,  J  :  £  :  2  =  0-60509  : 1-28733: 1.  ObserTod  planes  (see  flgoie):  MM 

t-l  (i),  /.  i-S  (ghl  (p),  M(!),  ^2(4    1aI=104'W,pai, 

(front)  =  183°  Si',  p  ap    side)  =  118^  68',  a  a  p  =  120"  81.     b 

{■rismatic  crjBtals  verUcallj  striat«d.  Also  more  generallr  muB- 
re,  cleavable  to  closetj  compact    Cle«rage:  macTMiAgoiiBliKarif 

H.  =6.  6.  =  3-11-8145.  Lustre  vitreous  to  sub-resinons.  d 
massive  mineral  often  Kreas;.  Color  roae-pink,  vellowiBh  to  color 
less,  also  of  compact  forms  grayish,  bliu'sn,  yellowiah  while,  toi 
white.  Streak  white.  Transparent  to  translncenL  Frtclnn 
uneven  to  subconchoidal.  Optic  axial  plane  mncrodiagonal;  acnlc 
bisectrix  negative,  normal  to  bracbypinacoid.  AtHuI  angle  in  lir 
54°  80'  red,  60°  80'  blue.  Axial  oolocs  yellowish  (|i),  deeppiul: 
{|d),  faint  pink  to  nearly  colorlees  (li). 

Composition:  RjAl.PjO,.,  4H,0  or  A1,P,0,  +  2BH,0,  +  !«q. 
IT  R  =  Mn  i  Fo  =  10  :  3,  percentage  compodtion:    P,0,   90-93. 

A1,0.  fl385,  FeO  7-24,  MnO  2;i  80.  H.O  15«8  =  100.     Annlyses:  1,  8.  L.  Penfleld  (Am. 

J.  8c.,  xvi.,   40),  pure  crystals,  O.  =8184;   3,  H.   L.  Wells  (xvi.,  411,  wUte   comMct 

mineral,  containing  14'4I  p.  □.  impurities,  mostly  quarU,  hen  dednoted;  8,  H.  L.  Weill 

(xviii.,  48),  pink  maasive  mineral,  G.  ^  8-11. 

P:0,  A1,0,  PeO  MnO  CaO  Na,©  H,0 

1.(1)  31 -05  22-19  7-40  23-51  0-64  0*83  15-60  =  100-83.  Penfleld. 

3.       81-43  31-88  684  23-48  801  ....  15  07  =  100 -61,  Wells. 

8.       81-39  21-84  0-63  23-92  148  ....  15-28,     insoL  1-46  =  100-4fi.W«Di 

In  the  closed  tube  decrepitates,  whitens,  gives  off  abnndance  of  nentral  water,  and  the 
rrsidae  turns  flrst  black,  then  gray,  and  finally  liver  brown  with  a  metallio  lustre,  uti 
becomes  magnetic.  B.  B.  in  the  forceps  crocks  open,  sprouts  and  whitens,  oolors  tlw 
flame  pale  green,  and  fuses  at  about  4  to  a  black  magnetic  mass.  Besots  for  inm  tod 
manganese  with  the  fluxes.     Soluble  in  acids. 

Occurs  at  Branchyllle,  Fairfield  Co.,  Conn.,  in  a  veto  of  pegmatite  associated  with  thodo- 


APPENDIX  m.  25 

cfarofdte  and  the  manganeeian  phosphates,  triploidite,  dickinsonite,  lithiophilite.  Also  as 
imbedded  nodules  (anaL  3,  abov^,  in  a  massive  green  chloritic  mineral.  The  massive 
mineral  (anal.  2,  above,  Q.  =  2 '9^ '08)  often  impure  from  the  presence  of  quartz,  dicMu- 
sonite,  and  apatite.  Named  from  kQo6<p6poi  (synonym  of  q}GOd<p6po5)  which  means 
davm-bearifvg,  in  allusion  to  the  characteristic  pink  color. 

[Since  the  hitherto  uncertain  composition  ox  childrenite  (q.  v.)  has  been  settled  by  Pen. 
field,  it  appears  that  eosphorite  and  childrenite,  having  similar  form  and  composition,  are 
essentially  the  same  mineral,  only  differing  in  that  the  first  contains  mostly  manganese  and 
the  second  mostly  iron.] 

Ohloralluminite.  Scaeehi,  Att.  Accad.  Kapoli,  vL  (read  Dec.  18, 1878).  Aluminum 
chloride  (AlvCU  +  xK^O),  produced  with  molisite  and  chloromagnesite,  at  Vesuvius,  at  the 
eruption  of  April,  1872. 


ChiiOBAStrolite. — See  J^ehmie,  p.  96. 

Chlobite.  Pseudomorph  after  garnet,  Lake  Superior,  IhunpeUy,  Am.  J.  Sc.,  in.,  x.,  17, 
1875. 

Chemical  monograph  of  the  **  Chlorite  Group,"  HeddU^  Trans.  Boy.  Soc.  Ed.,  xzix., 
65  et  seq.,  1879. 

CHLomron),  Min.,  p.  504.— See  ClirUonite,  p.  28. 


1876. 

of  Tarapaca,  of  Chincha,  and  elsewhere  in  Peru,  by  Bmmondi  (Min.  P^rou,  p.  267,  1878) ; 

it  was  c^ed  hydbophujte  by  Adam. 

Ohloromagnesite.  ScaecM,  Att.  Accad.  Napoli,  v!.,  1878.  Magnesium  chloride  (MgCl* 
+  2aq),  formed  at  Vesuvius  at  the  eruption  of  April,  1872. 

A  mineral,  apparently  identical  with  that  of  Scacchi,  has  been  called  bischoftte  by 
Oohsenius  and  Pfeiffer,  Arch.  Phann.,  III.,  xi.,  296,  1877  (Bull.  Soc.  Min.,  i.,  128,  1878, 
and  Jahresb.  Ch.,  1877,  1284,  1285).  Crystalline-granular  and  foliated,  sometimes  fibrous. 
H.  =  1-2.  G.  =  1  -65.  Colorless  (pure)  to  white.  Lustre  vitreous  to  dull.  Mean  of  two 
analyses  by  K5nig  gave :  Mg  11*86.  CI  85*04,  HaO  6810  =  100;  this  corresponds  to  MgCla 
+  6aq,  reauiring  Mg  11 '88,  CI  3495,  HaO  63-22,  Soluble  in  0*6  parts  of  cold  water. 
Occurs  in  lavers  2-3  cm.  thick  in  halite,  with  kieserite  and  camallite,  fibres  transverse  to 
tiie  layers;  Leopoldshall,  Prussia.  The  assumption  of  water  is  said  to  commence  as  soon 
as  the  layer  is  exposed  to  the  air.    The  artificial  salt  is  monoclinic. 

Chlobopal,  Min.,  p.  461.—- Anal.^  Mugrau,  Bohemia,  Schrcwf,  J.  Min.,  .1877,  255. 
Mudgee,  New  South  Wales,  lAverddge,  Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  8,  1880.  A  re- 
lated mineral  from  Sweden,  WeibuU,  Geol.  P6r.  F5rh.,  v.,  627,  1881. 

Composition  of  related  minerals  discussed,  CoUins,  Min.  Mag.,  L,  67,  1877. 

Chlobofh^ite,  Min.,  p.  510. — AnaL,  from  the  Scuir  More  ridge,  in  Rum,  Scotland, 
Eeddk  (Trans.  Soc.  Edinb.,  xxix.,  84, 1879):  SiO,  86-00,  Fe,0,  22-80,  FeO  246,  MnO  0-50, 
CaO  2*52,  MgO  9  50,  alkalies  tr.,  H,0  26*46  =  10026  (H,0  at  100'  1928). 

Ohiorothionite,  Scacchi,  Att.  Accad.  Napoli,  vi.,  1878  (Contrib.  Min.,  ii.,  p.  59). 

Occurs  in  thin  cr\'5talline  mammiUary  crusts  of  a  bright  blue  color.  An  analysis  gave : 
SO4  82  99,  CI  20  04,  Cu  19-56,  K  26-29,  loss  112  =  100.  Cr^retals  obtained  by  lecrystalli- 
zation  from  a  solution,  and  thus  purer  than  tiie  original  material,  gave  essentially  the  same 
result.  Th^  composition  is  expressed  by  the  formula  .K9SO4  +  CuCU,  which  requires  : 
SO4  81  10.  CI  2  i-98,  Cu  20-55,  K  25-86  =  100.  From  Vesuvius,  as  a  result  of  the  eruption 
of  April.  18  2  The  name  records  the  presence  of  chlorine  and  sulphur  {^elor).  [Is  not 
this  a  mixture  of  two  salts  ?J. 
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Ohlorotile.    Frenzd,  Min.  Mitth.,  1875,  42  ;  J.  Min.,  1875,  517. 

In  minute  capillary  crystals  of  prismatic  habit  (orthorhombic),  also  fibrous  and  massiTe  ; 
soft.  Color  in  the  mass  pale  green  to  emerald  green,  microscopic  crystals  colorless.  Tnois- 
parent  Composition  asserted  to  be  CusAs20t>  +  6aq  ;  an  approximate  analysis  gare : 
AsaOft  41,  CuO  41,  H20  18  =  100.  Occurs  with  aragonite  and  wapplerite,  at  8iclmeebei|:. 
and  with  quartz  and  scheclite  at  Zinnwald.    [A  more  complete  description  is  to  be  desired.] 

Chondeodite,  Min.,  p.  863  ;  App.  II.,  p.  13. — Oryst.,  Brewster,  N.  Y.,  monogr.iph  by 
U,  S  Dana,  proving  the  presence  of  crystals  corresponding  to  each  of  the  so-called  ••  tj-pea 
of  the  Yesuvian  humite  ;  also  giving  measurements  and  many  occurring  planes.  Further, 
it  is  shown,  that  the  optical  characters  of  the  crystals  of  the  more  common  **  second  type  ^ 
prove  them  to  be,  in  fact,  monoclinic :  the  axes  he  in  the  plane  of  symmetry,  axial  plane  in- 
clined 25**  48'  to  the  basal  plane,  2Hap  =  as^  48'  in  =  1-466),  Conn.  Acad.,  iii.,  67-96,  1875 
(abstr.  in  Am.  J.  Sc ,  III.,  x.,  89).  It  has  also  been  proved  by  the  same  author,  that  the 
crystals  of  the  "  third  type"  belong  to  the  monoclinic  system  (Am.  J.  Sc ,  III.,  xL,  l--:9, 
1876).  The  measured  angles  alone,  however,  would  not  imply  any  variation  from  the 
orthorhombic  type,  although  it  has  long  been  observed  that  the  hemihedral  development  of 
the  planes  was  in  accordance  with,  monoclinic  symmetry. 

The  corresponding  Yesuvian  species,  humfte,  has  been  studied  by  Des  Clotzeaux  (PhiL 
MsLS.  III.,  ii ,  286,  1876,  and  iiL,  857,  1877 ;  or  see  J.  Min.,  1876,  641  ;  1877,  500)  and 
hj  Klein  (J.  Min.,  1876,  683).  Des  Cloizeaux  finds  the  three  types  of  humite  to  be  optically 
distinct,  and  proposes  to  retisdn  for  the  **  first  tvpe,"  which  he  shows  to  be  orthorhombic 
the  name  humite  ;  for  the  **  second  type,"  whicn  he  finds  to  be  monoclinic,  he  retains  the 
name  chondrodite,  and  to  the  'Hhird  type,"  also  monoclinic,  he  gives  the  name  clixo- 
HUMiTE  (the  obsex'vations  on  the  second  and  third  types  confirm  those  of  E.  S.  Dana  on 
Brewster  crystals).  Klein  (1.  c.)  obtained  for  third  type  crystals  of  humite  {dinohumile)  re- 
sults agreeing  with  those  of  Des  Cloizeaux. 

Sidgren  describes  crystals  from  the  Ladu  mine,  Wermland,  Sweden,  which  are  holohe- 
dral  orthorhombic,  and  near  in  an^le  to  '*  Type  I."  of  the  Yesuvian  mineral,  also  others 
from  Kafveltorp,  Westmanland,  which  are  monoclinic,  and  similar  (see  above)  to  common 
chondrodite,  CEfv.  Ak.  Stockh.,  xxxviii.,  5,  p.  29,  1881.    An  exhaustive  monograph  of  the 

Kafveltorp  chondrodite  is  given  by  the  same  author  in  vol.  xviL  of  the  Lund.  Univ.  Ars- 
Bkrift  (abstr.  in  Geol.  F6r.  Mrh.,  v.,  655,  1881). 

Analyses  and  discussion  of  composition  :  Brewster,  N.  Y.,  Hawes,  Am.  J.  Sc.,  IIL,  x.. 
96,  1875;  Kafveltoro,  Sweden,  TYti^TOon,  Geol.  F6r.  Forh.,  iii..  118,  1876;  Wehsky,  Ber.  Ak. 
Berlin,  1876,  201;  Fargas,  Finland,  Bermrth,  Min.  Mitth.,  1877,  272. 

Chbomite,  Min.,  p.  158  ;  App.  II.,  p.  12.— In  thin  sections  not  opaque,  but  transmits  a 
yellowish-red  color,  according  to  Thhulety  Bull.  Soc.  Min.,  ii,  84,  1879.  See  also  Fi&ehtr, 
Mikr.  Stud.,  1870,  and  Z.  Kryst.,  iv.,  863. 

AnaL,  platinum  washings,  Wisimo  Schaitansk,  Ural,  Wctller,  (Efv.  Ak.  Stockh.,  xxxiiL, 
No.  10,  p.  28,  1876. 

Occurrence  in  meteorites,  J,  Lawrence  Smith,  Am.  J.  Sc.,  lU.,  xxi.,  461,  1881. 

Ohromowulfenite. — See  Wulfenite,  p.  133. 

Cheompicotitk.— App.  L,  p.  8. 

Chuysobebyl,  Min.,  p.  155  ;  App.  II.,  p.  12.— Specific  gravity  determinations,  Chureh, 
Geol.  Mag.,  IL,  ii ,  821,  1875. 

Chrtsocolla,  Min.,  p.  402. — An  aluminous  variety  of  chrysocolla  is  called  pilahite  by 
Kramherger  (Z.  Kryst.,  v.,  260,  1880).     Like  chrysocolla  in  appearance.    Apparently  homo- 

genoous  under  the  microscope.    H.  =  8.     G.  =  2-62.    Lustre  dull.    Color  light  greenish 
lue.     Analysis {k) :  SiO,  38  6,  Al.0, 169,  CuO  19-0,  CaO  2«5,  ign.  21  7  =  98-7.    LocaKty. 
ChiU.    Named  after  Prof.  Pilar  in  Agram. 

J.  R.  Santos  (Chem.  News,  xxxvi.,  167,  1876)  has  analyzed  an  aluminous  chrysocolla 
from  Utah  :  SiO,  :i719.  Al^Oa  10-78,  CuO  26-03,  H^O  2576  =  9976.  K6ni^  describes  a 
substance  from  Bergen's  Ranch,  25  m.  from  Denver,  Col.,  forming  a  thin,  slightly  bluish 
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crust  on  limonlte  ;  it  contains  88*85  p.  c.  AlaOa,  5*40  CaO,  and  corresponds  to  allophane 
and  chrysocoUa  in  the  ratio  of  5  : 1,  probably  to  be  regarded  as  a  mixture,  Proc.  Ac.  Nat. 
Sc.  Phiiad.,  1877,  294.    See  also  Semmons,  Min.  Mag.,  ii.,  197,  1879. 

Other  analyses,  Lower  California,  Hutehings,  Chem.  News,  zxxvi.,  18,  1877  ;  also  xxxiv., 
141,  1876;  Cerro  Blanco,  Chili,  Pellegrini^  Z.  Kryst.,  iv.,  408;  Wheco,  New  South  Wales, 
Liversidge,  Proc.  iioy.  Soc  N.  S.  W.,  Nov.  8, 1880. 

Ghbtsolite,  Min.,  p.  256  ;  App.  II.,  p.  12. — ^Vesuvius  (hyalosiderite),  Scacchi,  Att.  Aoc. 
Nap.,  vi.,  1873  (Contr.  Min.,  II.,  66) ;  with  humite  (clinohumite)  crystals  in  parallel  posi- 
tion, Seaiischij  J.  Min.,  1876,  6o7.  Determinations  of  specific  gravity,  Chwreh^  QeoL  Mag., 
U.,  ii.,  821,  1875 

AnaL,  Skurruvuselv,  Norway,  Bjjoridahl  (Z.  Kryst,  ii.,  805).  Zermatt,  with  6  p.  c. 
TiOt  (titanolivine,  Groth),  Bamour,  Bull.  Soc.  Min.,  ii.,  15,  1879.  In  meteoric  iron  of 
Bragiu,  Retschinsk,  Inostramef,  Min.  RussL,  vL,  216  ;  Ste.  Anne,  Ottawa  Biver,  Canada, 
Harrington,  GeoL  Canada,  1878. 

A  variety  is  called  nbochbtsouts,  by  Scaechi  (Bend.  Aocad.  Napoli,  Oct.  14,  1876).    In 
jt^oi       -      -^      - -      - 


Chbtstophitb.— See  S^phcderite,  p.  111. 

CiMOUTE,  Min.,  p.  457.— AnaL,  Richmond,  N.  S.  W.,  Liversidge,  Proc.  Boy.  Soc.  New 
South  Wales,  Dec.  6,  1876. 

CnmABAB,  Min.,  p.  55  ;  App.  II..  p.  12. — Orysti,  v.  Kokacharof,  Min.  RussL,  vi.,  257, 
1875.  With  metacinnabarite,  Reddington  mine,  CaL,  Bertrand,  Z.  Kryst,  ii.,  199,  1877. 
Tuscany,  d'Achiardh  Att  Soc.  Tosc.,  iii.,  282,  1877. 

Anal.,  Oregon,  Dabney,  Chem.  News,  xxxiv.,  180,  1876. 

Occurrence  in  California,  etc.,  Blake,  Bull.  Soc.  Min.,  i.,  81,  1878  ;  RoUand,  ib.,  i,  98. 
Genesis,  etc.,  Christy,  Am.  J.  Sc.,  III.,  zvii,  453,  1879  ;  Memyik,  Hungary,  JBTrenner, 
Z.  Kryst.,  ii.,  304. 

Clabtte,  App.  n.,  p.  12. — Scmdberger,  J.  Min.,  1875,  882. 

Monoolinic  (n.  Crystals  in  tufted  groups,  on  account  of  alteration  not  to  be  measured; 
planes  identified  0,  i-4, 1,  m.  Cleavage  M  perfect,  i-i  less  so.  H.  =  8*5.  G.  =  4*46.  Color 
dark  lead  gray.    Streak  black.    Analysis,  Petersen  * 

S  As  Sb  Cu  ^e  Zn 

82*92  17-74  1-09  46-29  0*83  tr  =  98*87. 

Formula  that  of  enargite,  viz. :  CU3A8S4  =  SCu^S  +  As^Ss. 

B.  B.  fuses  easily  ;  in  the  dosed  tube  decrepitates  violently,  and  gives  a  reddish  yellow 
sublimate  of  the  sulphide  of  arsenic  (and  antimony^,  with  also  one  of  sulphur  ;  in  the  open 
tube  gives  both  ASiOi  and  SbsOs.  ^luble  in  nitnc  acid,  wifti  the  separation  of  a  wnite 
precipitate  ;  not  attacked  bv  boiling  in  a  solution  of  caustic  potash.  Occurs  on  barite  from 
the  Clara  mine,  near  Schapoach,  &den.  Sometimes  alteroa  to  chalcopyrite  and  covellite. 
[Clarite  and  luzonite  have  both  the  composition  of  enargite  ;  the  former  differs  from  it  in 
color,  and  apparently  in  form  ;  the  latter  in  color  and  absence  of  cleava^,  form  unknown. 
All  three  have  essentially  the  same  specific  gravity,  which  is  not  ordinarily  the  case  with 
well  established  trimorphous  groups — a  further  examination  seems  to  be  required  to  prove 
that  they  are  in  fact  distinct] 

Clausthaute.— Min.,  p.  497  ;  App.  n.,  12. 

Oleveite.    Nardenskidld,  Geol.  F3r.  F5rh.,  iv..  28,  1878. 

Isometric  ;  in  cubes  with  octahedron  and  dodecahedron  ;  crystals  rare,  also  in  irregular 
grains.    H.  =  5*5.    G.  =  7'49.    Lustre  dulL    Color  iron  black.    Streak  blackish  brown. 
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Opaque.    AmUysiBy  G.  LindfltrOm  (L  c),  after  deductiiig:  d*84  p.  c.  insoL.  and  0-86  C«0» 
014  MgO : 

UaO.      YaO,      Br,0,     Ce,0,    Pe,0,     ThO,      PbO         UO        H,0 

42-04        6*87       8-47       2-88       1-05       4*76        11-31       28*89       4*28  =  100. 

The  suggestion  is  made  that  the  formula  may  be  (RO)  (B9O3)  H^.O,  and  the  mineral  a 
member  of  the  spinel  group,  altered  through  the  assumption  of  water,  but  this  seems  reir 
doubtful.  In  the  closed  tube  gives  off  water.  B.  B.  imusible.  With  salt  of  phosphorui  a 
deep  green  bead,  bedbming  yellow  in  O.  F.  after  long  blowing.  Easily  solute  in  hydn- 
chloric  acid  with  the  separation  of  lead  chloride.  With  soda  on  charcoal,  a  lead  j^lobtJt 
and  a  coating  of  lead  oxide.  Occurs  in  a  dirty  brown  feldspar  at  Carta,  near  Arenoai. 
Norway.    Associated  with  orthite,  fergusonite,  thorite,  etc.    Named  alter  Prof.  Clere. 

At  the  same  locality  is  found  a  mineral  which  is  probably  a  final  decomposition  produ*  t 
of  dereite.  It  is  called  tttrooummite.  It  has  the  appearance  of  orangite.  Lnstre  brill- 
iant Color  black  to  yellow.  Translucent;  fracture  conchoidal.  Opticallr  anisotropic 
H.  =  5.  Hydrous,  contains  yttrium  and  uranium  oxides.  Between  the  olaek  o|v.^U' 
cleveito  and  the  translucent  honey  yellow  yttrogummite,  occur  many  intermediate  pn:^ 
ducts.    [Cleyeito  is  closely  related  to  uranimte,  as  is  yttrogunmiite  to  ordinary  gummite  ] 

Olinocrocite  (Sandberger),  Singer,  Inaug.  Diss.,  Wtlrzburg,  1879,  p.  9.  A  mineral  cl 
a  deep  saffron  yellow,  occurring  in  microscopic  crystals  ('02  mm.  broad),  which  are  pr.i- 
ably  monoclimc,  with  the  plcmes  i,  0,  1-1.  According  to  a  qualitatiye  examinatici..  k 
hydrous  sulphate  of  alumina,  iron  sesquioxide,  soda,  and  potash  (lime  in  traces).  Fr>  :i 
the  Bauersberg,  near  Bischofsheim,  formed  by  the  decomposition  of  pyrito  in  basalt  ;^'- 
Belated  to  the  more  clearly  defined  mineral,  elinopThwiie  (q.  y.).  [Needs  further  exair.»A- 
tion.] 

Clinohmnite.— See  Chondrodite,  p.  26. 

OlinophflBite  {Scmdberger),  Singer,  Inau^.  Diss.,  Wttrzburg,  1879,  p.  16.    In  microeefvf  : 
crystals  (-02  mm.  broad),  probably  monoclmic,  with  planes  5,  /,  1-t,  prismatic  an^le  ^'  . 
11.  =  ?    C.  =2*979.     Color  blacKish  green.    Streak  light  grayish  green.    Lustre  vitreou-. 
Translucent  to  opaque.    Taste  astringent.    An  analysis  gaye  (after  deducting  7*8$  p  c. 
hygroscopic  water) : 

SO,       FcaO,     AUO,      FcO    NiO(CoO)  MgO      CaO      Na,0     KaO        H,0 
37  01        9-48       404       606       0-76        188        0*77       6-35      2179      14-78  =102'«. 

The  formula  deduced  is  5R9SO4  +  FR-i]  HaOa  +  5aq.  Difficultly  soluble  in  water;  on  bail- 
ing, iron  sesquioxide  separates  from  the  aqueous  solution.  B.  B.  fuses  with  intumesceni*-. 
leaying  finally  a  black  magnetic  residue.  Occurs  with  other  sulphates  at  the  Bauersbei;^. 
near  Bischofsheim,  as  a  re^t  of  the  decomposition  of  pyrite. 

CLiNTONrrE,  Min.,  p.  508. — ^The  ''clintonite  group"  of  minerals  hayebeen  inrestigat^ 
by  Iwhermak  and  Stpdcz  (Ber.  Ak.  Wien,  Ixxviii.,  Noy.,  1878  ;  or  Z.  Kryst.,  iiL,  496'.  In 
this  group  of  **  brittlo  micas  "  {SprSdgUmmer)  the  authors  include  seybertite  (clintonitf . 
brandisite,  xanthophyllito,  also  cluoritoid,  masonite,  ottrelite,  sismondine,  and  sapphirinn 
All  of  these  species  belong  to  the  monoclinic  s^rstem,  and  in  form  and  physical  onaracur 
they  are  closely  related  to  the  micas,  more  especially  to  margarito  (see  original  memoir  az:4 
p.  77). 

Chemically,  it  is  assumed  that  the  first  three  of  these  minerals  are  isomorphous  mixtuivs 
of  H4Ca^MgnSi«Oo4  and  H^CaMgAlsOn  :  in  seyhertiU  in  the  ratio  of  4 : 5,  m  brandi»ite  of 
8 : 4,  in  xankhophyUite  of  5  : 8.  As  the  two  compounds  assumed  are  not  known  to  baye  an 
independent  existence,  the  results  reached  are  li3rpothetical.  In  order  to  bring  out  thr 
relation  which  is  supposed  to  exist  between  the  micas,  margarite,  and  seybertite,  the  toV 
lowing  scheme  is  giyen,  representing  the  compounds  which  are  assumed  to  enter  into  their 
composition : 

Mica.  Margarite.  Seybertite. 

H.Al«SieO,4 1  H.Al.Si.0.4  \  H4Ca,Mg«Si,0.4 ) 

Mg,aSi.0,4}  Ca,A1.0i,  f  H,CaMgAl«0„  f 


SiO, 

AlaO, 

Fe,0. 

FeO 

MgO 

CaO 

1. 

Seyberiite 

19-19 

89-73 

0-61 

1-88 

21-09 

1311 

2. 

Brandisite 

18-75 

8910 

8-24 

1-82 

20-46 

1214 

8. 

CMariioid 

24-90 

40*99 

0-55 

24-28 

8-88 

•  •  •  • 

4. 

Sismondine 

26  08 

42-88 

409 

14-82 

7-80 

0-85 
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CMoritoid  (chloritspath)  ia  also  monoclinic,  and  related  in  form  to  meroxene,  as  well  as 
to  the  above  species  ;  composition  expreiMed  by  the  formula  HaFeaSiaOr  +  HsAlaO?. 

Ottrdite  ana  mcuoniU  are  regardea  as  very  near  to  chloritoid,  the  variation  in  chemical 
composition  being  believed  to  m  due  to  foreign  inclosures. 

Sismondine  is  similar  to  chloritoid,  and  the  formula  corresponding  to  the  analysis  be  low 
is  HiiFeTAlisSinOft^,  with,  howeveri  the  Fe  in  part  replaced  by  Mg.  For  sappnirine  the 
formula  MgaSisO*  4-  MgaAlsOn  is  given. 

Analyses :  1,  2,  8,  by  L.  Sipbcz— 1,  seybertite  from  Amity,  G.  =8-102  ;  2,  brandisite 
from  Monzoni,  G.  =  8-090  ;  8,  chloritoid  from  Pregratten,  G.  =  8-538  ;  4,  by  W.  Suida, 
sismondine  from  St.  Marcel,  G.  =  8-42. 

HO       F 

4-85  1-26  =  101-72. 
6-85  ....  =100-66. 
7-82  ....  =  101-87. 
6-56  alk.  tr.  =  lOOOa 

On  a  variety  of  xanthophyllite  called  valvewite,  see  p.  182:  on  a  variety  of  ottrelite 
called  VENASQUiTE,  see  p.  8y. 

GoBALTiTE,  Min.,  p.  71;  App.  IL,  p.  18.— Oryst.,  Tunaberg  and  Skatterud,  Chroth,  Min.T 
SammL,  Strossbur^,  p.  41 »  1878. 

Anal.,  Khetri  mmes,  Bajputana,  India,  F,  B.  MaUety  Beo.  GreoL  Surv.  India,  ziv.,  pt.  2, 
190,  1880. 

GaEBULBOIJLCTITB.^App.  I.,  p.  8;  II.,  p.  18. 

Ooloradoite,  F.  A,  GerUh,  Amer.  Phil.  Soo.,  xvii.,  116,  1877  (or  Z.  Kryst.,  ii.,  4). 

Massive ;  granular,  sometimes  imperfectly  columnar  (due  to  admixed  sylvanite  ?). 
H.  =8.  G.  =  8-627.  Lustre,  metallic.  Color  iron -black  inclining  to  gray.  Fracture 
imeven  to  subconchoidal.  Compcxsition  HgTe  =  tellurium  8902,  mercury  60 '98  =  100. 
Analyses ;  1,  2,  8,  4,  5,  Keystone  mine  ;  6,  7,  Smuggler  mine. 

Quartz  and  gold 

deducted.           Te  Hg  AlaOs,Fe,Oj  VaO«  MgO  CaO 

1.  [28-50]           48-81  56-33            tr.  tr.  tr.  tr.    =  10014. 

2.  r46-83l           42-95  5228           244  070  Oil  084  =    99*32. 


44-25    51-48  undet 

46-74    49-80  undet. 

50-05    4568  undet 


8.  [25-18] 

4  [8-46' 

5.  [20-72] 
Quartz  deducted. 

6.  [2-90]  36-24    65-80    An  8-46.  Ag  242,  Fe  1-35,  Cu,  Zntr.  =  9927. 

7.  [3-05]  34-49    48*74    Au  7-67,  Ag 718,  Cu 016,  Fe 092,  Zn  0-50  =  9966. 

The  impurities  present  in  1  to  5  are,  besides  gold  and  quartz,  native  tellurium  in  vary- 
ing quantities  ;  in  6  and  7  also  sylvanite.  In  the  tube  slightly  decrepitates,  fuses,  and  yields 
metallio  mercury  as  a  sublimate,  also  tellurium  trioxide  in  drops,  and  next  to  the  assay 
metallic  tellurium.     Soluble  in  nitric  acid. 

Occurs  very  sparingly  at  the  Keystone,  Mountain  Lion,  and  Smuggler  mines,  in  Colo- 
rado. [Belongs  m  the  same  group  with  cinnabar  (or  metacinnabarite)  HgS,  and  tiemaunite 
llgSe.] 

CoLTTMBiTB,  Min.,  p.  515;  App.  II.,  p.  13. — Oryst,  Riesengebirge,  Seharizer,  Verb.  G. 
Rcichs.,  1879,  243. 

Analyses,  Yancey  Co.,  N.  0. ;  Pike's  Peak,  0)L,  J,  L.  Smith,  Am.  J.  Sc.,  III.,  xiif,  859. 
1877.  Iservebirge,  Janovaky,  Ber.  Ak.  Wien,  Ixxx.,  84, 1879.  Middletown,  Ct.,  F.  J,  Eai-' 
lack,  Am.  «J.  Sc.,  xxl.,  412,  1881. 

The  following  analyses  are  quoted  here  as  being  of  especial  interest :  1,  Standish,  Me., 
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0.  D,  Allen  (ppy.  contrib.};  2,  Korlhfield,  Mass.,  TT.  J,  Comstoek,  Am.  J.  Sc,  ILL,  x^ 

lai,  1880 ;  8,  BianchTilie,  Conu.,  Comstock,  ib. 

Cbi,0»    Ta«Oft  SnOs,  WO.  MnO        FeO        GrO 

1.  Standish,      G.  =  6  65      68-»9       9-22       161         8-65       16-80         ...      =  li>  . 

2.  Northfield,    G.  =  6'84(J)  26-81      66-90         ...  6-88        10-05  ...      =     &iJ' 
8.  BranchviUe, G.  =  6-69      8016      62'29         ...        16-58         0-48        037     =    fc^ 

The  Standifih  crystals  are  small,  but  highly  modified,  and  of  brilliant  lustre  (see  Z.  Kr 
i.,  380).    The  Northfield  mineral  had  the  form  and  habit  of  ordinary  columbite,  thoLc* 
is  essentially  a  tantallte.    This  was  also  true  of  the  Bianchville  mineral  {Brts^  and  h 
Am.  J.  Sc.,  111.,  xvi.,  84,  1878),  which,  moreover,  was  in  thin  tabular  crysUds,  slier 
translucent ;  it  is  also  remarkable  as  containing  only  MnO,  and  also  in  the  fact  that 
ratio  of  Cb...O» :  Ta^Ot  =  1:1  nearly,  that  is,  the  formula  is  MnCb.^Oe  +  MnTa.Ot.    ^' 
also  TantcUite,  p.  118. 

Shepard*s  ekbmannolite  (Am.  J.  Sc,  II.,  L,  90,  1870;  III.,  zi.,  140,  Hermann^  J.  \ 
Ch ,  11.,  xiii.,  886, 1876,  or  Bull.  Soc.  Mosc.. xlix ,  179. 1875;  Ddafontaine.  Am.  J.  Sc..  I 
xiii.,  890,  1877,  and  Bibl.  Univ.  Gen.,  U.,  Ux.,  184, 1877)  is  a  mineral  from  Haddam,  1  oi: 
related  to  (or  identical  with)  columbite.    Hermann  (1.  c.)  finds  in  it  '*  hypotantalic  i 
7*03,  hypoilmenic  acid  14-92,  niobous  acid  66*15,  iron  protoxide,  12*56,  manganese  pp    . 
ide  9*84  =  100."    This  result  is,  to  say  the  least,  problematical,  as  no  one  but  the  an: 
himself  has  any  confidence  in  the  existence  of  the  chemical  compounds  named.     IX-1&: 
taine  (1.  c.)  found  a  large  proportion  of  CbsOs,  about  16  p.  c.  Ta^Os,  and  possibly  a  . 
TiO,.    He  states  further,  tnat  the  low  specific  gravity  supposed  to  be  a  specific  cliai» 
of  this  substance  is  explained  by  its  containing  less  TasO»  (Bndnerd's  columbite  contx 
87  p.  c. ),  and  by  the  admixture  of  some  forei^  material    [As  far  as  investigatioc  - 
gone,  hermannolite  is  not  distinct  from  columbite.] 

CoNNBLLiTE,  Miu.,  p.  627. — Optically  uniaxial,  positive,  Bertrand,  Bull.  Soc.  Min., :' 
88,  1881. 

CopiAPFTE,  Min,,  p.  C55  ;  App.  H.,  p.  18.— Optical  characters,  Bertrand,  BulL  Soc  M: 
iv.,  11  ;  Dea  Cloizeaux,  ib.,  41,  1881. 

Copper,  Min.,  p.  14  ;  App.  II.,  p.  13.-  Oryst,  c.  Kokseharof,  Min.  Hussl.,  vi.,  209,  l^Ti 
Altai,  V.  Jeremijef,  Verb.  Min.  Gtes.  St.  Pet.,  II.,  xii.,  281.  Mine  Friedrichssegen.  Xas»' 
Seligmann,  Verh.  Nat.  Ver.  Rhein.,  xxxiii.,  261, 1876.    Lake  Superior,  vom  Bath,  Z.  Krvr; 
ii.,  169,  1878;  Fletcher,  Phil.  Mag.,  V.,  ix.,  180, 1880. 

Pseudomorphs  after  aragonite,  from  Coro-Coro,  Bolivia,  described  fully,  Domeylo,  C 
App.  Min.  Chili,  p.  6,  1878. 

CoQUiMBiTE,  Min.,  p.  650;  App.  H.,  p.  13.— Copiapo,  Coquimbo,  Chili,  revision  of  angii- 
e  (vert )  =  1  '5645,  optical  examination,  Arzruni,  with  analyses  by  Bamberger,  conflrmii: 
Eose's  results,  Z.  Eryst.,  iii.,  616,  1879. 

CoEDiEEXTE.— See  lolite,  p.  68. 

CoBKiTE. — App.  II.,  p.  18;  see  also  Beitdantitey  p.  15. 

CJonNWALLrrE. — ^Min.,  p.  669;  App.  II.,  p.  18. 

Coronguite,  Baimondi,  Mindraux  du  P6rou,  1878,  pp.  88,  91. 

Amorphous,  earth v,  pulverulent,  sometimes  slightlv  lamellar.  H.  =r  2-5-8.  G.  =  5vl 
Color,  exterior,  grayish  yellow;  interior,  blackish,  with  lustre  slightly  resinous.  Intimatir 
mixed  with  small  quantities  of  sulphur,  antimonv,  silver,  and  lead.  An  analysis,  nticT  '^ 
deduction  of  impurities,  gave:  SbaO*  58 •H7,  PbO  21-48,  Ag,0  7  82,  PeO  052,  H,0  IKI 
=  100;  accordingly,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of  Mogr.ll^-c 
Huancavelica,  and  Empalme,  in  the  district  of  Corongo,  province  Pallasca,  and  at  IW 
cancha,  province  of  Pomabamba,  Peru.    [Of  doubtful  homogeneity.] 
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CoRUNDOPHiLiTE,  Mill.,  p.  504;  App.  11. ,  p.  18. — A  mineral,  apparently  identical  with 
corundophilite,  is  called  ambsite,  by  Shopard.  Occurs  with  diaspore  at  Chester,  Mass. 
Examined  by  Pisani  (C.  R.,  butxiii.,  '16($,  1876).  In  hexagonal  plates,  foliated,  resembling 
the  green  talc  from  the  Tyrol.  Uniaxial  figure  (positive),  seen  tnrough  cleavage  fragment 
H.  =  3"5-3.    G.  =  2'71.    Color  apple  green.    Lustre  pearly  on  cleavage  face.    Analysis : 

SiOa  AlaO,  Pe  MgO  H3O 

21*40  82-80  15  80  19*90  10*90    =    100*80. 

Q.  Ratio  for  Si :  [AIJ  :  R  :  H  =  9  :  12  :  10  :  8.    B.  B.  nearly  infusible. 

CoEUNDUM,  Min.,  p.  187;  App.  II.,  p.  18.— Oryst.,  Ceylon,  v.  Kohscharoft  Min.  Russia 
vi.,  228,  1874.  Taschkent,  etc.,  v.  Jeremejefy  Verh.  Min.  Ges.  St.  Pet,  II.,  xiii.,  426,  440  •, 
xiv.,  227  (Z.  Kryst.,  ii.,  504,  605;  iii.,  488;  iv.,  642). 

Specific  gravitv  determinations.  Church,  Geol.  Mag.,  II.,  ii.,  821,  1875. 

Made  artificially  (rubies,  sapphires),  Frimy  and  Feil,  C.  R.,  Ixxzv.,  1(^9, 1877;  Meunier, 
ib.,  xc,  701,  1880. 

Occurrence  of  emery  in  Westchester  Co.,  N.  Y.,  KimhaU^  Am.  Chem.,  iv.,  9,  821,  1874; 
J.  D.  Dana,  Am.  J.  So.,  III.,  xx.,  200,  1880. 

Mallard  (Am,  Min.,  VII.,  x.,  150,  1876),  describes  crystals,  in  which  a  basal  section  con- 
sisted of  six  sectors;  he  assumes  that  the  apparently  rhombohedral  crystals  are  really  com- 
posed of  three  orthorhombic  individuals.  J^er/rana  (Bull.  Soc.  Min.,  i.,  95,  1878),  describes 
crystals  from  Slam  iruby)  which  are  distinctly  biaxial,  with  a  widely  varying  axial  angle 
from  nearly  0"*  up  to  58°.  Tschermdk  (Min.  Fetr.  Mitth.,  ii.,  362, 1878^,  mentions  crvstals 
from  Ceylon  having  a  monoclinic  symmetry  in  the  distribution  of  tne  planes,  and  also 
optically  biaxiaL  He  concludes  that  many  crystals  are  built  up  of  monoclinic  particles, 
occasionally  so  grouped  as  to  give  uniaxial  effects  in  polarized  light. 

CosiUTB,  Min.,  p.  797;  App.  II.,  p.  18. — A  mineral,  apparently  identical  with  cosalite, 
is  called  bjelkite  oy  Sjdgren  (Geol.  For.  Forh.,  iv.,  106,  1878;  ett  nytt  vismuthsvafladt 
svafelblv,  Lundstrdm,  ib.,  ii.,  178,  1874).  Its  characters  are  as  follows:  Massive,  fibrous, 
radiated.  H.  =  2*5-8.  G.  =  6*39-6*75.  Lustre  metallic.  Color  steel  gray.  Streak 
grayish  black.  Composition  PbiBiaSk  =  2PbS  +  Bi^Ss.  Analyses:  1,  Lundstr5m  (1.  c); 
2,  3,  Sj5gren  (1.  c). 

Fe 

5*18  =  100,  LundstrOm. 
0*67,  insoL  2*19  =  10049,  SjCgren. 
1*32  =  98-85,  SjSgren. 

The  material  used  in  (1)  was  probably  more  or  less  impure  through  the  presence  of  a 
little  pyrrhotite.  B.  B.  fuses  easily,  giving  reactions  for  lead,  bismuth,  and  sulphur; 
slowly  attacked  by  HCl,  dissolved  in  fuming  nitric  acid,  with  the  separation  of  lead  sul- 
phate.   From  the  Bjelke  mine,  in  Nordmark,  Wermland,  Sweden. 

Oossyrite,  K  Foeratner,  Z.  Kryst.,  v..  348,  1881. 

Triclinic,  with  a  =  90**  6',  /!^  =  102"  12',  and  y  =  89'  54',  /  A  i'  =  114"  5'.  Form  near  that 
of  amphibole,  but  differing  in  the  prismatic  zone.  Cleavage  /and  T  distinct.  Twins  with 
the  brachypinacoid  as  twinning  plane.  Crystals  minute,  1*6  mm.  long,  and  0  ■5-0*6  mm. 
broad.    G.  =  3'74-8*75.     Color  black.     Analysis: 

SiO,      Fe,0,     AUG,      FeO        MnO      CuO       M^       CaO      Na,0     K5O 
43-55        7-97        4-96        82*87        1*98        0*39        0'86        2-01        5  2;)       0'83  =  100*21. 

Approaches  in  composition  some  f ermginouB  amphiboles.  B.  B.  fuses  easily  to  a  brownish 
black  glass.  Partially  decomposed  by  acids.  Found  imbedded  in  the  liparite  lavas  of  the 
Island  Pantellaria,  whose  ancient  name  was  Cossyra.  The  crystals  examined  were  weathered 
out  of  the  ground  mass. 

Ootterite. — See  Quartz,  p.  101. 


S 

Bi 

Pb 

1. 

17  83 

89-40 

87*64 

2. 

1598 

41*55 

40-10 

3. 

16-48 

41-86 

89-19 
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Ck>'n7KNiTE,  Min.,  p.  117;  App.  11.,  p.  13. — ^In  semi-Grystalline  masses  of  a  wliitali  coIol 
with  a  tin^  of  yellow  or  green,  with  other  lead  minerals,  Montagne  de  Challacallo,  £» 
mandi.  Mm.  P6rou,  p.  172,  1878. 

GoYELLiTE,  Min.,  p.  83.— Anal.,  New  Annan,  Noya  Scotia,  X^tiis,  Trans.  N.  S.  Inst,  it. 
424,  1878. 

CBOCiDOLrrE,  Min.,  p.  248;  App.  IT.,  p.  18.— An  analysis  by  1>0lter  (Z.  KrvsL,  It.,  H'. 
1879),  afforded:  SiO,  6211,  AlaO,  101,  FeaO,  2062,  PeO  16*75,  MgjO  177,  Ka,0  [6  K. 
H3O  1*58  =  KX);  locality  South  A^ca.  This  oonflrms  the  ordinary  oelief  as  to  its  cki» 
relation  to  arfredsonite  (q.  v.,  p.  9). 

See  also  AhriacJianitef  p.  1. 

Cboooitb,  Min.,  p.  628.—- Oryst.,  v.  KoktcJiarof,  Min.  RnssL,  viL,  97, 1877. 
Occmrence  in  Arizona,  SiUiman,  Am.  J.  Sc.,  III.,  zxi.,  2(XS,  1931. 

Cbonstedtite,  Min.,  p.  503;  App.  II.,  p.  18.— Chysii,  Przibram,  etc.,  v.  Zephartmfi 
Ber.  Ak.  Wien,  Ixzi.,  276,  1875.    In  parallel  position  with  pyrite  crystals,  id.,  Liotoi^  18:*' 

Anal.,  Przibram,  Janovaky,  J.  pr.  Ghem.,  II.,  zi.,  878,  1875.  Cornwall,  J^^eid,  PhL 
Mag.,  v.,  v.,  52,  1878. 

Cbtocontte,  App.  II.,  p.  18. — Original  material  examined  by  v.  Lamvix  proved  toecen 
sist  principally  of  quartz  and  mica,  with  also  feldspar,  hornblende,  magnetite,  ^pamct,  isd 
probably  epidote  and  cyanite;  metallic  iron  was  not  identified.  The  composition  is  Der 
that  of  a  gneiss,  and  «.  Jjosayix  concludes  that  the  supposed  cosmical  dust  of  IfardenskU^l 
is  in  fact  terrestrial,  and  probably  came  from  the  gneiss  region  of  the  coast  of  OieenkK. 
Min.  Petr.  Mitth.,  iii.,  521,  1881. 

Ortolitb,  Min.,  p.  126;  App.  11.,  p.  14. — Greenland,  monoclinic  instead  of  tridiak. 
according  to  Krennevy  J.  Min.,  1877,  504. 
Artificial  alteration  products,  JNdUner,  ZS.  G.  Ges.,  xxxiii.,  189,  1881. 

Oryptohalite.  A  fluo-silicate  of  ammonium  (KH4F,  SiF«),  whose  probable  existent 
with  sal  ammoniac  in  a  Yesuvian  f umarole  is  suggested  by  Sccusehi,  Att.  Accad.  NapG^ 
vi;  Contr.  Min,,  ii.,  87,  1874. 

Cbtptolite,  Min.,  p.  529.— In  apatite  from  Arendal,  Fischer,  Z.  Eryst,  It.,  87^  1880. 
See  also  Rhcibdophane^ 


GRTPTOMORpmTE,  Min.,  p.  599;  App.  II.,  p.  14.— Relation  to  priceite,  Sou:,  Min.  Ma^ 
L,  257,  1877. 

Ceystallites. — ^App.  II.,  p.  14. 
CuBANrFE. — ^Min.,  p.  65;  App.  II.,  p.  14. 

OULSAGEEITB.— App.  II.,  p.  14  (30) 

CuPErTE.— Min.,  p.  183;  App.  II.,  p.  14. 

CUPBOAPATITE.— App.  II.,  p.  14. 

Onprocalcite.  Raimondi,  Domeyko,  5th  Append.,  Min.  Chili,  1876;  Min.  Pfoon.  p. 
135, 1878.  In  small  masses  and  in  bands  intimately  mixed  with  a  ferruginous  calcitp 
H.  =3.  G.  =  3  90.  Color  bright  vermilion  red.  Analysis  gave:  Cu,0  50'45,  CaO  20I«. 
COq  24-00,  H,0  3-20,  Pe.O,  0-60.  Al.O,  0-20,  MgO  0-97,  SiO,  0*30  =  9  -88.  PormiJi 
deduced  (CuaO),jCOa  +-  2CaC03  +  H2O.  Soluble  In  hydrochloric  acid  with  eifervewvnv*; 
the  solution,  formed  out  of  contact  with  the  air,  has  a  strong  deoxidizing  power,  precipi- 
tating gold  from  solutions  of  gold  salts.    From  the  mines  of  Canza,  near  Qie  city  of  M 
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Peru.  I  Acconling  to  the  results  of  Damoor  this  is  only  an  intimate  mixtoze  of  caldom 
carbonate  and  copper  oxide  (CuaO),  BulL  Soo.  Min.,  L,  180,  1878.] 

CUPROMAGNESTTE. — App.  11.,  p.  14. 

Ctjpboscheeutr. — ^Min.,  p.  608;  App.  II.,  p.  14. 

CUP»0TU:JGST1TE.--App.  II.,  p.  14 
CUPBOTANADITE.— App.  II.,  p.  16. 

Ciupidine.  Scacchi,  Rend.  Accad.  Napoli,  Oct.,  1876;  Z.  Kryst.,  i.,  %8, 1877.  Ortho- 
rhombic.  In  spear-shaped  crystals,  formed  of  two  pyramids,  1  and  2-1,  with  also  1-1  and  v-i. 

1  A  1  =  113'  8'  and  77'*  50'  terminal,  and  146**  80'  basal.  1-1  a  l-«  =  40**  88'.  bill  &- 
1-9376  : 1  :  0-7173.  Cleavage  in  one  direction  (basal).  H.  =  5-6.  G.  =  2-858-2-860.  Color 
pale  rose  red.  Contains  SiO^,  CaO,  F,  and  COa,  the  last  probably  from  incipient  altera- 
tion ;  composition  stated  to  be  perhaps  Ca^SiO^,  with  about  one-third  of  the  lime  replaced 
by  CaFj,  bnt  analysis  not  given.  B,  B.  fusible  with  difficulty.  Readily  soluble  in  dilute 
acids.  From  Vesuvius.  Named  in  aUusion  to  the  spear-shaped  crystals.  [A  more 
complete  chemical  examination  is  to  be  desired.] 

vom  Rath  has  described  crystals  of  a  mineral  which  resembled  cuspidine,  but  which 
could  not  be  positively  identined  with  it  (Ber.  nied.  Ges.  Bonn,  Feb.  7,  1881).  He  has 
since  shown  that  this  mineral  is  not  cuspidine.  He  has  also  made  a  more  exact  determina- 
tion of  the  form  of  the  original  cuspidine.  It  is  monoclinic  with  c  (vert)  ib  :  d  =  1'9628 : 
1  :  0-7247,  and  fi  =  90°  55'  41 ".  The  crystals  are  twins,  which  Scacchi  suggested  might  be 
the  case.    Ber.  nied.  Ges.  Bonn,  Nov.  7, 1881. 

Cyanite,  Min.,  p.  375;  App.  H.,  p.  14.— The  hitherto  imperfectly  known  crystalline 
form  of  cvanito  has  been  fiuly  described  by  Batter  (ZS.  G.  Ges.,  xxx.,  288,  1878;  xxxi., 
244,  1879;'xxs;i..  T17,  1880);  and  vom  Bath  (Z.  Kryst.,  iii.,  187,  1878;  v.,  17,  1880).  See 
also  Mallard  (Bull.  Soc.  Min.,  ii.,  9,  1879). 

Made  artificially,  Fr^my  and  FeU,  C.  R.,  Ixxxv.,  1032,  1877. 

Pscudomorph  from  Pregratten,  Tyrol,  Bdhm,  Min.  Petr.  Mitth.,  ii.,  522, 1879. 

AnaL,  North  Thompson  R.,  British  Columbia,  Hoffmann,  Otwl,  Canada,  1880. 

Cymatolite. — See  J^dumene,  p.  112. 

Cypruaite.  P.  F.  Beinsch,  Proc.  Roy.  Soc.,  xxxiii,  119, 1881.  A  supposed  new  iron 
salphate,  of  very  doubtful  character.  Occurs  in  large  quantities,  but  in  an  impure  condition, 
incrustino:  the  surface  of  a  hill  in  the  western  part  of  the  island  of  Cyprus.  Soft,  chalk- 
like.  Color  yellowish  ;  in  powder  intense  sulphur  yellow.  H.  =  2.  G.  =  1*7.  Slightly 
soluble  in  water,  soluble  in  boiling  HCl,  leaving  a  siliceous  residue.  An  approximate 
analysis  gave :  SOs  21  5,  FcoOs  (AlaOa  tr.)  51  '5,  tnsol.  siliceous  substance  25,  H3O  (hygro- 
sc>opie^  2  =  100.  Contains  a  large  percentage  of  well  preserved  siliceous  shells  of  microscopic 
Raaiolaria. 

Cyrtoltte,  Min.,  p.  275. — A  mineral  regarded  as  related  to  cyrtolite  by  NbrdenskiBld 
(G^l.  F5r.  F6rh.,  lii.,  229,  1876),  has  the  following  characters:  In  tetragonal  crystals 
(1  and  i-t),  resembling  dodecahedrons.  Color  yellow  to  yellowish  brown.  Translucent. 
H.  =  5-5-6.  G.  =  3-29.  Analysis:  SiO,  27*66,  ZrO,  (with  a  Httle  AUO.)  41-78,  EraO,, 
YaOa  8-49,  Ce.O,  3-98,  CaO  5-06,  MgO  1-10,  H,0  12-07,  FeO  tr.  =  100-14.  Occurs  with 
fergusonite,  arrhenite,  xenotime,  at  Ytterby,  Sweden. 

Damouiute. — See  Mica  Group,  p.  77. 

Danaite.— See  Areenopyrite,  p.  10;  and  App.  II.,  p.  15» 
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Danalitb,  Min.,  p.  266.— A  mineral  occurring  in  isometric  octahedrons  with  magn^t^:-! 
and  quartz,  at  the  iron  mine,  Bartlett,  N.  H.,  is  referred  to  danalite  by  Wad^tforth  (Pp:» 
Bost.  Soc.  Nat.  Hist.,  xx.,  284,  1879).    All  the  characters  so  far  as  observed  a|m?e-d  i^id 
that  species,  and  the  result  of  the  blowpipe  examination  seems  to  set  the  matter  abo^^ 
doubt. 


Danburitk,  Mm.,  p.  209.— From  Russell,  N.  Y.,  described  by  Q.  J.  Brush  and  E.  S. 
Dana  (Am.  J.  Sc.,  111.,  xx.,  HI,  1880;  or  Z.  Kryst.,  v.,  188).  The  crystals  belong  U*  tbj 
orthorhombic  system  (not  triclinic),  and  are  closely  homoeomorphous  with  topaz ;  y  a  /  = 
123"  53',  4-t  A  4-*  =  54"  58',  1^  a  l-«  =  »7"  7'.  Some  of  the  common  and  nmpler  fomi 
are  shown  in  the  adjoining  figures.    Hero  i  =  i-2,  n  =  v-t  tf  =  l-i,w  =  4-«,r  =  »-S.    Tht 


p 
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optic  axes  lie  in  the  basal  plane,  the  bisectrix  normal  to  the  brachypinacoid  is  nenth 
and  is  acute  for  red  (2Va  =  87"  37'),  but  obtuse  for  blue  (2Vo  -  90^  56);  fi=  l-esi  (Li 
H.  =  7-7-25.  G.  =  2'986-5'021.  Color  pale  wine  yellow,  honey  yellow  to  yellowish  brown 
Transparent.  Lustre  brilliant,  vitreous  to  greasy  (massive).  'Fracture  uneven  to  sdt^ 
conchoidaL    An  analysis  by  Comstock  gave: 


SiO, 
(I)    48-28 


BaO, 
26*93 


CaO 
23-24 


A1,0,  (Fe,0,  tr.)    ign. 
0-47  0-63  =  99-50. 


.  =  SiO: 


Formula,  same  as  that  for  the  original  mineral  from  Danbury,  yiz. :  CaB'^Si:0 
48-78,  BaO,  28-46,  CaO  22-76  =  100.    Occurs  in  small  brilliant  crystals  imbedded  in  calciU 
also  in  larger  crystals  in  cavities  from  which  the  calcite  has  heen  weathered  out,  aod 
massive.    Associated  minerals.  quart.z,  calcite,  mica,  pyroxene,  titanite. 

The  optical  properties  of  the  danburite  fro;n  Danbury,  Conn.,  have  been  examined  bj 
Des  Cloizeaux  {Bull.  Soc.  Min.,  iii.,  195). 

Datoute,  Min.,  p.  380;  App.  XL,  p.  15. — Oryst.,  Fossa  della  Castellina,  near  Porretta, 
Italy,  Bambicciy  Mem.  Ace.  Bologna,  III.,  viii.,  311, 1877  (Z.  Kryst.,  ii.,  505).  Groth^  Mia- 
Saraml.  Strassburg,  p.  186,1878.  Kuchelbad,  near  Prague,  Bohemia,  Vrba,  Z.  Kryst..  ir.. 
858,  188  >;  Theiss,  Tyrol,  ib.,  v.,  425,  1881.  Niederkirchen,  Nahethal,  Lehmanny  Z. 
Kryst.,  v.,  529,  1881.     Andreasberg,  «.  KokacTiarof,  Min.  RussL,  viii.,  139,  1881. 

Thermal  and  optical  properties,  Bodewig,  Fogg.  Ann.',  clviii.,  280, 1876.  Pyio-electricil 
properties,  Ilankel,  Wied.  Ann.,  vi.,  57,  1879. 

AnaL,  Casarza,  Liguria,  Isaely  Boll.  Com.  Geol.,  1870,  580.  Kuchelbad,  near  Pragw. 
Bohemia,  Preia,  Z.  Kryst.,  iv.,  360,  1880.  The  datolite  described  by  Smith  (App.  11..  p. 
16),  as  occurring  \yith  garnet  and  vesuvianite,  was  from  San  Carlos,  Inyo  Co.,  Cal.  (Hanks), 
not  from  Santa  Clara. 

Daubesite. — App.  II.,  p.  16. 

DanbE^eUte.    J,  L.  Smith,  Am.  J.  So.,  IH.,  xii.,  109,  1876  ;  xvi.,  270.  1878. 

Massive  ;  somewhat  scaly,  structure  crystalline.  CleavMe  in  one  direction.  G.  =  S'Ol. 
Lustre  metallic,  brilliant.  Color  black.  Streak  black.  Brittle.  Fracture  uneven.  if(A 
magnetic.  Composition  (analogous  to  spinel  group)  FeS  -f  CrgSt  =  FeS  80*45,  CTsSi  69-55 
=  100.    Analysis : 


(3) 


s 

Cr 

Fe 

42-69 

36-91 

20-10    =      98-70, 

43-26 

36-38 

20-86    =    100. 

or, 


B.  B.  infusible,  loses  lustre  and  (B.  F.)  becomes  magnetic.    With  borax  reacta  for  chio- 
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mium.  Not  attacked  bj  cold  nor  bjr  hot  hydrochloric  acid,  bat  completely  dissolved  in 
nitric  acid,  without  the  liberation  ot  free  sulphur. 

Occurs  associated  with  tioilite,  on  the  borders  of  troilile  nodules,  or  as  minute  veins 
running  acro^  tnem,  in  the  meteoric  irons,  from  Cohahuila,  Mexico.  Also  identified  in 
the  iron  of  Toluca,  Mexico,  of  Serier,  Tenn.,  and  of  Cranboume,  Australia.  Named  after 
M.  Daubr6e,  of  Paris. 

The  name  schreibersite  was  given  by  Shepard  to  a  supposed  chromium  sesqmsulphide, 
occurring  in  the  Bishopville  meteorite  (Am.  J.  Sc.,  II.,  ii.,  888, 1846):  tlie  name  was  aftei^ 
ward  changed  by  Haioinger  to  shepardite. 

IHubreite.    /.  Dameyko,  C.  R.,  Ixxxii..  923,  1876  ;  Min.  Chili,  p.  297,  1879. 

Amorphous  ;  structure  compact,  earthy,  in  part  fibrous.  H.  =  2-2*5.  G.  =  6*4r-6'5. 
Color  yellowish  to  ^nyish  white.    Opaque. 

Composition— 4  (Bi,0,)  +  BiaCl.  =  B19O,  7616,  BiaCl«  23*84  =  100.  Analysis,  Domeyko 
(1.  c):  Bi,0,  89-60.  CI  7-50,  H,0  8*84  ( ?),  Fe.O,  0*72,  or  Bi,0, 72*60,  BiaCU  22*52,  H,0  8*84. 
FcaOi  0*72  =  99-08.  In  the  closed  tube  gives  off  acid  water,  and  becomes  gravish  in  color; 
but  on  continued  heating  below  fusion  turns  yellow  again.  B.  B.  colors  the  name  slightly 
blue  ;  in  very  thin  splinters  fuses  on  the  end  instantly,  the  fused  part  becoming  black  and 
compact.  Soluble  in  hydrochloric  acid  in  the  cold  without  residue,  the  solution  having  a 
more  or  less  yellow  color. 

Occurs  at  the  Constancia  mine,  Gerro  de  Tazna,  Bolivia.  Named  after  M.  Daubr6e,  of 
Paris.  Daubreite  is  related  to  the  artificial  compounds  2(BiaOi)  +  BiaCl  and  6  (BisOs) 
+  BiaCl.. 

Davreuzite.    2>e  KonineJc,  Bull.  Ac.  Boy.  Belg.,  II.,  xlri.,  240,  1878. 

Orthorhombio  (on  optical  grrounds).  Biesembles  asbestos.  In  aggregates  of  slender 
trans{)arent  acicular  ciystals,  light  extinction  parallel  and  perpendicular  to  longitudinal 
direction.  Cleavage  transverse  to  needles(?).  Color  white,  with  a  tinge  of  flesh  red. 
Analysis  of  material  free  from  impurity,  except  quartz  : 

SiO,  AUOt  MnO         MgO  H,0 

(})       55-94  38*59  5*25  1*10  419  Fe^O,  or  FeO  tr.  =  100  07. 

The  amount  of  quartz  was  'determined  as  from  18  to  18  p.  c. ;  in  the  above  analysis  16*68 

E.  c. ;  and  the  remainder  corresponds  approximately  to  the  formula  H4  (Mn,  Mg)  [Alals 
i.0,4,  which  requires:  SiO,  4689,  Al,6,  40*19,  MnO  6*93,  MgO  1-80,  H,0  4*69  =  100. 
B.  B.  infusible  ;  with  soda  a  man^nese  reaction  ;  with  cobalt  solution  a  blue  color. 
Slightly  attacked  by  acids.  Occurs  m  quartz  veins  in  the  Ardennes  schists,  at  Ottr6,  Bel- 
gium.   Named  after  M.  Ch.  Davreux. 

Davyne,  Min.,  p.  828. — Relation  to  cancrlnite  and  microsommite,  Ecmff,  Z.  Kryst.,  ii., 
478,  1878. 

Dawsonite,  App.  n.,  p.  16. — Optical  examination,  Dea  CMzeaux,  Bull.  Soc.  Min.,  L,  8, 
1878. 

Occurs  in  the  province  of  Siena,  Plan  Castagnaio,  Tuscany,  according  to  Chaper  (Bull.  Soc. 
Min.,  iv.,  155, 1881).  Found  in  thin  plates,  radiated,  and  formed  of  fine  fibres  in  a  quartz- 
ose  rock,  impregnated  with  dolomite,  in  part  argillaceous  ;  associated  with  calcite,  dolo- 
mite, pyrite,  fluorite,  and  cinnabar.  An  analysis  by  Friedel  (ib.,  iv.,  28)  afforded:  (|)  C0« 
29-09,  Al.O,  85*89,  Na.O  19-13,  H,0  12-00,  MgO  1-89,  CaO  0-42  ;  formula  NajAlJCOn, 
2HaO  or  8Na,C0,  +  AUCO,  +  2  [Ala]  H«0«,  which  requires :  COa  80*4,  A1,0,  85*6,  Na^O 
21-5,  H,0  12*5  =  100. 

Recently  found  at  the  Montreal  reservoir,  Canada,  Harrington  (Can.  Nat.,  x.,  1881). 
Analysis,  after  deducting  impurities,  principally  calcite :  COs  27*78,  AiaOs  86*12,  Na^O 
22-86,  HaO  18*24  =  100. 

Dechenite. — Min.,  p.  609  ;  App,  II.,  p.  16. 

DSLArOBSITB.— App.  II.,  p.  16. 


36  ▲ppKHDiz  m. 

Delessite,  jVIin.,  p.  497  ;  App.  IL,  p.  16. — ^Analyses  of  several  related  miheimls,  Soo^ 
knd,  Reddle,  Trans.  Soc.  Edinb.,  xziiL,  81,  1»79. 

A  blackish  green  chloritic  mineral,  filling  cayitdes  in  eruptiye  rocks  in  the  Thtirinfcr 
Wald,  gave  Pufahl  (G.  =  2-886;: 

SiO,    TiO,  AlaO,  Fe,0,  FeO  MnO  MgO  CaO  K.O  Na,0  P,05  SO,  CO,  H-0 

28-79  0-18    16-74  4-b8  lb-30  0 81  16-62  0*98  028  0 24  008  0 26  0-85  12'25  =  100-il. 

For  this  the  formula  is  calculated  E?  [RsjaSisO,,  +  7  aq.  Weiss  propoees  the  name  sub- 
DELESSITE  for  Varieties  of  delessite  which  show  but  little  Fe^O,,  and  much  FeO.  ZS.  6. 
Ges.,  xxxi,  801,  1879. 

See  also  Diabantite,  p.  87;  EuUite,  p.  60,  etc. 

Delvauxtte,  Min.,  p.  588. — Ansstrich,  Bohemia,  occnrrenoe  and  composition,  Vala  and 
HdmhaekeTy  J.  Min.,  1875,  817.  Vis6,  Belgium,  Jorissen  finds  0*80  Ass  d  and  OlO 
YaOs,  and  deduces  the  formula  rFea]6p40iA,  15H,0,  or  if  the  water  lost  bv  desiccation  st 
ordinary  temperatures  is  included,  the  same  with  llaq  additionaL  Mem.  »)c.  Geol.  Belg.. 
vi,  88,  1879. 

Debnbachite,  App.  n.,  p.  16. — See  BeudantiUi  p.  15. 

Descloizite.  Min.,  p.  609;  App.  II.,  p.  16. — Oryst.  descriotion,  probably  monoclinic, 
Venus  mine,  Department  de  Minas,  and  other  localities  in  the  Sierra  ae  Cordoba,  ArgentiDe 
Republic,  Weheky,  Z.  Kryst.,  v.,  542,  1881  (Ber.  Ak.  Berlin,  1880,  672). 

Analyses,  Cordoba:  1,  dark  brown  crystals,  Bammelsberg;  2,  During : 

V,06  AsaOft  PbO    ZnO     FeO  MnO  CuO  H,0  CI 
1.  G.  =  6-080  (5)  22-74    ....  66-48  1660    ....    116  ....  2-34  024  =  99-66. 
3.  (3)  21-41    0-27  56-20  1708    0*97   0-58  0-28  2*85  026  insol.  0*47  =  99-88, 

In  light  brown  crystals  (G.  =  5'915)  Bammelsberg  obtained  PbO  54-a5,  ZnO  20*9a  These 
analyses  lead  to  the  formula  R4V80»,  H,0  or  RaVsOa  +  RHaO,  (Ber.  Ak.  Berlin,  1880, 
65'<i;  and  ZS.  G.  Ges.,  xxxii.,  709,  1880).  This  formula  is  analogous  to  that  of  libethenite. 
the  form  of  which,  as  shown  by  Des  Cloizeaux,  is  also  near  that  of  descloizite.  On  the 
other  hand,  Rammelsberg  shows  that  the  analysis  of  Damour  (Min.,  p.  609)  after  the  de- 
duction of  the  soluble  portion  reduces  to  V,0»  24-80.  PbO  60-40,  ZnO  225,  FeO  1-48,  MnO 
5-87,  OuO  0-99,  H,0  248,  CI  0-85  =  98-57,  and  this  corresponds  to  R,V«0,,  H,0,  with 
R  =  (Mn,  Zn,  Fe,  Cu) :  Pb  =  1 : 2.  Rammelsberg  throws  some  doubt  over  the  ooirectnea 
of  Damour*s  analysis. 

Probable  occurrence  of  descloizite  in  Arizona,  SiUiman,  Am.  J.  Sc.,  III.,  xxiL,  ^1, 
1881. 

A  vanadate,  related  to  descloizite,  has  been  called  BTtACKEBuscmrB  by  DSring  (Ram- 
melsberg, ZS.  G.  Ges.,  xxxii.,  711,  1880).    The  description  is  as  follows : 

Occurs  in  small  striated  prismatic  crystals.  Color  black.  An  analysis  gave  DSrin^. 
after  the  deduction  of  4'36  p.  c.  insoluble  :  V^O*  25*82,  PaO«  018,  PbO  61-00,  FeO  4^-i, 
MnO  4-77,  ZnO  1  29,  CuO  0-4*3,  HsO  2  03  =  99*66.  Rammelsberg  deduces  the  formula 
Ra  V,Oe  +  H,0,  with  Fe  :  Mn  :  Pb  =  1  : 1  :  4,  this  gives :  V9O.  25-45,  PbO  62-09,  FeO  6-01. 
MnO  4-95,  H2O  2*50  =  100.  Occurs  with  descloizite  and  vanadinite,  at  several  localities 
in  the  State  of  Cordoba,  Argentine  Republic.  Named  for  Dr.  l).  Luis  Brackebuseh,  ci 
Buenos  Ayres.  fit  is  of  interest,  that  the  analysis  of  D6ring  of  this  mineral,  and  that  of 
Damour  (as  recalculated  by  Rammelsberg^  on  the  supposed  original  descloizite,  give  verv 
nearly  identical  results  ;  the  relation  of  the  two  minerals  is  still  uncertain.] 

Destinezite.  Fortr  and  Jorissen,  BulL  Soc.  Geol.  Belg.,  viL,  117,  1881.  Announced  as 
an  iron  phosphate,  near  delvauxite,  containing,  according  to  Jorissen,  PvOs,  ASiO»,  ViO», 
FCiOa,  AlaOa,  CaO,  MgO  (tr.),  CuO  ftr.\  Dissolves  in  hydrochloric  acid  leaving  a  slight 
residue  of  impurities.  Occurs  in  yellowish  white  nodular  masses  of  an  earthy  aspect  on 
the  surface,  but  dull  on  the  fracture.  From  the  ampelite  at  Aigenteau,  Belgium.  Xfamed 
after  ^I.  Destinez.    A  complete  description  is  promised. 

D£WALQUITB.'App.  II.,P«  16  (4). 
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I>iabantite.  O,  W.  Edwea,  Am.  J.  Sc.,  III.,  ix.»  454^  1875.  DiASAKTAdHBOimTN,  Ldebe^ 
Jahrb.  Min.,  1870  (Appendix  I.,  p.  4>. 

Massive,  with  a  foliated  radiated  structure.  H.  =  1.  Gr.  =  2*79.  Color  dark  green. 
Strongly  dichroic.  Analyses  by  Hawes  (L  c),  on  separate  samples,  each  proved  by  the 
microscope  to  be  homogeneous  : 

SiOa       A1,0,     PeaO,      FeO       MnO      MgO      CaO     NaaO     HaO 

1.  (|)       83-24       11 07       2-26       261 1       0-41       1(5-51       I'll       0-25       991  =  99-87, 

2.  (I)       88-68       10-84       2*80       24*88       0*88       16*52      0*78      0*88     10*02  =  99*69. 

These'  analyses  give  a  quantivalent  ratio  of  B : JTRal :  Si :  H  =  4  :  2  :  6 :  8,  or  that  of  a 
unisilicate.  This  corresponds  to  the  formula  RiafKtijsSiflOie  +  9aq,  which  is  near  to  that 
of  pyrosclerite.  Occurs  filling  amygdaloidai  cavities  in  the  trap  of  the  Farmington  PlillSa 
Conn. 

The  above  mineral  is  similar  to  the  diabantachronnyn  of  Liebe,  in  mode  of  occurrence 
and  in  composition  ;  Hawes  suggests  the  name  diabantite  as  a  substitute  for  the  earlier 
name.  It  is  also  verv  near  to  Wiik's  enralite  (App.  I. .  p.  6).  These  and  several  other 
similar  minerals,  epichlorite,  hullite,  etc.,  may  fairly  be  classed  with  delessite,  Min., 
p.  497. 

DiAOOGHirB,  Min.,  p.  588.— AziaL,  Peychagnard,  IsSre,  Camoi^  BuU.  Soc.  Mia.,  iii.,  89, 
1880  ;  V^rin,  Belgium,  BuU.  Soe.  GeoL  Be^.,  vii.,  114, 1881. 

DiALLAGE. — See  Ih/rozene,  p.  100. 

DiALOGiTE. — See  Hhodoehronte,  p.  108. 

Diamond,  Min.,  p.  21;  App.  II.,  p.  16.— Orjrst,  Boae-Sadebeck,  Abh.  Akad.  Berlin, 
1876,  85  (Z.  Kryst..  ii.,  93,  1877),  and  ZS.  G.  Ges.,  m.,  605,  1878.  Eirachwald,  Z. 
Kryst,  i.,  212.  1877.  Qroth,  Min.-Samml.  Strassburg,  p.  4,  1878.  Baumhauer,  Wied. 
Ann.,  L,  462,  1877.     Martin,  ZS.  G.  Ges.,  xxx.,  521,  1878. 

Striations  on  black  diamond  (carbonado),  due  to  friction,  Daubrie,  C.  R.,  Ixxxiv.,  1277, 
1877. 

Anomalous  optical  characters  explained,  JannettaB,  Bull.  Soc.  Min.,  il.,  124,  1879. 

Occurrence  in  South  Africa,  K  J,  Dunn,  Q.  J.  Geol.  Soc.,  xxxiii.,  879,  1877;  xxxviL, 
609,  1881;  Chapet,  BulL  Soc.  Min.,  ii.,  195,  1879;  Friedel,  ib.,  ii.,  197;  Fouqui  and  lAwj, 
ii.,  216 ;  iii.,  1&  ;  J.  A.  Roorda  Smit,  Arch.  N6erland,  xv.,  61,  1880 ;  A.  Sjdgren,  Geol. 
F5r.  F5rh.,  vi ,  10,  1882.  In  South  America,  Qorceix,  Bull  Soc.  Min.,  iii.,  86, 1880  :  and 
C.R.,  xciii.,  98,  1881. 

Made  artificially,  J,  B.  Hamnay,  Proc.  Boy.  Soc.,  xxx.,  188,  450,  1880. 

DiAFHosrtE. — App.  I.,  p.  4;  see  also  FreiedehewUe,  p.  48i 
DiASPOBE.— Min.,  p.  168;  App.  II.,  p.  17. 

Dickinsonite.    G,  J,  Brush  and  K  S.  Dana,  Am.  J.  Sc.,  III.,  xvi.,  114,  1878. 

Monoclinic ;  pseudo-rhombohedral.  Axes, c:b:d  =  0*6917 : 
0-5778  : 1 ;  /tf  =  or  30'.  Observed  planes  (see  figure) :  0  (c), 
»-l  (6),  4^1  (a\  1  ip),  2  (a)  -  8-t  (x).  i Ai  =  66"  86',  c Aa  =  US'* 
80', c  Ax=  187''  80',  CAP  =  118"  52',  c  a  «  =  97"  68'.  Crys- 
tals rare,  tabular  in  habit,  with  triangular  striations  on  basal 
Elane ;  commonly  foliated  to  micaceous.  Massive  ;  also  curved 
imellar,  radiated  or  stellated.    Cleavage  :  basal  perfect. 

H.  =  8-5-4.  G.  =  3-888-3-343.  Lustre  vitreous,  on  cleav- 
age f^ice  somewhat  pearly.  '  Color  olive  to  oil  green,  in  masses 
dark  grass  green.  Streak  nearly  white.  Transparent  to 
translucent.  Fracture  uneven.  Brittle.  Planes  oi  light- 
vibration  parolldl  (grass  green)  and  normal  (yellow-green)  to  edge  e/a  in  basal  section. 

Composition  :  4UsP,08  +  8aq.  If  R  =  Mn  :  Fe  :  Ca  :  Na,  =  5  :  24  :  3  :  Ii,  percentage 
composition  :  P.O*  40-05,  FeO  12*69,  MnO  26*04,  OaO  11-85,  NsjO  6-66.  H9O  3*81  =  IW. 


FeO 

MnO 

CaO 

TilaO 

Na,0 

K,0 

H,0 

12-40 

25-10 

18-36 

0-08 

5-25 

0-89 

8-88  —  100-25. 

11-90 

23-06 

[14*98] 

0-24 

4-78 

0-78 

8-88  —  lOOHtt. 
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AnalYses  :  1,  2,  by  S.  L.  Penfleld  ;  1,  after  deduction  of  impurities,  yiz.,  8*90  p.  c.  quarts 
and  6-89  p.  c.  eosphorite  ;  2,  after  deducting  1-89  p.  c.  quartz,  6-8H9  p.  c.  eoephorite. 

P.O. 

1.  89-36 

2.  89-53 

In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  but  the  last 

g>rtion8  react  faintly  acid;  the  residue  is  magnetic.    Fuses  in  the  naked  lamp-flame,  and 
.  B.  in  the  forceps  colors  the  flame  at  first  |^reen  then  greenish  yellow;  reacts *f or  iros 
and  manganese  with  the  fluxes.    Soluble  in  acid. 

Occurs  at  Branch ville,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  trip- 
loldite,  and  other  species  in  nests  in  a  vein  of  albitic  granite.  Often  dis^nainat'ed  m 
minute  plates  through  massive  eosphorite,  giving  it  a  green  color  ;  similarly  iinbedd«ii 
in  lithiophilite.    Named  after  Rev.  Wm.  Dic£inson,  formerly  of  Bedding. 

Dietrichlte.  F.  SchrlkhingeTy  Verb.  G.  Beichs.,  1878, 189.  Anruni,  Z.  fCryst.,  vi.,  93. 
1881.  In  fine  fibrous,  tufted  forms,  as  an  efflorescence  or  incrusting.  Monoclinic  ( ?),  Arzrtmi 
H.  =  2.  Lustre  silky.  Color  dirty  white  to  brownish  yellow.  Easily  soluble  in  water; 
taste  like  vitriol.  B.  B.  fusible.  Composition  (Zn,Fe,Mn)  SO4  4-  AUSaO,,  +  22Bq.  Analy- 
sis by  Dietrich: 

SOa  AUOt  ZnO  FeO  MnO         MgO  H,0 

85-94  10-92  8-70  8-11  1-74  0-38  44-88  =  100- IS. 

A  recent  formation  (within  14  vears)  in  an  abandoned  working  at  FelsSbanya,  Transyl- 
vania.   [Belongs  with  the  related  alums,  mendozite,  bosjemanite,  halotrichite,  etc.] 

DiopsiDE. — See  Pyroxene,  p.  100. 

Dnfo&PHiTE. — Min.,  p.  28;  App.  n.,  p.  17. 

DioPTASE,  Min.,  p.  401;  App.  II.,  p.  17. — Oryst^  v.  KoJacharof,  Min.  Russl.,  Ti.,  28S. 
1875;  vii.,  218,  1878.  Chili,  vom  Rath,  Z.  Kryst.,  v.,  257,  1880;  Bawr,  ZS.  G.  G«. 
xxxii.,  714,  1880.  [Bauer  states  that  the  reported  occurrence  of  dioptase  in  Nassau  is  a 
mistake,  see  Syst.  Min.,  p.  402;  Text-Book,  p.  279.] 

DOLEROPHAinTE. — App.  11.,  p.  17. 

DoLOMiFE,  Min.,  p.  68;  App.  11.,  p.  17. — Oryst.,  Bex,  Switzerland,  v.  Kolueharofy  Min. 
Russl..  vii.,  1,  1875;  Bull.  Ac.  St.  Pet.,  xxi.,  47,  1875.  Binnenthal,  etc.,  €Hn)th^  Min.- 
Samml.  Strassburg,  p.  127,  1878. 

Relation  to  the  other  rhombohedral  carbonates  discussed,  Ttchermak,  Min.  Petr.  HittL. 
iv.,  99, 1881. 

Anal.,  Bleiberg,  Carinthia,  von  Zepharovicky  Z.  Kryst.,  iii.,  100.  Anal,  of  var.  miemitd 
(by  John),  from  Ziapce,  Bosnia,  F,  x\  Hautr,  Verb.  G.  Reichs.,  1879,  121. 

Origin  of  dolomite  discussed,  Doelter  and  Hoemea,  Jahrb.  G.  Reichs.,  xxv.,  298»  1875; 
ffoppe-Seyler,  ZS.  G.  Ges.,  xxvii.,  495,  1875. 

DoMETKiTE.— Min.,  p.  86;  App.  n.,  p.  17. 

DopPLEiUTB,  Min.,  p.  749. — ^A  black  gelatinous  hydrocarbon,  related  to  dopplerite,  is 
described  by  T,  Cooper  (Eng.  Min.  Joum.,  Au^.  18,  1881),  as  found  in  a  stratum  of  muck 
lielow  a  peat  bed  at  Scranton,  Penn.  More  particularly  described  by  IT.  C.  Lewia  (Am.  Phil. 
Soc.  Philad.,  Dec.  2,  1881).  When  first  found  it  was  jelly-like  in  consistencv,  bat  <^n 
exposure  to  the  air  it  bcKiomes  tougher  and  is  elastic,  somewhat  like  india-rubber,  and 
finallv  when  quite  dry  it  is  brittle  and  nearlv  as  hard  as  coal.  Only  partially  dissolved  in 
hot  alcohol,  but  completely  in  caustic  potash.  Wh^n  dry  bums  with  a  vellow  flame. 
Analysis  by  J.  M.  Stinson,  of  material  dried  at  100**  C,  gave:  C  28*99,  H  5*17,  X  2*4e. 
0  56*96,  asn  6*40  =  100;  for  which  the  empirical  formula  CiAsOif  is  calculated.    Levis 
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suggests  that  the  various  allied  jelly-like  hydrocarbons  may  be  grouped  together  under  the 
name  phttocolute  {(pvroVf  xoAXa,  or plani  jeUy),  but  the  new  name  is  hardly  needed* 

DUDLETITE.— App.  U.,  p.  18. 

DuFBENTTE,  Miu.,  588;  App.  IL,  p.  18. — ^Anal..  Dept.  of  Freirina,  Atacama,  Domeyko, 
Min.  Chili,  8d  ed.,  p.  161,  lo79.  From  the  BothlAufchen  mine,  near  Waldgirmes  (krau- 
rite),  Streng,  J.  Min.,  1881,  i.,  110. 

In  radiated  coarsely  fibrous  masses  of  a  dark  greenish-brown  color,  forming  an  irregular 
bed  of  about  10  inches  in  depth,  underlying  limonite,  in  Rockbridge  Co.,  Va. ;  anal,  oy  J. 
L.  Campbell:  T^O,  81-76,  FcaO,  50*85,  ALO,  0*21,  PeO  6-14,  MnO  0-40,  CaO  1-12,  MgO 
0*76,  H,0  8-58,  insol.  0-12  =  99-89.  Am.  J.  Sc.,  III.,  zxii.,  65,  1881.  The  same  occuiv 
rence  was  earlier  analyzed  by  Massif  (Ch.  News,  xliL,  24,  181,  1880),  and  with  almost 
identical  results. 


leuucai  resuiLB. 
DuFBENOTSiTE. — Min.,  p.  92;  App.  11.,  p.  18. 


Dumortierite.    Oonnard,  Bull.  Soc.  Min.,  iv.,  2,  1881;  Berirandf  ib.,  lii.^  171;  andiv., 
9;  Damour,  ib.,  iy.,  6. 
Orthorhombic  (on  optical  grounds).    Occurs  in  minute  prismatic  crystals,  always  twins, 

I)rismatic  angle  inferred  to  be  about  I'JO"".  Biaxial,  negative  bisectrix  parallel  to  the 
onffitudinal  direction  of  the  crystals,  axial  angle  small,  dispersion  p  <  v.  Hemarkably 
dicEroic;  colorless  when  the  crystals  are  parallel,  and  deep  cobalt  blue  when  perpendicular 
to  the  i>lane  of  polarization.  The  phenomenon  of  houpgea  obseryed  in  fragments  of  *01 
mm.  thickness,  eyen  more  strikingly  than  in  andalusite  (Bertrand).  Q.  =  8*W  (see  below). 
Color  light  blue.    Analysis,  Damour: 

SiO,  AlaOs  Fe,0,  MgO  ign 

29-85  66-02  101  0*45  2-25  =  99*58. 

Calculated  formula  [AlJiSiaO,  ^,  which  requires :  SiO,  80*40,  AlsOs  69*60.  [The  material 
analyzed  was  obtainea  by  attacking  the  granite  in  which  it  occurred  with  a  mixture  of  HP 
and  HsSOh.  This  mineral  was  then  separated  from  the  quartz  and  other  substances  unde- 
composed  by  the  Thoulet  liquid.  Necessarily,  therefore,  more  or  less  doubt  surrounds  the 
chemical  composition;  the  loss  by  iffnition  is  also  neglected  in  the  formula.]  Damour 
thinks  the  blue  color  may  be  due  to  blue  oxide  of  titanium.  B.  B.  infusible,  loses  color  on 
stroner  ignition ;  with  cobalt  solution  a  beautiful  blue,  characteristic  of  aluminum.  With 
salt  of  pnosphorus  giyes  a  slightly  bluish  opaline  bead. 

Found  in  fibrous  fonns  iml^ded  in  feldspar  in  blocks  of  gneiss  at  Chaponost,  near  Lyons, 
France,  original  locality  probably  Beaunan.  Named  for  the  palaoontologist  M.  Eugdne 
Dumortier. 

Dnporthite,  J,  H.  Collins,  Min.  Magv,  i.,  226,  1877. 

In  fibrous  masses  occupying  fissures  in  serpentine.  H.  =2.  G.  =  2*78.  Lustre  silky. 
Color  greenish  to  brownish  gray.  Flexible  m  thin  fibres  like  asbestos.  Analysis  gaye: 
SiO,  49-21,  A1,0,  27-26,  FeO  6-20,  MgO  11-14,  CaO  0-39,  Na,0  0-49,  H,0  3*90,  do.  hygro- 
scopic 0'6S  =  90-27.  About  half  the  water  goes  off  only  at  an  eleyated  temperature.  A 
relation  to  neolite  (Min.,  p.  406),  is  suggested.  From  Duporth,  near  St.  Austell^  ComwalL 
[Needs  further  examination.] 

DmuLNGiTE,  App.  I.,  p.  4. — Des  Cloizeaux  has  inyestigated  the  crystalline  form  and 
optical  properties  (Ann.  Ch.  Phys.,  V.,  iy.,  401,  1875).  An  analysis  by  G.  W.  Hawes 
{Brush,  Am.  J.  Sc.,  III.,  xi.,  464,  1876),  of  smaJl  dark-colored  crystals  (G.  =  4*07,  other 
light-colored  crystals  gaye  G.  =8*987),  afforded: 

As,0.       AlsOs      Fe,0«    MuaOa      Na,0       Li,0         F 

63*11        17*19        9-23       2*08        13*06        0*65        7-67*  =  102*99,  deduct  8-28  O  oor- 

[responding  to  F  =   99*76. 
*  A  Mcond  determination  gave  F  a  7'48. 
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Thi«  giyes  the  atomic  nHo  B :  [R,]  :  As  =  2  : 1  : 2;  the  ratio  of  O :  F  =  4-7  : 1.    The 

formula  may  be  written  B,  [B,]  Asa  (0,  F,).  or  nearly  [R,J  AssOa  +  2RF;  which  is  analo- 
gous, as  remarked  by  Brush  (1.  c.),  to  amblygonite,  to  which,  however,  in  form  and  optical 
characters  it  has  apparently  no  relation  (Des  CI.). 

Durangite  is  described  by  H.  6.  Hanks  (Am.  J.  Sc.,  III.,  zii.,  274,  1876),  as  occnzrinf 
at  the  Barranca  tin  mine,  eighteen  miles  noiih-east  of  Coneto,  State  of  XHuango,  snd  aboc: 
ninety  miles  north-east  of  the  city  of  Durango.  The  mineral  is  found  not  with  the  stmm 
tin,  but  in  a  vein  four  to  six  inches  in  thickness;  the  crrstals  are  sometimes  attached  to  the 
walls  of  the  Tein  (here  the  larg^,  light,  orange-colored  variety,  A^.  L,  p.  4),  sometizbn 
with  cassiterite  in  the  white  pmyerulent  matter  which  fills  the  vems  (small,  dark-eolozcd 
▼ariety,  see  aboye).  The  largest  crystal  found  was  19  mm.  long,  11  mm.  thick,  and 
weighed  3*022  grams. 

DOrfeldtite.    Baimandi,  Min^rauz  du  Peiou,  p.  125,  1878. 

In  masses  with  indistinct  fibrous  structure,  also  in  fibe  needles.  H.  =  2*5.  6.  =  5*40. 
Color  light  gray.  Lustre  metallic.  Associated  with  quartz  as  gangue.  After  deducccm 
of  Impurities  (81*81  p.  c.  gangue),  the^  composition  is: 

S  Sb  Fb  Ag         Cu         Fe  Mn 

24*15        80*52        25*81        7*34        1*86        2*24        806=100. 

For  this  the  formula  SBS  +  Sb«St  is  deduced.  B.  B.  on  charcoal  gives  off  antimoiual 
fumes,  gives  a  lead  coating,  and  leaves  a  globule  rich  in  silver.  With  borax  Feacts  ta 
manganese.  Fiom  the  Irismachay  mine,  Anquimarca,  province  Cajatambo,  Peru.  Named 
after  M.  R.  DOrfeldt.  [This  mineral  is  very  near  stylotypite,  but  differs  in  fxmtainin^ 
lead  iostead  of  oopper.    An  analysis  of  the  pure  mineral  is  to  be  desired.] 

Bujdte.  DdUer,  Verh.  G.  Bdchs.,  1874,  145.  A  resin  from  the  lignite  of  Dux. 
Bohemia.  Opaque.  Color  dark  brown.  G.  =  1*188.  Melts  at  246°.  Fischer  obtained 
besides  2*72  water  and  1*94  ash:  C  78*25,  H  8*14,  0  18*19,  S  0*42  =  100.  Near  waichorite, 
Min.,  p.  741. 

Dysanalyte.    A.  Knop,  Z.  Kryst,  i.,  284,  1877.    Peropskite  of  former  writers. 
Isometric;  in  cubes.    Cleavage  cubic.    G.  =4*13.    Color  black.    Anal^fses:  1,  2,  Senecs 
(Ann.  Chem.  Pharm.,  civ.,  871, 1866);  8,  Knop;  4,  same  as  8  after  deduction  of  impurities: 

TiOa  Cb,0»  PcO  MnO   CeO  CaO  NaaO 

1.68-95      6-23  35*69  =  100*87. 

2.59*30  ....  5*99  35'94  ....=101*23. 

3.40*57  22*73  5*70  0*43    5*58  19*86  8*50  SiO,  2-81,  MgO,K,0,Al,0«P,tr.  =  10017. 

4.41*47  28*28  5*81  0*43    5*72  19*77  8*57=100. 

The  atomic  ratio  for  R  :  Cb  :  Ti :  0  =  7  :  2  :  6  :  24,  corresponding  approximately  to 
the  formula  BCb^Oo  +  6RTiOs.  Found  in  the  granular  limestone  of  Vogtsburg,  Kaisezs- 
tuhlgebirse,  Baden.  The  mineral  has  previously  been  called  perofskite,  but  is  in  fact 
closely  related  to  pyrochlore  (Min.,  p.  512),  and  koppite  (App.  II.,  p.  82.  Named,  in  allu- 
sion to  the  difficulty  of  the  analysis,  from  dviardXvroS,  hard  to  undo, 

Dyscrasite.— Min.,  p.  85;  App.  I.,  p.  5. 

Dysodilb,  Min.,  p.  746.— AnaL,  Church,  Ch.  News,  zzziv.,  155,  1876. 

E^gonite*    Schrauf,  Z.  Kryst.,  iii.,  352,  1879. 

TricUnic.  In  minute  (^  to  I  mm.)  crystals  resembling  common  forms  of  barite  (Min..  p. 
616,  figs.  505  E,  F),  hence  orthorhombic  in  habit.  Closely  related  in  angle  to  hopeite  (Min.. 
p.  544,  see  also  this  Appendix,  p.  59).  H.  =  4-5.  Color  light  grayish  brown.  Streak 
white.  Lustre  sub-adamantine.  Translucent  to  transparent.  B.  B.  inrusible,  bc?comes  enj 
and  opaque.  On  charcoal  with  soda  a  cadmium  coating  (no  zinc  observed).  With  fsK  w 
phospnonis  a  colorless  bead  enclosing  a  skeleton  of  siuca.  Insoluble  in  HCl  or  HKO>. 
Aaffarded  as  essentially  a  silicate  of  cadmium.  ... 

rs  on  and  implanted  in  crystallised  oalamine,  which  in  turn  fills  cavities  in  smith* 
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sonite;  the  last  mineral  is  massive,  coarse  granular,  and  ol  a  light  brown  color,  and  mixed 
more  or  less  with  red  clay.  The  effgonite  is  so  called  from  eyyoroi,  grandson,  as  being  the 
third  generation  in  the  series  of  zinc-cadmium  oompoundB.  From  Altenberg.  [ISeeds 
further  examination.] 

Ehlite. — See  Fssudomaktchite,  p.  97. 

Sisenbruoit. — See  Brucite,  p.  18. 

Zlkdemito.    NordensMdld,  Qeol  F(Sr.  F5rh.,  liL,  879,  1877. 

Tetragonal  ( Y),  Massive,  coarsely  eranular  :  also  as  a  crystalline  incrustation.  Oleav- 
see  :  basal,  nearly  perfect.  Optically  uniaxial.  H.  =  2*5-3.  G.  =  7*14.  Lustre  on 
G&avage  plane  vitreous,  on  fracture  surfaces  greasy.  Color  bright  yellow  to  green.  Trans- 
lucent in  thin  splinters.  Brittle.  Composition:  Pb»AsaO«  +  2PbCl,  =  As^O*  10*59,  PbO 
69-67,  CI  7*58,  Pb  22*16  =  100.    Analysis  (1.  c): 

As,0,  PbO  CI  Pb 

10*60  58-25  8*00  28*89    =    100*24. 

Fuses  easily  to  a  yellow  mass,  with  the  loss  of  lead  chloride  as  a  white  sublimate;  gives 
a  lead  coating  on  charcoal.    Soluble  readily  in  nitric  or  warm  hydrochloric  acid. 

Found  at  Langban,  Wermland,  Sweden,  in  small  granular  jnasses,  imbedded  in  a  yellow 
manganesian  calcite;  also  as  an  incrustation.    Named  from  bhSt/jho^,  unusual. 

A  mineral  of  similar  appearance,  also  a  compound  of  arsenic,  lead,  and  chlorine,  having 
the  same  pyrognostic  characters,  occurs  at  L&ngban,  as  small  lemon  yellow  grains  in  cal- 
cite. Held  to  DO  orthorhombic  on  basis  of  crys&dline  form  and  optical  character.  0  a1  = 
114''  86,  1  A  1  r  101°  '28;  but  as  Groth  shows  (Z.  Kryst.,  ii.,  807), these  angles  give  a  ratio 
I :  -967  for  the  lateral  axes,  so  that  it  may  be  identical  with  ekdemite,  and  not  as  Norden- 
skiCld  suggests,  a  dimorphous  form. 

Ei^OLiTE. — See  Nephdite,   p.  84 ;  and  App.  IT.,  p.  18. 

SleonoritG. — See  Beraunite,  p.  18. 

Blroquite.  C  U.  Shepa/rd,  Min.  Contr.,  1877. — An  apple  green  to  gray,  massive  sub- 
stance ;  translucent  to  nearly  opaque.  H.  =  6.  G.  =  2*85-2*40.  Composition  :  SiO.  16*4, 
AlaOa  16*4,  Fe-iOa  13*8,  H,0  21*8  [P^Ob  32*00  by  difference]  =  100.  Regarded  as  a  hydro- 
silicate  of  Al'jOs  and  Fe^O^,  mixed  with  opaline  silica  and  a  supposed  chromium  phosphate, 
to  which  *'the  green  color  was  found  to  be  due."  To  the  chiT)mium  phosphate  the  name 
FHOSPHOCHROMiTE  is  giveu  [scc  App.  I.,  p.  9].  From  the  Island  of  Elroouo,  Caribbean 
Sea.  [The  description  of  the  mixture  is  so  incomplete  that  the  existence  of  the  supposed 
species  cannot  be  regarded  as  proved.] 

Emboute.  Min.,  p.  115;  App.  IT.,  p.  18. — ^A  mineral  from'  the  silver  mines  in  the 
Troitzker  Bezirk,  Orenburg,  gave  W,  van  Beck  (J.  Min.,  1876,  165) :  Br  28*44,  CI  8*21,  Ag 
63*35  =  100,  or  AgBr  66*88,  AgCl  33*17  =  100,  which  corresponds  to  8AgBr  +  2AgCL  It 
occurs  in  minute  octahedral  crystals,  and  in  thin  crusts. 

Emerald. — See  Beryl ,  p.  13. 

ExPLECTiTE,  Min.,  p.  86;  App.  11.,  p.  18. — ^AnaL,  Aamdal,  Thelemarken,  Norway,  Dato^ 
Ch.  Kews,  xl.,  225, 1879. 

EsTABOiTE,  Min.,  p.  107;  App.  IT.,  p.  18.^0ryBt^  Matzenk5pfl,  near  Brixlegg,  TyroL 
von  Zepharovichf  Z,  Eryst.,  iiL,  600,  1879.    In  compound  crystals,  twins  and  staivshaped 

threelings,  twinning  plane  i-J,  Argentine  Republic,  vom  Rath,  Z.  Eryst.,  iv.,  426.    Also 
from  Mancayan,  Luzon,  twins,  etc.,  Zettler  (IQein),  J.  Min.,  1880,  i.,  159  (ref.). 

An^il..  quoted  by  Brackebusch,  Min.  Repub.  Ar^ntina,  49.  1879. 

Occurrenoo  in  Mexico,  Burkhart,  Naturaleza,  iii.,  M6, 1875. 

Sco  also  ClarUOt  p.  27,  Famatimte,  p.  45. 
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Enstattte,  Min.,  p.  208;  App.  II.,  p.  18.— Oryst^  KjOrrestad,  near  Bamle,  NomT,  is 
enormous  crvstals,  with  analyses,  Brdgger  and  vom  Bath,  Z.  Kryst.,  i.,  18,  1877.  Gr&iitx- 
berg,  near  Liegnitz,  Silesia,  cryst.  and  optical  exam.,  v,  Lasauioc,  J.  Min.,  1878^  673. 
Snarum,  pseudomorphous  crystals,  Seligmann,  Z.  Kryst.,  ill.,  81,  1878. 

Anal.,  Georgia,  Konig,  Proc.  Acad.  Nat.  Sc.  Philad.,  1877,  108. 

Bnysite,  Collins,  Min.  Mag.,  i.,  14,  1876;  C,  Lb  Neve  Faster,  ibid.,  p.  9. 

Forms  a  bluish  green  staiagmitic  crust.  H.  =  2-2*5.  G.  =  1*69.  An  analysis  ga^e: 
SOa  8*12,  AlaO,  29-85,  CuO  16*91,  CaO  1*85,  SiO,  8*40,  CO,  1*05,  H,0  (over  H^SO^  after  S 
days)  14*04,  at  150°  C.  18*21,  at  a  red  heat  7*17,  Fe,0„  CI,  Na,0  tr.  =  100*10.  Compaq 
analyses  by  Flight  (J.  Ch.  Soc.,  Jan.,  1871)  and  Pisani  (Phil.  Mag.,  Ap..  1868). 

Found  at  St.  Agnes,  Cornwall,  in  one  of  the  caves  at  the  old  quay.  Named  after  J.  S. 
Enys,  F.  G.  S.  [A  most  improbable  compound.  Groth  shows  that  it  is  to  be  regarded  ai 
merely  a  mechamcal  mixture  (Z.  Kryst,  l,  75).] 

EOBTTE.— App.  I.,  p.  6. 

Bosphorite.— See  ChildrenUe,  p.  24. 
EpiBOULAiTOEBrrE. — App.  I.,  p.  5. 

Epidote,  Min.,  p.  281;  App.  II.,  p.  18.— Oryat,  v.  Kokstha/rof,  Min.  RussL,  vL,  297, 
1874.  Heponselka,  Finland,  inVA?,  (Efv.  Finsk.  Vet.  Soc.,  xix.,  69,  1876-7.  Optical  exam.. 
F<mqu4-Livy,  Ann.  Min.,  VII.,  xii.,  484, 1877,  Cfroth,  Min.  Saroml.,  Strassbuig,  p.  195, 
1878.  Cryst.  monograph,  description  of  crystals  from  many  localities,  with  a  large  num- 
ber of  new  forms,  ana  a  catalogue  of  all  occurring  planes.  Bucking,  Z.  Kryst.,  ii..  ^1, 
1878.  Cryst.  monograph,  giving  many  measurements,  and  the  constants  deduced  from 
them,  N,  von  Kohsckarof,  Jr,,  St.  Petersburg,  1879  (Min.  Russl.,  viii.,  48,  1881). 

Photometric  measurements  of  light  absorption,  Pulfrieh,  Z.  Kryst.,  vi.,  157,  1881. 

Anal.,  AUochetthal.  Tyrol,  DdlUr,  Min.  Mitth.,  1875.  175.  Syra,  LUdecke,  ZS.  G.  Gee,, 
xxviii.,  262,  1876.  Qucnast,  Belgium,  Renard,  Bull.  Ac.  Belg.  II.,  1.,  170,  1880.  Amelia 
Co.,  Va.,  Lippit,  Ch.  News,  xliiL,  208,  1881.  Analyses  of  varieties  occurring  crystallized 
together  in  parallel  position,  Zdptau,  Silesia,  Bauer,  J.  Min.,  1880,  ii.,  78.  Analyses  and 
discussion  of  composition  of  the  species  of  the  epidote  group,  Laspeyrfs,  Z.  Kryst.,  iiL. 
625,  1879.  The  doubts  suggested  by  Laspeyres  in  regard  to  the  correctness  of  the  accepted 
formula  Il2Ca4[AL]:,Si(jOa«  are  answered  by  TuchermaJi  and  iHpGcz,  Ber.  Ak.  Wien,  Ixxxii, 
141,  1880,  and  still  further  by  Ludwig,  Min.  Petr.  Mitth.,  iv.,  158,  1881. 

EpiGENrrE.— App.  I.,  p.  6. 

Epiphaiote. — App.  I.,  p.  6. 

BpBTiLBrrE,  Min.,  p.  448;  App.  II,,  p.  19,— i)e«  Cloizeaux  finds  epistilbite  to  be  mono- 
clinic  in  optical  clmracters  (Bull.  Soc.  Min.;  ii.,  161, 1879).  A  similar  result  is  reached  by 
Tenne  (J.  Min.,  1879,  840;  1880,  i.,  43)  ,who  discusses  fully  the  crystalline  form.  He  also 
quotes  an  analysis  by  Jannasch,  SiO,  68*55,  Al^O,  17*15,  CaO  8*99.  H,0  16*41  =  100*10, 
which  corresponds  nearly  to  the  accepted  formula  Ca  [Alt]  Si«Oi«  +  5aq. 

Found  bv  Seligraann  with  heulandite,  stilbite,  etc.,  at  Viesch,  Canton  Wallis,  Switier- 
land,  Tenne,  J.  Min.,  1880,  i.,  285. 

Tenne  has  examined  the  pabastilbitb  of  von  Waltersbausen,  and  refers  it  with  little 
question  to  epistilbite,  J.  Min.,  1881,  ix.,  195. 

LUdeeke  finds  that  reissite  (App.  I.,  p.  14)  is  nearly  identical  in  form  with  epistilbite 
(monoclinic),  so  that  it  should  probably  be  united  to  that  species;  it  differs  only  m  hard- 
ness, and  in  that  itis  said  to  contain  alkaUes,  J.  Min.,  1880,  ii.,  200;  1881,  i..  162. 

Epsoute,  Min.,  p.  463.— Argentine  Bepnb.,  analyses  quoted  by  Brackebuseh,  Min.  Ar- 
gentin.,  73, 1879. 

A  massive  variety  is  called  BEiCHARDrrrE  by  Krause  (Arch.  Pharm.,  HI.,  v.,  428,  and 
vi.,  41.  in  Z.  Gcs.  Nat,  II.,  x.,  654)— [the  new  name,  however,  is  most  unneceasary]. 
Crystalline,  granular  or  foliated.    Cleavage  easy.    G.  =  1*6-1 -7.    Transparent  to  trans- 
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Inoent.    Fracture  conchoidal.    The  analyses  agree  closely  with  the  formula  MgS04  -h 
7aq,  viz.: 

SO,  MgO  H,0 

1.  Stassfurt  (3)  39-23  9'83  5M7    =    100-22. 

2.  LeopoldshaU  39-81  9-77  51-20    =     100-28. 

Occurs  forming  thin  layers  associated  with  camallite,  at  Stassfurt  and  LeopoldshalL 

EuDMANNiTE.— EngstrOm  (Inaug.  Diss.  Upsala,  1877.  abstr.  in  Z.  Kryst.  iii.,  199,  1878) 
has  analyzed  a  mineral  from  the  StockO,  Norway,  which  he  regards  as  probably  the  same 
as  that  named  erdmannite  by  Esmark  (Mm.,  p.  414,  see  Berlin,  Pogg.  Aim.,  Ixxxviii.,  162), 
and  also  identical  with  that  analyzed  by  Michaelson  and  Nobel  (Michaelsonite,  Min.,  p 
289).  He  obtained :  SiOa  2515,  BaO,  8-18,  ZrOa  2  14,  ThO,  9-98,  Pe,0,  3-01,  CcaO,  9-00, 
Dia(Laa)0,  8-66,  TaO,  1-64,  Er^O,  0-50,  FeO  816,  CaO  18  78,  BeO  316,  Na,0  102,  K.O 
0*42,  H9O  5-25  =  100.  The  author  writes  the  formula  R,SiO»  +  Be,SiO»  +  Saq,  and  sug- 
gests a  relation  to  datolite. 

Another  mineral  related  to  erdmannite,  analyzed  by  Damour  (Ann.  Ch.  Phys.,  Y.,  xlL, 
411,  1877)  gave  results  varying  somewhat  widely  from  the  above  analysis;  he  found  12-10 
p.  c.  HgO  (see  HomUite,  p.  59). 

Brilite.  ff,  C,  Lewis,  Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  292.  Minute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  in  auartz  from  Herkimer  Co.,  N.  T. ; 
chemical  nature  unknown.  The  cavity  also  contained  a  liquid  of  undetermined  character. 
[A  substance  of  unknown  characters,  not  even  proved  to  be  new,  does  not  deserve  a  name 
— the  practice  of  provisionally  attaching  names  in  such  cases  is  to  be  condemned.] 

Erioohalcite.  Copper  chloride  from  Vesuvius  (1870),  by  Scacchi  (Bull.  Soc.  Min.,  i., 
132). 

EE8BYrrB.--Min.,  p.  361;  App.  II.,  p.  19. 

Ebtthmtb.— Min.,  p.  558;  App.  II.,  p.  19. 

Ebtthbosiderite,  App.  11.,  p.  19.— Vesuvius,  Scaeehi,  Contrib.  Min.,  II.,  p.  42,  1874. 
DouQLASiTE,  from  DouglasshaD,  is  2KG1,  FeCls,  2H:,0,  Ochsenius,  PrechL  Ber.  Ch. 
Qes.,  xiU..  2328,  1881. 

Brythrozincite.  Damour,  Bull.  Soc.  Min.,  iii.,  156,  1880.  Occurs  in  thin  plates  appar- 
ently crystalline.  Color  red.  Streak  pale  yellow.  Translucent.  Contains  sulphur,  zmc, 
and  manganese,  as  proved  by  a  qualitative  examination  on  the  small  amount  of  material 
available.  B.  B.  gives  sulphurous  fumes  in  the  open  tube,  fuses  in  the  forceps  to  a  black- 
ish slag.  Dissolves  in  nitnc  acid  with  the  separation  of  a  little  sulphur.  Occurs  in  veins 
of  lapis  lazuli,  from  Siberia.  Des  Chizeaux  (lb.,  iv.,  40,  1881)  finos  that  cleavage  plates 
of  this  mineral  show  in  polarized  light  a  black  cross  (positive),  resembling  that  of  wurtzite, 
both  natural  and  artificial.  He  concludes  that  it  is  probably  a  manganesian  variety  of 
this  mineral. 

EsMABKrrB,— See  Anarthite,  p.  7;  and  App.  II.,  p.  19. 

ErrBiNGrrE,  App.  II.,  p.  19. — Optically  tmiazial,  negative,  Bertrand,  Bull.  Soc.  Min., 
iv.,  84,  1881. 

Euchlorlte. — See  Mica  Oroup,  p.  77. 

EucLASE,  Min.,  p.  879;  App.  11.,  p.  19. — Oryst^  KuUbin,  Verh.  Min  Qes.  St.  Pet.,  II., 
xiv.,  147,  1879.  Brazil,  Quyot,  Z.  Kryst.,  v.,  250,  1880.  Prom  the  Hoke  Tauem,  Tyrol, 
perhaps  from  Kauris,  crystals  described  by  Becke,  Min.  Petr.  Mitth.,  iv.,  147,  1881. 

Bucrasite.    S,  R.  Paijkull  Geol.  P5r.  F5rh.,  iii.,  850, 1877. 

Orthorhombic  (?;.    H.  =  4-5-5.  Q.  =  4*39.  Lustre  greasy.  Color  blackish  brown.  Streak 
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bromi.  Sli^tlv  trenslueent  in  thin  sidintois.  tVEwturc  imeveD.  Brittle.  AiuItse 
SiO,  16-30,  I'iO,  1-27,  SnO,(?)  I'lO.  ZrO,  0-60.  MnO,  234.  ThO,  3596,  CeO,  Sm.  iVc 
«18,  La,0,ir>i,0,>2-i2,  Y,0, 4-88,  ErjO,  1-62,  Fb,0,  4-26.  A1,0. 177,  Ca04-«l,  JIgOutt, 
K,0  0-11,  Ntt-O  3-48,  HiO  9-I6  =  100'21,  The  quantiTSlent  ratio  for  K  :  [R,]:  R  :  SlTi': 
E  =  2-lS :  4'4T  :  6-67 :  &'14 :  8-l».  B.  B.  fusible  (at  4)  on  the  edges.  Ilie  borax  betd  a. 
the  R.  F.  is  violet,  Id  the  O.  F.  yellow.  In  hydrochlorio  acid  partiallj-  eoIuUc.  villi  lk 
evolution  of  chlorine.  Complolely  aolublo  in  sulphuric  acid.  Occurs  near  Baitcrk. 
Brcvi;,  Norway.  Named  fiom  €v  and  HpiiiJK.  [This  is  the  ininenl  which  ba  bai 
referred,  with  a  question,  to  polycrase,  and  also  to  polymignite,  Dona,  Miu.,  p.  5i^  ii 
BceiDs,  however,  to  be  closely  related  to  thorite,  Min.,  p.  411!.] 

HuorypUte.     O.  J.  Bruiih  and  E.  S.  Dana,  Am.  J.  Sc.,  III.,  ix.,  866.  1880. 

HeiagonaL  Ctenvage  probably  iMual.  la  sym metrically  arnuiged  cn-stab,  imtK^deJa 
albitfl  (see  figure).  G.  =  2'667.  {^olor  white.  liC 
po«ition  LijfAl,iSiiO„  which  requirts:  Sid  *7> 
A1,0,  40-61,  Li:iO  11-69  =  100.  OclaiinizM  in  h<>.- 
cbloric  acid. 

Eucryptite  forma  with  albite  on  apparenllv  honv- 
geneous  sul»tance,  called  by  the  aulhois  "^^iik- 
mene;"  it  is  derived  from  the  alleration  ol  i^niL- 
mcne.  The  microscope  shows  the  Ino  mir.m!!  i 
which  this  Enbstance  is  made  up,  and  (heniical  ts.-  -■■ 
sis  serves  to  separate  the  ktter  inio  a  lioliible  pr-rt-  - 


1.,  p.  248:  App.  II.,  p.  IB.-Gni'.- 

laro/;Verh.  Min.  Ge8.St    ""    "   ■'■ 
205, '1878;  Min.  Rush 

EuDNOPfflTE,  Min.  p.  43S.-~AiiaL,  Damour,  Bull.  Soc.  Min.,  iv.,  289,  1£81. 

EuiYTrrE.  Min  ,  p.  391  ;  App.  II.,  p  Vi.^Bertrand  regards  the  apparently  tetraWri. 
crystftlB  OS  form;d  oC  four  rhorabohairona  ol  1'20°,  placed  with  their  vertices  at »  TOmffii 
point.  A  section  cut  parallel  to  a  tetrahedral  face  oihibitSj  in  converging  polarized  liirt' 
a  single  nogHtive  axis  perpendicular  to  it.  Bull.  Soc.  Min.,  ir.,  61,  1881. 

EUKIUTE. — App.  I.,  p.  6. 

EvsTKCHrrs,  Min.,  p.  609. — A  related  mineral  from  Lanrium,  Greece,  gave  Pitani  iC.  H.. 
wrii.,  1203,  1881);  V.,0,  25-58,  PbO  60-75,  Cut)  18-40,  CaO  1-33,  H,0  4-86=  100-46,  cjrf- 
sponding  to  (Pb,  Cu),V,0,,  if  the  water  is  neglected.  Occurs  in  crystalline  crusls  -i 
quartz  ;  color  greenish  blact  to  olive  green. 

Another  closely  related  mineml  is  called  tbitochobite  by  A.  Frenul  (Min.  Petr.  VM^ 
iii.,  508;  iv,,  97.18811.  Massive,  structure  flbrous-eolumnar.  Cleavage  parallel  to  film* 
distinoL     H.^3-5.     Q.  =  6-25.     Color  blackish  brown  to  yellowish  brown.     Analjss: 

V.,0,  As.O.  PbO  CuO  ZnO 

(I)  2(-4I  8-76  88-M  7-04  11-06    =    100-17. 

Fonnnla  approzimatcly  R,V,0„  with  R  =  Pb,  Cn,  Zn.  B.  B.  fuses  casQy  with  ininni* 
cenoe,  giving  off  areenical  fumes.  On  charcoal  rives  coatings  of  lead  and  rinr,  aw  i; 
It.  F.  a  lead  globule.  Soluble  in  HNO,  and  in  IICl,  Prom  "  Mexico  or  South  Adbpi-i 
Named  from  r^iirof,  Ihird.  and  jaioeiB,  tofoiiovi,  in  allusion  to  its  relation  lo  eusjwaK' 
and  urSoxene  (Rammclsberg,  Min.  Chem.,  3d  ed.,  p.  200,  2U1). 

30.— Otyst.  form,  BrUggw,  Z.   KitbL,  iiL,  * 


land,  r.  Koktckarn 
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A  lunenl  ooonniiw  with  saDurakite  in  Miteliell  Co.,  N.  0.,  gave  J.  L.  Smtth  (Am.  J. 
Sc.,  HI.,  »iii.,865, 1877);  Cb^O, 64-12,  W0„  SrO,  0-31,  7,0,, Cb.O.  34-10, U,0, 853,  CaO 
5'5J,  MnU  0-08,  FeU  0-81,  'U,0  S-70  =  SUSS.  (i.  =  4-Sll3-l-e42.  Color  brovnish  black 
to  hair  bratru  ;  traosluceut  in  thin  fragment ;  lustre  leaiooiu.  [Smith  calls  this  euienite, 
but  that  it  cannot  be;  for  example,  UtunmelsbeTK  ^^"^  ^  ^'^  eozuiite  20-!)d'5  p.  o.  TiO., 
and  G.  =  4-67-51.1 

FAnLER3.~Seo  TelrahtdriU,  p.  ISO. 

PjiaLUiriTB.— Min.,  p.  484;  App.  U,  p.  SO. 

Faiifieldlta.    G.  J.  Brwh  and  E.  S.  Dana,  Am.  J.  Sa,  IH.,  xriL,  809, 1870. 
Toclinio.    Axes:  e:  i  :  d  =  0-7060 :  8-S7ST:  1-0000    Obeerred  planaa (Kie  firm)  t-{ (a), 

i-ii(*).  0(0),  t-|''i7). /'(">).  M'{«),v-9(o),j(u),-r(ji),-i'{s),-i' 

(r),  —4-4(0.  &as\eaab=l&',ae-  flS.fip  -  13;i'30',cp=  147°, 
hp  =  101°  80'.  ClearogQ  b  highlj  perfett,  a  less  ho.  Usuallv 
in  foliated  to  Umjilar  orjstalline  aggregates ;  occasioiutllj  curved, 
foliated,  or  Sbrous,  in  radiating  masses.  E.  =  3*5  O.  =  8'IS. 
Color  white  t«  p  Je  straw  j-ellow.  Streak  white.  Lustre  pearly 
to  sub-adomaiitine,  on  the  surface  of  perfect  clearage  {o)  very 
brilliant.  Transparent.  Srittla.  The  planes  of  light  vibration 
intersect  a  in  lines  making  angles  of  40  and  SO"  with  the  obtuse 
edge  a  ybiin  the  litter,  an  optic  axis  is  visible  toward  the  edge 
named.  Tlio  planes  intersect  b  in  linea  making  angles  of  10° 
and  80°  with  the  odge  ayb,  the  second  axis  visiUe  in  this 

Analyses  by  S.  L.  Penfield,  1,  of  a  dear  transparent  TariMy, 
filling  cavities  in  leddingito  ;   S,  of  the  massive,  Bomewhat 

friable  variety  : 

P,0.       FeO       MnO        CaO       Na^O      K,0       H,0     Qnarta 
1.        8880       0-63       15-55       28S5       0-73       0-18       9-98       1*81      =    100-86. 
3.       8»-63       7-00       13-40       80-76       0-30       ....       6-67       0-65     =    100-80. 

The  mtk>  of  P,Oi :  RO :  H,0  is  1 :  8  :  3,  and  the  fonirala  R,P,0,  +  3aq,  with  R  =  Ca: 
(Mn  +  Fe)  =  3:l.  This  requires:  P,0.  3fl-30,  FeO  6-64,  MnO  13-10,  CaO  3i)'80,  H,0 
9*97  =  lOU.  B.  B.  glows,  blackens,  and  fuses  at  4-lS  to  a  dark  yellowish  brown  mass, 
coloring  the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  upper  edge.  Beac- 
tions  for  iron  and  manganese  with  the  fluxes.  In  the  closed  tnbe  gives  olf  neutral  water; 
turns  first  veDoiv,  then  dark  brown,  and  laeoomes  magnetic.  Soluole  in  HCl  and  HNOi. 
Occurs  witn  other  manganesian  phosphates  at  Branchville,  Fairflold  Co.,  Conn.  In  com- 
position fairfieldito  is  analogous  to  roselite,  p.  106. 

FANATnTTB,  App.  II..  p.  so. — With  enartrite  from  Cerrode  Pasco,  Pern,  anal.  Fremel 
(J. Min.,  1875,  9.9)  8  83M,  Sb  10-B8,  As  7-63,  Cu  41-11,  Fa  648  =  BB 55.  eorrasponding 
to  the  formula  3Cu..S  +  (8b.  Asi,Sj,  or  that  of  enargite. 

According  to  mrni  Bath  (Z.  Kryst,  iv..  438),  the  famatinite  from  the  Argentine  Repnb- 
Uo,  which  also  occurs  with  enargite  (App.  II.,  p.  30),  has  the  same  form  and  angles  as 
the  latter  mineral,  as  was  to  be  expected  from  the  essential  identity  in  oomposition. 

See  also  Enargite,  p.  41.  and  Ctaritt,  p.  37. 

Fawasite.— Min.,  p.  438;  App.  II..  p.  20. 

Feumpaii  GIitotn>,  ^in.,  pp.  38S  to  861;  and  App.  II.,  p.  SO. — OryaL,  methods  of  twin- 
nmg  of  triclinic  ft'idspars,  vom  Bath,  J.  Min.,  1876.  169. 

Microscopic  structure.  Bulky,  Q.  J.  G.  Soc.,  1G75.  479.  Optical  examination  of  micro- 
cliuo,  ortho..^lMse,  and  varioos  Miolinio  feldspars,  Da»  Cloiieauz,  Ann.  Ch,  Phys..  V.,  ii.. 
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ssee  also  Thulet,  Ann.  Min.,  xiv.,  115  et  seq.,  1878.     Discnssion  of  the  specaBc  grBviUei  d 
the  feldspar  species,  Gold&chmidiy  J.  Min.,  !Beii.-Bd.,  i.,  203,  lo81. 

Schuster  (luin.  Petr.  Mitth.,  iii.,  117,  1880^,  has  carried  thiough  a  long  series  of  obserri- 
Uons  as  to  the  optical  characters  of  the  tridimc  feldspars ;  and  has  established  the  imporUn. 
conclusion  that  in  an  optical  sense  there  is  the  same  gradual  transition  from  one  exiitj^ 
(albite),  to  the  other  (^anorthite),  as  is  observed  in  the  chemical  composition.  Thus,  he  tin  ^ 
that  the  position  of  the  extinction-directions,  as  observed  on  the  uasal  and  clinodia*.' :  - 
planes,  the  position  of  the  axes  of  elasticity,  the  dispersion  of  the  axes,  and  the  axi^  Asgi^ .  .. 
show  tiiis  gradual  change  in  the  same  direction.  These  conclusions  obviously  confinu  i- 
now  almost  universally  accepted  view  of  Tschermak,  that  the  intermediate  tricliiiie  Ui.- 
spars  (plagioclase)  are  to  be  regarded  as  isomorphous  mixtures  of  albite  and  anorthitc. 

Mallard  (Bull.  Soc.  Min.,  iv.,  96,  1881),  has  gone  further  and    shown  that  by  meanf 
formulas  deduced  by  him  (ib.,  p.  71),  on  the  view  that  in  isomorphous  mixtures  (as  of  aitr 
and  anorthite)  each  element  usually  enters  without  change  of  its  own  characters^  it  i^  pt' 


and  anorthite,  give  results  at  variance  with  the  above  conclusions. 

Anal3nie8  of  feldspars  from  various  localities  in  Scotland,  monograph,  HtddU,  Tibii«. 
Boy.  Soc.  Bdinb.,  xxviii.,  197  et  seq.,  1877;  Min.  Mag.,  ii.,  86,  1878.  From  voJ«in> 
rocks  of  the  Andes,  vam  Rath,  2&.  O.  Oes.,  zxviL,  295  et  seq.,  Ih75.  Disciissi<m  >.: 
composition  by  the  same,  J.  Min.,  ;L875,  897.    Smita,  Min.  Mitth.,  1877,  205. 

Examination  of  the  feldspar  pseudomorphs  of  the  Wilhelmsleite,  near  llmenau,  Dalmi^, 
J.  Min.,  1878,  225. 

Species  determined  by  the  flame  reactions,  Szabb  (for  title  see  Biblio^phy  in  IntrodLi- 
tion);  determined  by  their  fusibility,  Bisch^f,  Dingl.  Pol.  Joum.,  ocxxu.,  .]il9;  ocxxiii,^<& 

Artificial  formation  of  feldspar  species:  Fauqui  and  Livyy  C.  R.,  Ixxxvii.,  700,  779;  i... 
620,  1880;  Bull.  Soc.  Min.,  iv.,  68,  1881  (see  also  under  Ortfioclase,  p.  87). 

Genth  (Report  Min.  Penn.,  p.  224,  1876)  shows  that  the  varieties  of  orthoclase,  called  br 
Lea  lennilite  and  delawarite,  are  identical;  an  analysis  showed  9*11  KsO,  4*88  Na.U. 
Analysis  of  Lea's  cassinite  from  Blue  HiU,  Delaware  Co.,  gave: 

SiOa     AlaOa  FcaO,   BaO    CaO  MgO  SrO  Na^O  K,0    ign 
G.  =  2-692    (3)    62  60    19-97     012     8-71    0-19    0-03     tr.      4-48    9*00    0-19  =  100-28. 

This  feldspar  is  remarkable  for  affording  8*7  p.  c.  BaO,  but  an  optical  examination  is 
needed  to  decide  its  true  relations. 

Another  feldspar  containing  barium  has  been  described  optically  by  Des  Cloizeaux,  acti 
chemically  by  Pisani  (Bull.  Soc.  Min.,  L,  84, 1878);  locality  unknown.  Tridinic,  with  the 
angle  between  the  cleava^  planes  =  86°  87'  (near  labradorite),  in  optical  relations,  ap- 
proaches oligoclase  and  albite.    An  analysis  gave : 

SiO,     AUO.  Fe,0,  BaO    CaO   MgO   Na,0  K,0    ign 
G.  =  2-885       55-10    2320     0-45    7*30    183    0*56     7*45     0-88    872    =     100-44. 

Quantivalent  ratio  of  R  :  [Raj  :  Si  =  1 :  3  :  8,  or  that  of  hyalophane,  giving  the  formulA 
(Nas,  Ba)  [Al»]  Si40ia  [but  note  the  loss  of  8*7  p.  c.]. 

See  also  albite,  aiiarthUe,  labradorite,  microdiney  oligoclase,  orthodase. 

FEBOusoNrrE,  Min.,  p.  524 ;  App.  II.,  p.  21. — New  localities:  Rockport,  Mass.,  anal.  /. 
L.  Smith,  Am.  J.  Sc.,  m.,  xiu.,  367,  1877;  Burke  Co.,  N.  C,  id,,  BulL  Soc  Min..  iii. 
195,  also  Hidden,  Am.  J.  Sc.,  III.,  xx.,  150,  1880.  Mitchell  Co.,  N.  C,  Shepard,  Am.  J. 
6c.,  III.,  XX.,  57. 

Fberite. — App.  II.,  p.  21. 

FEEEOILMENTrB.— App.  I.,  p.  6. 

Fenrotellorite.    F.  A.  Genth,  Am.  Phil.  Soo.,  xvii.,  119,  1877;  or  Z.  Eryst,  iL,  a 
In  delicate  radiating  tufts,  also  in  very  minute  prismatic  crystals.    Color  between  stnw 
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and  lemon-yellow  inclining  to  greenish  yellow.  Contains  iron,  teliuiium.  Composition 
suKgested  on  the  basis  of  a  qualitative  analyms,  FeTe04.  Insoluble  in  ammonia;  soluble 
in  HOI.  Found  as  a  coating  on  quartz  associated  with  native  tellurium  and  tellurite,  at 
the  Keystone  mine,  Magnolia  District,  Colorado.    [Needs  further  examination.] 

Ferbotunosten.— App.  II.,  p.  21. 

FiFBBOFEBBiTE,  Min.,  p.  056;  App.  11.,  p.  21.— AnaL,  [Foa]  StiH40ii  +  8aq,  Chifi,  Brun, 
Z.  Kryst.,  v.,  104,  1880. 

FiBBOLiTE,  Min.,  p.  873;  App.  II.,  p.  21.— St.  Michel,  Finland,  F,  J,  Wiiky  Z.  Kryst., 
u.,  496. 

Optical  examination,  orthorhombic,  Des  Cloizeaux,  Bull.  Soc.  Min.,  iv.,  258,  1881. 

FiCHTELiTE. — Min.,  p.  785;  App.  II.,  p.  21. 

Pillowite.    G.  J.  Brush  and  E,  S,  Dana,  Am.  J.  Sc.,  III.,  xvii.,  863,  1879. 

Monoclinic;  pseudo-rhombohedral.  Axis  e  (vert.)  :h:  d=  '8^1  :  '5779  : 1 ;  /S  =  89'  51'. 
Observed  planes  (see  fig.):  0  (c),  2-i  (d),  1  (p).  Angle  ed  =  121**  29',  cp  =  121"  20',  pp  = 
84''  87'.  Cleavage  basal,  nearly  perfect.  In  granular  crystalline  masses.  H.  =  4  5. 
G,  =  8 •48,  Lus^  sub-resinous  to  greasy.  Color  wax-yellow,  yellowish  to  reddish  brown, 
colorless.    Streak  white.    Transparent  to  translucent.    Analysis  by  S.  L.  Penfield  : 

P,0»      FeO      HiiO      CaO     Na^O      Li,0     H,0   Quartz. 
(I)       89*10       983       80*48       4*08       574       0*06       l'G6       0'88=100-27. 

The  ratio  for  PaOs :  RO  :  HaO  =  1:8:4,  and  the  formula  is 
8R3P9O1.  +  aq.  If  R=  Mn  :  Fe  :  Ca  :  Na.  =  6  : 1  : 1  : 1,  this 
requires:  Pa6»  40-19,  FeO  6*80,  MnO  4019,  CaO  528,  Na«0 
5-84,  11,0  1-70  =  100.  B.  B.  fuses  at  1-5,  with  intumescence 
to  a  black  feebly  magnetic  mass,  coloring  the  flame  momenta- 
rily pale  green,  then  intensely  yellow.  In  the  closed  tube  a 
little  neutral  water.  With  the  fluxes  reactions  for  manganese 
and  iron.    Soluble  in  HCl  and  HNO,. 

Occurs  with  other  manganesian  phosphates,  especially  reddingite  and  triploidite,  in  a 
vein  of  albitic  granite  at  Branchville,  Conn.  Named  after  Mr.  A,  N.  Fillow,  of  Branch- 
viUe. 

FiscHEBiTE,  Min.  p.  582.— 2>6«  Cloizeaux,  Verb.  Min.  Ges.  St.  Pet.,  11.,  xi.,  82,  1876; 
V,  Kokscharof,  Min.  Russl.,  vii.,  23. 

Fluocebitb. — ^Min.,  p.  126;  App.  II.  p.  21. 

FLUOBrrE,  Min.,  p.  123;  App.  II.,  p.  21.— Oryst,  Striegau,  Silesia,  v.  Lasaulx,  J.  Min., 
1875,  134,  and  Z.  I&yst.,  i.,  859,  1877;  Kongsberg,  Norway,  same,  ib„  p.  368;  Mtinsterthal, 
Klockey  Ber.  Nat.  Gtes.  Freiberg,  vi.,  461,  1876.  Natural  etchings  on  crystalline  faces, 
due  to  trapezohedron  3-3,  Werner,  J.  Min.,  1881,  i.,  14. 

•'  Photo-electricity,"  Hankel,  Wied.  Ann.,  ii.,  66,  1877.  Constants  of  elasticity,  Klang, 
Wied.  Ann.,  xii.,  321,  1881. 

Dark-colored  varieties  from  Wftlsendorf  ("antozonite")  yield  free  fluorine  on  fresh  frac- 
ture, perhaps  from  eerie  fluoride,  Loew,  Ber.  Chem.  Ges.,  xiv.,  1144,  1881. 

According  to  Mallard  (Ann.  Min.,  VII.,  x.,  115,  1876),  fluoritc  is  only  pseudo-isometric, 
the  method  of  grouping  of  the  individual  crystals  being  analogous  to  analcito  (q.  v. ;  also 
see  p.  viii). 

FoBESiTB,  App.  n.,  p.  22.— Similar  to  stilbite  in  optical  characters,  Des  Cloizeaux,  J. 
Min.,  1876.  640. 

Analysis  by  Sansmii  (J)  SiO,  49'97,  A1,0,  24-12,  CaO  8-81,  Na,0,  KaO  0-46,  H,0  17-06, 
^[gO  tr.  =  99-94.  He  calls  attention  to  the  similarity  to  stilbite,  and  questions  whether  the 
species  is  really  independent  of  it.    Att.  Soc.  Tosc.,  iv.,  317,  1879. 
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FranUandiia,  Reynolds,  PhU.  Mag.,  Y.,  iiL,  28^  1877. 

Massive,  with  fine  fibrous  stractnre.    H.  =  1.    G.  =1*66.    Color  whita     An  mom^s 
gave : 


B,0.  CaO  NaaO  H,0  (Na,E)  Gl   CaSO«  + 

[43-76*]  12-10*  12-87  27-93  2-41  1-44    ="100. 

*  Other  Independent  determlnationfl  gave  6,0,  41*81,  CaO  11*94,  H,0  27*66. 

Deducting  impurities,  the  formula  deduced  is  Na4Ca«BisOs9,  ISH9O.  Slig^htlj- solab.- 
in  water,  r<^Mlil^  in  dilute  HGl  and  HNO3.  Fuses  easily.  From  Tarapaca,  Fern.  [Verr 
near  ulexite,  Mm.,  p.  698.] 

Franklinite,  Min.,p.  152;  App.  XL,  p.  22.— Franklin  Furnace,  N.  J.,  analyses  grdng 
the  spinel  ratio,  Seyms,  Am.  J.  sc.,  III.,  zii.,  210,  1876. 

Fredricite. — See  Tennaniite,  p.  119. 

Fbeieslkbenite,  Min.,  p.  93;  App.  I.,  p.  4. — Cryst^  twins,  Hiendelaendna,  Spain. 
Backing f  Z.  Kryst.,  ii.,  425,  1878.  Vrba  oDtained  identical  results  for  the  specific  graTitr 
of  freieslebenitc  from  Hiendelaencina,  and  diaphorite  of  Przibram,  viz.,  6-040;  azialysif:  Lj 
Morawski,  quoted  by  him,  yielded  the  same  result,  Z.  Kryst.,  ii.,  159,  1878. 

Bertrand  mentions  diaphorite  from  Zancudo,  New  Granada,  BulL  Soc.  Min.,  ilL,  111,  188CL 

Fbekzeutb.— See  Chumc^uaiitey  p.  58. 

Freyalite.    Eemark  ;  Damour,  Bull.  Soc.  Min.,  i.,  88,  1878. 

Resembles  some  brown  thorites.  Scratches  glass  slightly.  G.  =  4-06-4-17.  Ck)lor 
brown.  Streak  yellowish  gray.  Translucent  in  thin  splinters.  Lustre  resinous.  An 
approximate  analysis  gave: 


SiO,  Ce,04  La.03,  DiaO,  ThO.  Al,0,(ZrO,?)  Fe>0,  MnaO*  K,0,  Na»0  H,0  ign. 
20-02   28-80         2-47         28-39         6-81  247    1-78  2-88       7-40  082  =  100-79. 


B.  B.  swells  up  but  does  not  fuse.  In  the  closed  tube  decrepitates,  gives  off  water,  and 
becomes  white.  With  salt  of  phosphorus  in  B.  F.  dissolves,  forming  an  opal-like  glass, 
which  in  0.  F.  becomes  brown,  and  on  cooling  is  colorless  and  translucent.  With  borax  in 
O.  F.  gives  a  transparent  brown  bead,  becoming  almost  colorless  on  cooling,  and  showiiifr  in 
the  spectroscope  an  absorption  band  on  the  border  of  tho  red  and  orange  (Di)»  Dissolvts 
readily  in  acid,  ^ving  gelatinous  silica.  With  HCl  chlorine  is  given  off.  From  the  neigh- 
borhood  of  Brevig,  Norway. 

Friedelite.    Bertrand,  C.  R.,  Ixxxii.,  1167,  1876;  Z.  Kryst.,  i.,  86. 

Rhombohedral ;  c  (vert. )  =  0*5624.  Crystals  often  tabular.  Observed  planes  0,  i2,  and  /, 
the  two  last  often  striated  parallel  to  their  intersection-edge.  0  a  -ft  =  147",  M  /^  Rz=i 
123"  42'.  Double  refraction  strong,  axis  negative.  Cleavage  basal  perfect.  MaasiTe,  with 
saccharcidal  structure  and  distinct  cleavage,  passing  into  close  compact  with  indistinct 
cleavage.  H.  =  4-5.  G.  =  8 '07.  Color  rose  red.  Powder  pale  rose.  Transparent-trans- 
lucent.    Optically  uniaxial,  negative.    Analysis  (mean  of  several): 

SiOa  MnO  (FeO  tr.         MgO,  CaO  HaO 

86-12  5305  2-96  7-87  =  100. 

Formula  deduced:  Mn4Si30io,  2H2O.  B.  B.  fuses  easily  to  a  black  glass.  Gives  off 
water  in  tho  closed  tube.  Reaction  for  manganese  with  'the  fluxes.  In  HCl  dissolves, 
forming  a  jelly.  Associated  with  rhodochrosit«  and  alabandite  at  the  manganese  mine 
of  Adervielle,  vallee  du  Louron,  Hautes  Pyr6n4es.  [The  formula  may  be  written 
H4Mn4SijO,a  =  R2Si04,  the  composition  then  corresponds  with  that  of  dioptase  HaCnSiOi, 
to  which  it  seems  to  be  related  in  form.] 
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Prieseite. — See  Stembergite,  p.  115. 

Frigidite^See  Tetrahedrite,  p.  115. 

Qadoldote,  Min.,  p.  208;  App.  11.,  p.  22. — ^Microeoopic  examinatdon  of  specimens  from 
different  localities,  A.  Sj&grm,  Geol  F6r.  P5rh.,  iii.,  258,  1877. 

Aiiai^  Stora  Tuna,  G.  Lindstrdm,  Geol.  F5r.  Fdrh.,  ii.,  218,  1874.  EumpidgB  and 
Bumey,  J.  Ch.  Soc.,  xxxv.,  117,  1879  (Z.  Kryst.,  vi^  94). 

Examination  of  earths  contained,  Marignac,  BibL  Univ.  Gen.,  Ixi.,  288, 1878;  (ytterbium), 
Ixiv.,  1878.    Containing  scandium,  Cleve,  (Efy.  Ak.  Stockh.,  xxxvi.,  7,  p.  8,  1879. 

Gah^tte,  Min.,  p.  149;  App.  II.,  p.  28. — ^Anal.,  Brazil,  Damour,  Bull.  Soc.  Min.,  L,  98, 
1878.    Tiriolo,  Calabria,  Mauro,  Ace.  Line.  Trans.,  III.,  iii.,  65,  1879. 

Formed  with  tridymite  at  a  zinc  furnace,  from  the  alteration  of  Uie  distillation  yessels^ 
Schuhe  and  Steizner,  J.  Min.,  Ib81,  i.,  120. 

Galenite,  Min.,  p.  40;  App.  II.,  p.  28. — Chyst.,  Freiberg,  etc.,  Oroth,  Min.-SammL 
Strassburg,  p.  46,  U78,  Hesselbach,  Westphalia,  vam  Bath,  Z.  Kryst.,  iv.,  428, 1880. 
**Schlagf5furen,"  Weiss,  ZS.  G.  Ges.,  xxix.,  209,  1877. 

Habach,  Salzburg  (Bi,S,  197  p.  c,  G.  =  7.50).  Octahedral  cleavage  very  perfect,  cubic 
less  so.  After  ignition  cubic  cleavage  most  readily  obtained  ;  with  inteiposed  twinning 
lamellce  parallel  3-8,  v.  Zepharovich,  Z.  Krvst.,  i.,  155, 1877.    A  crystal  d5  grams)  with 

B^rfect  octahedral  cleavage  has  been  found  by  Brun  on  the  glacier  of  Leschant,  Mont 
Uinc,  BulL  Soc.  Min.,  iv.,  260, 1881. 

Kecent  formation  from  Bourbonne-les-Bains,  Daubrie,  C.  R.,  Ixxx.,  604,  1875  ;  IxxxL, 
184.     Containing  selenium,  Guanajuato,  Mexico,  Navia,  Katuraleza,  iv.,  42,  1877. 
Pseudomorph  after  staurolite,  Brittany,  Firket,  Bull.  Soc.  GeoL  Belg.,  vi.,  152,  1879. 
See  also  HwucoliU,  p.  60. 

Oalenobismutite.    H.  Sjdffrm,  Geol.  FOr.  F5rh.,  iv.,  109, 1878. 

Massive,  compact,  sometimes  radiated.  H.  =  8-4.  G.  =  6*88.  Lustre  metallic,  brill- 
iant.   Color  tin  white.    Streak  grayish  black,  shining.     Composition  PbBiSi,  or  PbS  -»- 


#    irv,    . 

m^m   xr%*    >w,     ^   .#    • 

S 

Bi 

Pb 

Fe 

1. 

17-85 

64-69 

27  65      • 

tr. 

=    99-69. 

2. 

16-78 

54-18 

2718 

tr 

=    9809. 

B.  B.  reacts  for  bismuth  and  lead,  fusing  easily  on  charcoaL  Dissolves  with  difficnltv  in 
hydrochloric  acid,  readily  in  strong  nitric  acid.  Occurs  with  bismutite  at  the  Kogruiva, 
Nordmark,  Werraland,  Sweden.  Sometimes  carries  gold.  [The  bbmuth  compound  corre- 
sponding to  zinkenite  and  sartorite.] 

A  related  mineral,  containing  a  little  selenium,  is  described  by  Atterherg  as  occurring  at 
Fahlun.  Sweden  (Geol.  F5r.  F5rh.,  ii.,  76,  1874»,  as  foUows  : 

Massive.  H.  =  2-8.  Lustre  metallic.  Color  steel  gray,  becoming  slightly  reddish. 
An  analysis  gave  (^):  Bi  68-40,  S  lOJiO,  Se  1*15,  Pb  17-90,  Fel-52,  insol.  (quartz)  1  60  = 
100*96.  Tlie  calculated  formula  is  Bi.PbS,.  The  substance  is  regarded  as  an  intimate 
mixture  of  native  bismuth  with  a  sulphobismutite  of  lead  (PbS,  BiaSa).  The  author  adds 
that  such  mixtures,  containing  metallic  bismuth,  are  not  uncommon  (see  Sii-aonite,  p.  S3), 

Another  related  mineral,  also  from  Fahlun,  has  been  examined  by  Nordatrdm  (ib.,  iv., 
268,  1879),  containing  4-79-^ll  p.  c.  Se. 

OanomaUte.    Nordenskim,  Geol.  FOr.  FOrh.,  iii.,  121,  1876;  38?,  1877. 

Massive,  without  distinct  cleavage.  Strongly  doubly- refracting.  Optically  biaxial,  with 
very  small  angle  (Des  Cloizeaux,  Bull.  Soc.  Mm.,  i.,  8,  1878).  H.  =  4.  G.  =  498.  Lustre 
greasy.  Colorless  or  white,  to  whitish-gray.  Transparent.  Composition  (Pb,  Mn)SiOa; 
approximate  analysis,  G.  Lindstr5m : 

MgO 

8-68  alkalies,  ign.  1*88  =  99*58. 


SiO, 

PbO 

MnO 

CaO 

84-55 

34-89 
4 

20-01 

4*89 
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B.  B.  fusee  easily  to  a  clear  glass,  which  in  R  F.  is  colored  black  hf  ledaced  lead.  On 
charcoal  with  soda  a  lead  globule,  and  a  coating  of  lead  oxide.  Easily  soluble  in  nitiif 
acid,  with  the  separation  ot  gelatinous  silica. 

Occurs  veiy  sparingly  with  tephroite  (which  it  closely  resembles),  native  lead,  oalezte. 
and  jacobsite,  at  Langban,  Wermland,  Sweden.    Named  from  yai^ojua,  brightnetA, 

NordenskiSld  (p.  884)  mentions  the  occurrence  at  Langban,  of  a  second  lead  ailicak, 
very  similar  in  appearance  and  blowpipe  reactions  to  the  above,  but  with  two  distinct  cleav- 
ages, at  an  angle  of  104'  88'.  The  material  available  was  too  scanty  for  full  examioatioo. 
but  he  sugc;ests  that  it  may  be  a  more  distinctly  crvstallized  variety  of  ganomalite.  [Cchb- 
pare  the  other  lead  silicates,  Kentrolite,  HytUotekile,  Meianotekite.j 

Gabnet,  Min.,  p.  265;  App.  11.,  p.  28.— Orjrst^  Oeyer,  Saxony,  v.  Lasaulx,  J.  Miil, 
1875,  140.  As  a  secondary  mineral  on  trap  rock.  New  Haven,  Conn.,  also  anial.,  £.  .r 
Dana,  Am.  J.  Sc.,  III.,  xiv.,  215,  1877.  Pfltschthal,  Tyrol,  vom  Bath,  Z.  Kryst,  iL,  173, 
1878;  Piz  Alpetta,  Dissentis,  Switzerland,  vom  Rath,  Z.  Krvst.,  v.,  495,  1881. 

(Colophonite)  possessing  double-refraction,  and  in  part,  at  least,  to  be  referred  to  vcsa- 
vianite,  Wiehmann,  Pogg.,  clvii.,  282,  1876  ;  v.  Lasaulx,  J.  Min.,  1876,  630.  Specific 
gravity  determinations.  Church,  Geol.  Mag.,  II.,  ii.,  821,  18 r5. 

AnaL,  in  lava  of  Sautorin  (melanite),  Fouqui,  C.  R.,  Ixkx.,  631, 1875.  Yancey  Co. ,  N.  C. 
(spessartite),  K6nig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1876,  58.    St.  Marcel  (spessartite),  /V«mi, 

0.  R.,  Ixxxiii.,  167,  1876.  Fichtelgebirge,  v.  Oeriehten,  Ann.  Ch.  Phann.,  cLxxxr.,  2i». 
Kaiserstuhl  (melanite.  8-7  p.  c.  TiOa>,  Knop,  Z.  I&ryst.,  i.,  62,  1877.  Scotland,  seTcral 
localities  (11-15  p.  c.  MnO),  HeddU,  Min.  Mag.,  ii,  85,  1878  (Trans.  Roy.  Soc.  Ed.,  xxriii., 
290  et  seq.,  187»).  Leiperville,  Delaware  Co.,  Penn.  (grossularite),  £dnig,  Proc.  Ac.  Xat 
Sc.  Phil.,  1878,  81.  Ural  (men  var.),  Church,  Min.  Mag.,  ii.,  191,  1875)  (butsee  Z.  Kryst. 
v.,  614J.  Pic  Posets,  near  La  Maladetta,  Pyrenees  (chrome)  Damour,  Bull.  Soc.  Min..  ii.. 
165,  1879.  Syssersk,  Ural  (demantoid),  Bammel^rg,  ZS.  6.  Ges.,  xxix.,  819,  1877 ;  Wal^ 
Ur,  Gfeol.  F5r.  FOrh.,  iv.,  184,  l{i78  ;  Ldsch,  J.  Min.,  1879,  785  (see  Church,  abore);  r. 
Kok^harof,  Min.  Russl.,  viii.,  310,  1881,  Wakefield,  Quebec  (4  96  p.  c.  Cr,0,),  Ear- 
rington,  Can.  Nat.,  II.,  ix.,  305,  1880.  New  South  Wales,  JAvermdge,  Proc.  Roy.  Soc. 
N.  S.  W.,  Sept.  1,  Nov.  3,  1880. 

Absorption  spectrum,  Vogel,  Ber.  Chem.  Ges.,  Berlin,  x.,  878,  1877. 
Altered  to  chlorite.  Lake  Superior,  PumpeUy^  Am.  J.  Sc.,  III.,  x.,  17,  1875. 
Occurrence  in  Hungarian  trachytes,  Szcm,  J.  Min.,  Beil.-Bd.,  i.,  802,  1881. 

Referred  by  .Ifallard  (Ann.  Min.,  VII.,  x.,  100,  1876)  to  the  triclinic  system  (peeodo- 
isometric).  His  conclusions  are  supported  by  Bertrand  (Bull.  Soc.  Min.,  iv.,  12,  18,  1881 1 
who  describes  more  fully  the  supposed  method  of  groupmg  of  the  biajsial  elements.  F<r 
example,  a  dodecahedral  crystal  of  aplome,  according  to  tms  view,  is  made  up  of  48  biai- 
ial  crystals  in  the  form  of  triangular  pyramids  meeting  at  the  centre  of  the  dodecahedron: 
the  bases  of  four  of  these  pyramids  together  form  a  dodecahedral  plane.  The  acct<> 
negative  bisectrix  is  sensibly  normal  to  the  base  of  the  pvramid.  and  the  plane  of  the  axes 
sensibly  parallel  to  the  longer  diameter  of  the  rhombic  face;  the  axial  an^le  is  aboat  90'. 
Bertrand  adds  that  such  a  cr^tal  can  be  mechanically  divided  into  the  48  mdividuals  cor- 
responding to  the  optical  division  [but  see  also  p.  viii,  analcite,  p.  5,  boracite,  p.  17]. 

Gabniebite,  App.  II. ,  p.  28.— It  has  been  shown  that,  as  previously  suggested,  the  sub- 
stance called  garnierite  is  not  a  definite  mineral,  but  consists  of  a  hydrous  magnesian  Pli- 
cate more  or  less  impregnated  with  nickel  oxide;  the  amounts  of  magnesia  and  nickel  varr 
widely.  Some  writers,  however,  prefer  to  regard  the  Ni  as  chemically  replacing  the  Mg  (in 
RSiOs  +  naq),  but  this  seems  very  doubtful. — See  Ulrich,  Am.  J.  Sb.,  ill.,  xi.,  235, 18T6: 
Typke  found  in  two  samples,  55-yO  and  66*97  SiO„  Ch.  News,  xxxiv.,  193,  1876;  OarMer, 
C.  K.,  Ixxxii.,  1454,  1876;  Ixxxvi.,  684,  1878;  Dea  Cloizeauz,  anal,  by  Damour,  BulL  Soa 
Min.,  i.,  29,  1878;  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  and  July,  187H  (analyses  by 
Ulrich  and  Kiepenheuer) ;  Liveraidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Dec.  9,  1874,  and  Sept 

1,  1880.  Liversidge  calls  the  commonly  occurring  dark  green  unctuous  mineral,  fkwww ^<j- 
ite,  and  the  rarer  pale  green  adhesive  mineral,  garnierite  ;  the  latter  he  characterizes  as  a 
green-colored  halioysite;  in  the  former  the  NiO  varies  between  32*52  and  0*24  p.  c.,  and  the 
MgO  between  1061  and  24 -820.  c. 

oimilar  deposits  have  been  round  in  Spain,  Meiesonier,  G.  R.,  Ixxxiii,  229,  1876. 

aastaldite.--See  Olaucophanef  p.  62. 
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Gay-Lussite,  Min.,  p.  706. — According  to  Des  CloLEeanz,  the  so-called  pseudomorphs  of 
calcium  carbonate  after  eay-lossite,  from  Sangerhausen,  have  nothing  to  ao  with  the  latter 
mineral,  but  are  probabnr  pseudomorphs  after  celestite;  Groth  regards  them  as  pseudo- 
morphs after  anhydrite  (Min.-Samml.  Strassburff,  p.  142, 1878).  Chtrence  King,  however, 
describes  large  tufa-like  deposits  of  calcium  caroonate  in  Nevada,  forming  beds  20  00  feet 
thick,  and  at  a  height  of  470  feet  above  the  present  level  of  Pyramid  Lake.  These  de^sits 
are  regarded  as  the  shore  formation  of  an  enormous  lake,  called  Lake  Lahontan,  believed 
to  have  existed  in  quaternary  times.  This  calcium  carbonate  shows  occasionally  crystalline 
forms  resembling  true  gay-lussite,  and  the  whole  deposit  is  believed  to  have  existea  origin- 
ally as  this  mineral.  This  view  is  sunported  by  the  fkct  that  gay-lussite  is  now  found  well 
crystallized  in  a  lake  near  Bagtown,  Nevada,  which  is  also  a  remnant  of  Lake  Lahontan. 
For  this  psoudomorphous  shore  deposit  King  proposes  the  name  of  thinolite  (from  ^li, 
shore).  Geology  of  the  40th  Parallel,  vol.  i.,  508,  1879. 

Gay-lussite  has  been  made  artificially  by  Favre  and  Soret,  Boll.  Soc.  Min.,  iv.,  168, 
1881.  Grystallographio  and  optical  examination  of  natural  and  artificial  crystals,  Arzruniif 
Z.  Kryst.,  vi.,24,  1881. 

Oedanite.  Otto  mim,  Arch.  Pharm.,  m.,  xiii.,  608,  1878  (Bull.  Soc.  Min.,  i.,  183). 
A  resin  resembling  amber,  but  not  containing  succinic  acid,  and  less  rich  in  oxygen. 
H.  =  l*5-2.  G.  =  1*058-1 '068.  Color  wine  yellow,  more  or  less  clear.  Transparent. 
Fragile.  Fracture  conchoidal.  Analysis :  C  81  01,  H  11  -41,  0  7*88,  S  0*25  =  100  (ash  006). 
Fuses  to  a  clear  odorless  liquid  at  180  ,  and  sometimes  at  140**.  Found  with  amber  on  the 
afaores  of  the  Baltic.    Named  from  Oeiianum,  Latin  name  of  Danzig. 

Gehlenite. — ^Min.,  p.  370;  App.  n.,p.  23. 

Genthite. — Min.,  p.  471;.  App.  II.,  p.  24. 

Geocronite,  Min.,  p.  105. — AnaL  (6  p.  c.  Cu),  BjOrkskognfis,  Sweden,  Nauek7u>ff,  GeoL 
F6r.  F6rh.,  i.,  88,  1872. 

GERSDOBFFrTE,  Min.,  p.  72  ;  App.  II.,  p.  24.— Anal.  (12*54  p.  c.  Co),  Benahams,  prov. 
of  Malaga,  Spain,  GerUh,  Am.  Ch.  J.,  i.,  a24,  1879. 

An  auriferous  gersdorffite,  from  Bezbanya,  Hungary,  has  been  called  soKHASUQiJTB 
(Bull.  Soc.  Min,i.,  143). 

Getsebite. — App.  II.,  p.  24. 

GxBBSTTE,  Min.,  p.  177. — ^AnaL,  French  Guiana,  Jctnnettaz,  BulL  Soc.  Min.,  i.,  70,  1878. 

Gieseckite. — Min.,  p.  479  ;  App.  II.,  p.  24. 

ainlljiite.  (Fischer,  Mitth.),  Rammdaberg,  Min.  Chem.,  2d  ed.,  ii.,  704  ;  ZS.  G.  Ges., 
xxviii.,  2536,  1876. 

Massive.  Color  grayish  yellow.  G.  =  3*404.  Analyses :  1,  made  in  Rammelberg's 
laboratory;  2,  Rammelsberg,  ZS.  G.  Gks.,  xxviii.,  286,  1876. 


SiO, 

AlaO, 

FoaO, 

MgO 

CaO 

HaO 

1. 

38*75 

4-83 

16  32 

9*48 

26  52 

3-73  =    99-63. 

2. 

37-83 

7-77 

15-63 

9-73 

26*67 

3-80  =  100  93. 

Formula  Il.[R,]aSiTO«  +  2aq.  This  requires:  SiO-  3710,  A1,0,  785,  FeaO,  16*07,  MgO 
4-42,  CaO  26-88,  H,0  818  =  1(H).  Earlier  analyses  by  Fellenberg  and  others,  giving  very 
different  results,  are  discarded  by  Rammelsberg.  B.  B.  fuses  on  the  edges  to  a  dark  glass. 
From  Ginilsalp,  Graubilnden,  Switzerland.    [Needs  further  examination.] 

Gisuondite,  Min.,  p.  418 ;  App.  II.,  p.  24.— Oryat,  Salesel,  Bohemia,  Seligmcmn,  Z. 
Kiyst..  i.,  336,  1877.  Sehrauf,  Z.  Kryst.,  i.,  596, 1877.  Schlauroth,  near GSrlitz,  A.  v.  La- 
iatUx,  Z.  E^ryst.,  iv.,  172,  1879.     The  crystalline  system  of  gismondite  was  first  given  as 


52  APPEin>ix  m. 

tetragonal,  afterward  as  orthorhombic.  Later,  Schiauf  (1.  c.)  was  led  by  the  observed 
variations  in  angle  to  suggest  that  the  crystals  were  twins,  jperhaps  of  triclinic  individnab; 
Ton  Lasaulx  (1.  c. )  has  carried  on  a  more  extended  series  of  observations,  both  optical  and 
crystallographic,  and  has  established  the  truth  of  Schraufs  suggestion,  showine  the  methods 
of  twinning,  and  the  way  in  which  the  pseudo-tetragonal  forms  result  througn  it. 

Oiufite  (or  Giufftte).— See  MHaHUy  p.  81. 

GiiAircESPAE. — App.  II.,  p.  24. 

Glasbachite. — ^App.  II.,  p.  %L 

GuLUBEBiTE,  Miu.,  p.  627 ;  App.  11.,  p.  24. — Or3rit^  Fendschab,  India,  Schimper,  Z» 
Krvst.,  i.,  70,  1877. 
Aranjuez,  Tajo- Valley,  optical  investi«btion,  Lofpeyres,  Z.  Kryst.,  L,  529, 1877. 
Anal!,  Atacama,  Domeyko,  6th  App.,  min.  Chili,  p.  45,  1878. 

Glauoodot,  Min.,  p.80;  App.  II.,  p.  26. — Oryst.,  TT.  J.  Leuns,  Phil.  Mag.,  V.,  ilL,  854» 
1877 ;  Beeke,  Min.  Mitth.,  1877,  101.  Sadebeck,  Min.  Mitth.,  1877,  36;j.  Groth,  Min.- 
Samml.  Strassburg,  p.  42, 1878. 

Glaucontte,  Min.,  p.  462 ;  App.  11.,  p.  25. — ^AnaL,  Is.  Gozzo,  «.  Bamberger^  Min. 
Mitth.,  1877,  271.  Ashgrove,  near  Elgin,  Scotland,  Meddle,  Trans.  Soc.  Edinb.,  xxix., 
79,  1879.  ^ 

Glaccophane,  Min.,  p.  244. — Near  amphibole  in  form  and  composition,  from  Zermatt. 
Bodeww,  Pogg.  Ann.,  dviii.,  224,  1876.  S^rra,  anal.,  LOdeeke,  ZiS.  G.  Ges.,  xzviiL,  249, 
1876.  With  garnet  and  mica  from  Balade  mine,  Ouegoa,  New  Caledonia,  anal.,  Liversidpe^ 
Prixj.  R.  Soc.  N.  S.  W.,  Sept.  1, 1880.  Discussion  or  composition,  Ddlier,  Z.  Kxyst,  iv., 
88,  1879.     Analyses :  1,  Bodewig  (1.  c.) ;  2,  LUdecke  (1.  c);  8,  Liversidge  (L  a). 

,„,8iO,  ALO,Pe,0,FeO   MnO  MgO  CaO  Na.O 
1.  ZemuiU,0.=S1»l  (1)67'81    12W    817    5  78    ....    1807    8-90    719  =  100-45. 

8.  Syra,  55*64    1511    8-06    6*85    0*56     7-80    8*40    9*84  =  100*78. 

8.  New  Caledonia,  G.  =  818 (}) 58  79    14*44  ....    9*88     tr.      11*08    4*80    6*96,  K,0  0*88,  HgO  1-88  s  90-88. 

A  mineral  closely  related  to  glauoophane,  is  called  gastalditb  by  G,  SMLver,  Mem. 
Accad.  Lincei,  II ,  li.,  883,  1875.     Description  as  follows : 

Monoclinic.  In  prismatic  crystals  with  /and  i-l,  but  not  distinctly  terminated.  In 
fibrous  or  columnar  masses.  Cleavage  prismatic,  124"*  25'  (like  amphibole).  H.  =  6-7. 
G.  =  8*044.  Lustre  vitreous  to  pearly^.  Color  azure  blue  to  blacidsh  blue.  Streak  gray* 
ish  blue.  Fracture  conchoidal.  Optic-azial  plane  clinodiagonal.  Double  refraction  nega- 
tive.   Dispersion  inclined;  strongly jpleochroic. 

Composition  :  SRSiOs  +  2[Al9jSisO»,  with  K  =  Fe,  Mg,  Ca,  Nai.    Analysis,  Coesa : 

SiO,        AUG,       FeO      MgO       CaO      Na.0      KtO 
(I)  58-55        21-40       904       892        2*08       4-77         tr.     =    99-71. 

Occurs  in  the  western  Alps  in  chlorite  slate  in  the  valleT  of  Aosta,  at  Broeso,  near 
Ivrea,  and  in  the  valley  of  I^ocana,  Italy,  accompanied  by  pyrite,  chakopyrite,  gamet>  and 
apatite.    Named  after  Prof.  Bartolomeo  GastaloL 

Glaucopyrite. — App.  I.,  p.  6. 

Gmslinite,  Min.,  p.  486;  App.  II.,  p.  25.— Analyses,  Nova  Sootia  and  Bergen  ffill. 
Hoice,  Am.  J.  Sc.,  III.,  xii.,  270.  1876. 


Gold,  Min.,  p.  3;  App.  II.,  _p.  25. — Oryst.,  «.  Kbkacharof,  Min.  RnssL,  vi..  821 
Syssertsk,  Ural,  Helmhacker,  Min.  Mitth.,  1877,  1.     Vom  Bath,  Z.  Kryst.,  L,  1, 


.1874. 
1877. 
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TT.  J.  Lewis,  PhiL  Mag.,  V.,  iii.,  456.  1877.  VflrOspatak,  Werner,  J.  Mm.,  1881,  L,  1 
(ooourrenoe,  Posepny,  Verh»  Gfeol.  Beichs.,  1875,  87). 

Gold  and  silver  alloy  (electnun)  with  4:*9  p.  c.  Kg,  Comstock  Lode,  Nevada,  AUwood, 
Am.  J.  Sc.,  III.,  ix.,  2'iU,  1875.  From  the  Bodie  mines,  California;  G.  =  15*15;  Ag  =  86*4 
p.  0.,  Hanks  and  Atiwood,  Bep.  State  Min.  Cal.,  p.  25, 1880. 

Occurreace  of  gold  and  scheelite,  Charity  mine,  Warren's,  Idaho,  and  Golden  Qaeen  mine, 
Liake  Co.,  Col.,  SilUman,  Am.  J.  Sc.,  III.,  xiiL,  451,  1877.  Ghold  in  Australia,  Wolffs 
ZS.  G.  Ges.,  xxix.,  82,  1877. 

GosLABiTE,  Min.,  p.  647.— Freiberg,  cryst,  (Schranf),  daaX.,Fremel,  J.  Min.,  1875,  675. 
Anal.,  Capanne  Yechie,  Elba,  OrcUtarola,  BolL  Com.  GeoL,  1876,  842. 

G5THITE,  Min.,  p.  169;  App.  II.,  p.  25.— Orsrst,  Cornwall,  Oroth,  Min.-Samml.  StrasB- 
burg,  p.  91,  1878. 
CXocurrence  in  Adair  Co.,  Mo.,  G,  C.  Broadhead,  Am.  J.  So.,  III.,  xiii.,  420, 1877. 

G&AHAMiTE,  Min.,  p.  758.— Huasteca,  Mexico,  occurrence,  KimbaU,  Am.  J.  Sc.,  zii., 
277.  1876. 

Graphite,  Min.,  p.  24  ;  Add.  II.,  p.  25.— Mexico,  CcuHUo,  Katuraleza,  iii.,  275,  1875. 
Siberia,  anal.,  Kern,  Chem.  News,  xxxii.,  229,  1875. 

GREEXOCKTrs,  Mlu.,  p.  59;  App.  11.,  p.  25.— Oryst.,  von  KoJescharof,  Min.  Bussl.,  viiL, 
125,  1881. 

Gbochauite. — ^App.  II.,  p.  26. 

GrCnautte,  Min.,  p.  47.— See  PdydymiUe,  p.  95. 

Guadalcazartte.— See  OnofrUe,  p.  86,  and  App.  IL,  p.  25. 

GuAXAJUATiTE,  App.  II.,  D.  22. — ^Thc  sulphoselenide  of  bismuth,  from  Guanajuato, 
Mexico,  first  mentioned  by  Castillo  (1873),  and  fully  described  by  Frenzel  (J.  Min.,  1874, 
679),  was  called  Frenzelite  in  Append.  II.  (a.  v.).  It  appears,  however,  that  the  same  min- 
eral was  described  in  1873  by  V.  Femanaez,  and  named  Ouanajuatite  (La  Repdblica : 
Peri6dico  oficial  del  Gobiemo  del  Estadode  Guanajuato,  July  18);  the  latter  name  has,  con> 


rina  mine.  Sierra  de  Santa  Rosa,  near  Guanajuato.    The  same  mineral  is  called  castillite 
by  DomeVko,  Min.  Chili,  8d  ed.,  p.  310, 1879. 
Mallet  has  re-examined  the  mineral,  and  obtained  (Am.  J.  Sc.,  III.,  xv.,  294, 1878) : 


Se 

S 

Bi 

A1,0, 

Fe,Os 

SiO, 

H,0 

81-64 

061 

59  92 

2-53 

tr. 

8-47 

1-46    =    99-68. 

After  deducting  6*73  p.  c.  halloysite,  and  0  56  SiO^,  present  as  impurities,  the  result 
obtained  is :  Se  34'3B,  S  0*66,  Bi  65*01  =  100.  The  formula  is  then  Bi,Se„  with  a  little  of 
the  selenium  replaced  by  sulphur;  the  pure  mineral  contains  no  zinc. 

The  siLAoxrrE  of  V.  Fernandez  and  S.  Navia  (La  Keptiblica,  Guanajuato,  Mexico,  Dec. 
25,  1873),  is  a  massive,  bluish-gray  mineral.  H.  r=  2*75.  G.  =  6*43-6*45.  Described  as 
having  the  co-nposition  BiiSe.  Shown  subsequently  by  Fernandez,  and  also  by  H.  D.  Bruns 
(Chem.  News,  xxxviii ,  109, 1878),  to  ba  a  mixture  of  guanajuatite  and  native  bismuth,  and 
not  a  homogeneous  mineral. 

GuAKO,  App.  I.,  p.  6 — ^Doraeyko  (C.  R.,  xc,  544, 1880),  gives  the  following  analyses  of 
minerals  occurring  in  the  guano  of  Mejillones.  (1)  Of  impenect  crystals  in  the  form  of  rect- 
anspiiar  prisms,  implanted  on  walls  of  natural  fractures  in  the  rock;  colorless,  with  vitreous 
lustre.    (2)  Fibrous  and  in  very  elongated  crystals,  pyramidal  in  form,  grouped  in  diverge 


64 


AFPENDQ  m. 


ing  bundles;  grajish,  lustre  Titreous.  (8)  In  small  oonoretions  in  the  earthy  mass  of  the 
guano;  soft  on  exterior,  within  compact  and  homogeneous;  amorphous;  color  yellowish. 

PtOft  MgO       CaO  H9O  (and  oiganio  matter). 

1.    64-89  85  11  =  100. 

a.    40-18  18-53        5-80       86  00  =  100-46. 

3.    27-60  24-88       014       88*80  B,Os  6  80  (Al,Os)  Fe,Oi  3-80  =  09-62. 

Quasipite.— See  OxammUe,  p.  88. 

Guano YULiTE. — App.  II.,  p.  64. 

GuABiNiTE,  Min.,  p.  888;  App.  IL,  p.  26.^0ryst^  OuMCctrdi,  Bend.  Aoo.  Nap.,  Jan., 
1876. 

Ghiejarite.    Cumengey  Bull.  Soc.  Min.,  ii.,  201, 1879;.FWec2eAib.,  iL,  208. 
Orthorhombic ;  in  prismatic  (20  mm.  long)  crystals  flattened  parallel  to  the  brachypina- 

ooid,  with  the  planes  i-S,  i-^^  i-|  in  the  prismatic  zone,  also  l-{  and  i-l,  and  seTeral  others 
less  certain,  7  A  i  =  101"  9',  i-t  a  l-«  =  128'  6'.  Cleavage  i-l  neatly  perfect  (Priedel). 
H.  =  8*5.    G.  =  508.    Color  steel  gray,  with  a  tinge  of  blue.    Analysis,  Cumenge  (1.  c): 


S 
25-0 


Sb 
58-5 


Cu 
15-5 


Fe 
0-5 


Pb 

tr.  =99-5. 


The  calculated  formula  is  Cu3Sb4ST,  or  CuaS  +  2SbaSs.  Behited  to  chalcostibite  (Min.,  p. 
85),  the  formula  for  which  is  CuqS  +  SbaSi,  and  which  has  /a  /=  101\  B.  B.  on  charco&I 
gives  off  antimonial  fumes,  and  yields  when  treated  with  soda  metallic  copper.  Occurs 
with  siderite  at  the  co()per  mines  at  the  foot  of  Muley-Haceu,  in  the  district  of  Guejar, 
Sierra  Nevada,  Andalusia. 

GuMBEUTE,  App.  I.,  p.  Q.^O^rnba  (Min.  Petr.  Mitth.,  ii.,  189,  1879),  has  analyzed  a 
mineral  occurring  as  the  petrifying  material  of  coal  plants  in  the  Tarentaise,  with  the  fol- 
lowing results:  SiO,  49-71,  TiO,  104,  AlaO,  28  62,  Fe,0,  2*69,  MnO  tr.,  MgO  160,  CaO 
tr.,  K,0  6-80,  NaaO  221,  HaO  7-38  (and  coal)  =  100-05.  It  occurs  in  fine  white  pearly 
scales,  somewhat  greasy  to  the  feel.  G.  =2*8.  Exfoliates  like  pyrophyllite.  These  resultd 
show  that  the  mineral  is  essentially  the  same  as  that  called  gUmbelite  by  von  Kobell,  or  a 
sort  of  pinite.  Oenth  (Am.  Phil.  Soc.  Philad.,  xviii.,  259,  1879),  describes  a  mineral 
occurring  in  a  similar  manner  to  the  above  in  coal  shales,  and  as  a  petrifying  material;  bat 
it  is  a  true  pyrophyllite. 

GuMHTTE,  Min.,  p.  179. — Occurrence  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C,  Kerr, 
Am.  J.  Sc.,  III.,  xiv..  496,  1877;  Hidden,  ib.,  xxii.,  22,  1881.  Genih  (Am.  Chem.  J.,  l, 
89,  1879),  has  analyzed  this  gummite  from  North  Carolina,  and  concludes  that  it  is  a 
mechanical  mixture  of  uranium  hydrate,  uranotil,  lead  uranate,  and  barium  ursnate. 

Gtpsum,  Min.,  p.  687;  App  II.,  p.  26.— Orysti  La8peyrt9,  Min.  Mitth.,  1875,  118 
(Beu8ch,  ib.,  1876,  67).    Klien,  Pogg.  Ann.,  civil.,  611,  1876. 

Elasticity  in  different  directions,  CoromHaa,  Z.  Kryst.,  i.,  407,  1877.  Magnitude  and 
position  of  optical  axes  of  elasticity,  von  Lomg,  Ber.  Ak.  Wien,  Ixxvi.,  798,  1877.  Etching 
figures,  FrtM,  ZS.  G.  Ges.,  xxix.,  211, 1877.  Thermo-electrical  properties,  Hankel,  Wieo. 
Ann.,  i.,  277,  1877.  Influence  of  heat  on  double  refraction,  UufA,  Bull.  Soc.  Min.,  it., 
113.  191,  1881. 

Occurrence  at  Vesuvius,  Seacehi,  Att  Ace.  Napoli,  vi.  (Contr.  Min.,  iL,  57). 

Gtbolite,  Min.,  p.  89S.    See    TobermorUe,  p.  128. 


Baddamite.— See  MicrcliU,  p.  80. 
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Halite,  Min.,  p.  113.— Vefravins,  Scacchi,  Att.  Ace.  Nap.,  vi. 

Elasticitv  in  diSterent  directions  determined,  Vaigt,  Pogg.  A 
1875;  Oroih,  Pogg.  Ann.,  civii.,  115,  1876. 

Figures  produced  by  etching,  Sohncke^  Pogg.  Ann.,  clvu.,  82 
819,  1876. 

An  argentiferous  variety  of  halite  is  called  huantajayitk  by  J 
Appendix  Min.  Chili,  1876;  also  Min.  P6rou,  p.  64,  1878). 

Isometric;  occurs  in  cubes,  also  in  incrustations  made  up  of 
fibrous.  H.  =  2.  Color  white,  not  altered  by  exposure.  Trai 
tile  like  cerargyrite.  Composition:  20NaCl  +  AgCl;  an  analy, 
11  =  100.  B.  B.  decrepitates  and  fuses  easily ;  on  charcoal  yield 
in  a  calcareous  gangue  with  cerargyrite,  emoolite,  etc.,  at  the  r 
tajaya,  Tarapaca,  Peru.  Called  iechedor  by  the  miners.  First 
the  Annales  de  la  Socidt4  do  Pharmacie  de  Limay  1873.  See  i 
VU.,  xix.,  829,  1881. 

Hallite.— App.  II.,  p.  26. 

Hallotsite,  Min.,  p.  475;  App.  11.,  p.  26.— AnaL,  Steinbrtlck, 
1876,  354.     Tttffer,  Styria,  John,  Jahrb.  G.  Reichs.,  1878,  386. 
hacker,  Min.  Petr.  Mitth.,  ii.,  231,  1879.    Distr.  San  Mateo,  Pei 
p.  804,  1878. 

A  white  porcelain  clay,  valuable  in  the  arts,  from  Lawren 
INDIANAITE  by  Cox  (Rep.  Geol.  Indiana,  1874,  15;  1878,  154).  I 
beds  four  to  ten  feet  thick.    H.  =  2-2-5.    G.  =  2-81-2-58.    Analj 

SiO.  A1,0.  H,0      H,Oatl00°a     CaO,  Mg 

89-00  86-00  14-00  9*50  0-68 


89-85  86-35  22  90  0-40 

88-90  37-40  23-60  nndet. 

Halotbichite,  Min.,  p.  654. — Anal.,  Idria,  e.  Zep1ux/r<wieh,  Bei 
1879. 

Hamabtite. — See  Btistndaite,  App.  I.,  p.  2  and  7;  also  l)/8onit 

Hannayite.    vom  Eaih,  Ber.  nied.  Ges.  Bonn,  Jan.  18,  1878 
1879. 

Triclinic;  in  prismatic  crystals,  i  a  i'  =  114**  84',  /  A  W  =  1  = 
perfect,  less  so,  parallel  /and  /'.  'Prismatic  planes  yertically  st:  i 
alysis  by  Maclvor: 

P,0»  MgO  H,N 

(f)         45-70  18-90  8-09  U 

Heated  36  hours  at  lOO**  undergoes  no  change;  between  100""  an  ( 
p.  c,  becoming  opaque;  heated  over  a  Bunsen  flame  loses  the  re  i 
the  ammonia  (86*48  —  total  loss).  The  remainder  fuses,  but  disst  > 
centrated  HCl.  Taking  the  loss  between  100"  and  120''  as  wa; 
formula  is  H4(NE[4)Mg,P40io  +  8aq,  which  requires:  PaO»  44-3S, 
H3O  28-12  =  100. 

Discovered  by  Maclvor  of  Melbourne  in  the  guano  of  the  Ski]: 
recognized  as  new  by  Ulrich,  as  stated  in  a  letter  to  vom  Hath ; 
newberyite.    Named  after  Prof.  J.  B.  Hannay,  of  Manchester. 

Harmotome,  Min.,  p.  489;  App.  II.,  p.  Z^.— Mallard  (Ann.  Mi 
following  Des  Cloizcaux,  classes  harmotome  among  pseudo-orthor 
attention  to  its  relation  in  form  to  analcite  and  also  phillipsite.  L 
118,  1878)  describes  the  results  of  a  careful  optical  examination,  ai: 
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of  referrinff  it  to  the  monoolinie  eystem,  bat  FreMnina  (ib.,  iii,  ^  sapports  the  oonchuian 
of  Des  Cloizeaux. 

Hatchbttite,  Min.,p.  781;  App.  II.,  p.  26.  Monte  Falo,  near  Savigno,  Italj,  CasaH, 
Bombicciy  Mem.  Ac.  Bologna,  III.,  viiL,  1877  (Z.  Erjst.,  ii.,  606). 

HatchettoUte.  J.  X.  timith.  Am.  J.  Sci.,  HI.,  xiii.,  865,  Maj,  1877.  0,  D.  AUen,  ibid., 
xiv.,  128,  Au§.,  1877. 

Isometric;  m  octahedrons  with  phines  of  the  cube,  and  8-^.  H.  =  5.  G.  =  4*77-4'90. 
Lustre  resinoua    Color  jellowish  brown.    Translucent.    Fracture  subconchoidaL 

Analyses:  1,  2,  8,  Smith  (1.  c);  4,  5,  Allen  (1.  c): 

Ta,0»    Ob,0»  TlOs    WO,    SnO,    UO,   CaO  YaOs*  FeO  MgO  £,0  NttO  H,0 

1.           66-01  ....  0-75  15-90  7*78  200  SOB  ....    0*60    ....  616 Pbtr.s 99-42,  Smith. 

8.           67-86  ....  0*60  15'63  7*09  0-861  2*51  ....    1*21     ....  4*42  =  10018,  Smith. 

8.           67-25  ....  0-91  16  01  7*11  0*64  212  ....  andet  ....  6-OS »  99*06,  Smith. 

4.  29*88       84*24  1*61  0*80  15'80  8*87  ....  219  0*16     tr.      187  4*49 Pb  tr.  =  SSaO.  Allen. 


■V 


6.    89-60  85-94  ....  ....    8*89    ....    288    Allen. 

*  With  ceriam  oxide. 


B    T 


From  analysis  4  Allen  deduces  the  formula  RsB^Ot  -f  2RRsO«  4-  4aq,  with  R  =  irO«,  Ca, 

Fe,  Mg,  Na^,  and  R  =  Ta,  Gb.  Allen  calls  attention  to  the  close  relation  tp  pyrochlore,  and 
ctugge^s  that  the  original  mineral  in  this  case  may  have  been  anhydrous  ana  hence  anakv 
gous  to  it  in  composition.    The  pyrognostic  characters  are  near  those  of  i>yrochlore. 

Occurs  with  samarskite,  sometimes  implanted  on  the  former  mineral,  in  the  mica  minfiB 
of  Mitchell  Co.,  North  Carolina.    Named  after  the  English  chemist  Hatchett 

Haughtooite. — See  Mica  Group,  p.  77. 

HaOynttb,  Min.,  p.  882;  App.  11.,  p.  26.— Cryst.,  Albani  Mts.,  Selkt,  Z.  Eirst.,  i, 
285,  1877. 

Hayesine,  Min.,  p.  599.— AnaL,  Ataoama,  Chili,  Domeyko,  Ann.  Min.,  VII.,  z.,  26, 187S. 

Hedtphanb,  Min.,  p.  587. — ^L&ngban,  Sweden,  Lindstrdm  (Gteol.  F5r.  F5rh.,  It.,  268, 
1879  .  G.  =6*82.  Color  white  or  yellowish  white.  Analysis  after  deducting  a  little 
CaCOa:  AsaOo  29  01,  V^O,  055,  PbO  4101,  BaO  8*27,  CaO  7-85,  MgO  0-26,  R)  9  17,  a 
3-14,  FeaO,  0-08,  Na^O  015,  K9O  0*09  =  99*57;  this  corresi)onds  to  the  usual  formnk 
SRaAsjOs  +  PbCU,  but  the  variety  is  remarkable  as  containing  so  much  barium.  The 
hedyphane  of  Paisberg  contains  no  barium  or  at  most  only  a  trace. 

According  to  Des  Cloizeaux  (Bull.  Soc.  Min.,  iv.,  98,  1881),  the  L&ngban  hedyphane  is 
monoclinic  and  perhaps  isomorphous  with  caryinite,  p.  20. 
See  also  Mimetite,  p.  81. 

Heboonite. — See  AmblygonUe,  p.  5. 

Heldburgite.    Luedecke,  Zcitsch.  gesammt.  Nat.,  m..  It.,  291,  884,  1879. 

Tetrajaronal,  e  (vert.)  fc  0-7500.  In  minute  (8  mm.  long,  i  to  i  mm.  thick),  prismatic  cm- 
tals.  Planes  »-i,  /,  1 ;  anele  /  a  1  =  ISO*'  41'  fnear  zircon).  In  habit  resembles  guarinite. 
H.  less  than  that  of  steel  Lustre  adamantine.  Color  yellow.  Streak  white.  Trans- 
parent.  B.  B.  infusible.  Composition  unknown  (TiOa  absent).  Occurs  in  the  feldspar 
of  the  phonolyte  of  the  Heldburg  near  Coburg.    [Needs  further  examination.] 

HBLvrrE,  Min.,  264;  App.  U.,  p.  27. 

Hemattte,  Min.,  p.  140;  App.  II.,  p.  27. — OryBt.,  Vesuvius,  Seacehi,  Att  Accad.  Napoli, 

B78  (Contr.  Min  ,  ii.,  1).    Sadebeck,  Pogg.  Ann.,  clvi.,  667.     Binnenthal,  Bucking,  Z. 

'  ^    ^'^.\  ii.  410.     Groth,  Min.-Samml.  Strassburg,  p.  73,  1878.    BiancaviUe,  Etna, 

Knrst.,  iii.,  294,  1879.    Reichenstein,  Silesia,  Hare,  Z,  KfysL,  iv.,  297, 

>n  Island,  vom  Bath,  Z.  Eryst,  vi.,  192,  1881. 


k. 
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CrTBtallogenetio  obserrations,  Scharff,  Jahresb.  Senck.  Kat.  G 
With  iiuignoferrite»  octahedial  crystals,  Vesuvius,  vom  Rath, 

magnetite  in  parallel  position.  Bucking^  Z.  Kryst,  i.,  575;  do. 

Pogg.  Ann.   firg.-Bd.,  viii.,  625 

Hei^tits. — App.  II.,  p.  27. 

Honwoodite.    J,  H.  Collina,  Min.  Mag.,  i,  11,  1876;  C,  Le 
In  botryoidal  globular  masses  haying  a  crystalline  shncture. 

Color  tur(][Uoise  bluo.    Streak  white  witn  bluish  green  tinge.    F: 

yses,  Ck>lljns(l.  c): 

PaOft       AlaO,      Fe,0,      CuO       CaO        H,0        I 

1.  4804       18-24       2-74       710        0  54        1710 

2.  48-20         7-00       ....        19-50 

The  iron,  lime,  and  silica  are  regarded  as  due  to  impurities 
analyses  are  so  obviously  imperfect,  that  it  is  useless  to  attem 
mineral,  however,  seems  to  be  related  most  closely  to  turquoise, 
tates  slightly,  gives  off  water,  and  turns  brown.  B.  B.  infusibl 
Copper  reactions  with  borax.  Occurs  on  limonite  at  the  Wee 
Named  from  Mr.  Wm.  Jory  Henwood. 

HermannoUte.    See  Columbiie,  p.  29. 

Herrengmndite.    Brezina,  Z.  Kryst.,  iii.,  859,  March  25,  18' 
Min.  Mitth.,  ii.,  811,  1879  (Lit.  Ber.  Ungam,  iii.,  510,  1879). 
Monoclinic  (triclinic?)  :  e  (vert.) :  &  :  d  =  2*8004 : 1 :  1*8161. 

planes:  0,  -i-»;  -M,  i-*,  H,  1,  i,  ♦-?,  i-J,  *4»  *4,  *-^,  iA- 
106"  52',  0  A  /=  90°  34'.  Cleavaffe  basal  perfect.  I  less  so,  al 
in  spherical  groups  of  thin  siz-sidca  plates.  The  basal  plane  sti 
ning  plane  generally  0.  Optic  axes  in  plane  parallel  to  the  dirt 
59"  2^  (Li),  65"  18'  to  66°  53'  (Na),  68'^89'  (Tl).  Double  refra 
Dichroism  weak,  bluish  green  and  greenish  yellow.  H.  =  2*5. 
Lustre  vitreous,  on  cleavage  face  sometimes  pearly.  Ck)lor  emer 
and  bluish  green.  Streak  light  green.  Transparent.  Analyses 
iii.,  373;  2,  Schenek,  Min.  ISfitth.,  ii.,  315,  1879. 


SO, 

CuO 

CaO 

H,0 

1. 

24-62 

54-16 

2*05 

19*61  =  100. 

2. 

24  62 

49  52 

8*59 

16-73,  SaO,  0*88,  FeO  01 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  a 
this  the  result  obtained  is :  SO,  23  04,  CuO  57  53,  H,0 19  44  =  lOQ 
regards  the  CaO  as  essential,  and  writes  the  formula:  (CuSO*  +  ac 
2aq).  [The  view  of  Szab6  seems  very  improbable,  and  is  not  estal 
made  to  decide  the  point;  the  mineral  needs  further  examination 

Occurs  with  malachite  and  calcite  in  a  quartz  conglomerate  at 
Belated  to  langite,  brochantite,  etc.    Named  from  uie  locality  II 
Hungarian. 

HEBSCHELriE,  Min.,  p.  437;  App.  II.,  p.  27.— The  herschelit€ 
(called  scebachito  bj  Bauer,  App.  II.,  p.  50),  is  referred  to  phi 
Baih  (Ber.  Ak.  Berlm,  1875,  528);  Becke,  however,  shows  (Min.  i 
that  it  differs  from  chabazite;  he  regards  the  form  as  monoclinj 
manner  analoq^ous  to,  but  not  identical  with,  chabazite.  A  simile 
Lasaulx  (Z  Kryst.,  v.,  838,  1881)  for  the  herschelite  from  Aci  Cs 
yielded :  SiO,  4715,  A1,0,  21*42  (with  Pe,0,),  CaO  6-84  (with  Mg( 
19-  :0  =  100,  leading  to  the  formula  (Na,  K),  Ca  [Ala],Si,Os«  +  12 
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Hessitk,  Min.,  p.  60;  App.  II.,  p.  il.—Schrauf  (Z.  Kryst,  ii,  242,  1878),  describes  a 
highly  modified  cr  rstal  from  Rezbanya;  he  refers  it  to  the  isometric  system,  and  shows  thai 
the  species  is  isomorphous  with  argcntite,  he  notes,  however,  the  variations  in  the  measaivd 
angles,  but  concludes  that  they  fall  within  the  probable  errors  of  observation,  Krtnner 
(Z.  Kiyst.,  iv.,  542),  describes  isometric  crystals  of  unusual  perfection  from  the  Jacob  and 
Anna  mine,  Botes  Mt.,  between  Zalathna  and  V6r5spatak,  Transylvania.  Becke  (Min.  Petr. 
Mitth.,  iii.,  801,  188u)  has  subjected  the  crystals  from  Botes  to  a  careful  examination,  and 
argues  [but  not  conclusively]  that  they  must  be  referred  to  the  triclinic  system,  although 
they  closely  approximate  to  tne  isometric  form.  An  analy^sis  gave  him :  Ag  60*60,  Au  1  '87, 
Te  .>7 "22,  quartz  0*40=  9968,  corresponding  to  AgaTe  with,  as  assumed  by  the  author,  a 
little  AujTe,. 

From  Kcarsarge  mine,  Dry  Canon,  Utah,  Genth  (anaL  by  RaJU),  Am.  Phil.  Soc.  Philad, 
xvii.,  115,  1877  (or  Z.  Kryst.,  ii,  8).    Chili,  Domeyko,  C.  R.,  bmd.,  65J2,  1875. 

Hetssrolite.  G.  E.  MoorCy  Am.  J.  So.,  m.,  xiv.,  423,  Nov.,  1877.  Hetaimte,  Xau- 
mann-Zirkel,  Min.,  11  ed.,  p.  871. 

Announced  as  follows,  but  not  fol^  described:  In  botryoidal  coatings  with  oolnmnar 
radiate  structure.  H.  =  5.  G.  =  4*988.  Lustre  metallic  to  submetamc.  Ck>lor  black. 
Streak  brownish  black.  Opaque.  Brittle.  Contains  zinc  and  manganese,  and  stated  to 
be  a  zinc  hausmannite,  but  no  analyses  published.  Occurs  intimately  associated  with  chal- 
cophanite  (whence  name  from  iralpoif  companion)  at  the  Passaic  zinc  mine,  Sterhng 
Hul,  New  Jersey.     [A  more  complete  description  is  needed.] 

HETAiBrrE.— See  HeUBrcUte, 

Heterooenite,  App.  II.,  p.  27. — St.  Anton  mine,  Heubach,  near  Wittichen,  BadeD, 
Sandberffer,  J.  Min.,  1876,  280. 

Hetebomosfhite. — See  Jamesonitey  p.  64. 

Eeubaohite.    F.  Sandber^er,  Ber.  Ak.  MOnchen,  1876,  288. 

In  thin  soot-like  incrustations;  in  dendritic  or  small  spherical  aggregates.  H.  ==2iS. 
G.  =8*44.    Color  deep  block.    Streak  submetallic.    Analysis,  Zeitschel  (1.  c.): 

CO2O/  NiaO,  FcOa  MUaOa  H,0 

66*60  14*50  613  160  12-59  =  99-22. 

This  corresponds  to  8RgOs  +  4HaO.  B.  B.  infusible.  Soluble  in  concentrated  hydro- 
chloric acid,  with  evolution  of  chlorine;  the  solution  deep  bluish  green,  but  on  dilutit« 
with  water  becomes  rose  red.  Occurs  as  a  secondary  product  coating fcarite  at  the  St.  Anton 
mine,  in  the  Heubachthal,  near  Wittichen,  Baden;  also  at  the  mine  Eberhard,  near  Alpirs- 
bach,  Wtirtemberg.  This  mineral  was  first  referred  to  heterogenite  by  Sandbei^r,  J,  Min., 
1876,  280.     [Is  the  substance  homogeneous  ?] 

HBULANDrrE,  Min.,  p.  444;  App.  II.,  p.  28.— Oryat.,  Turkestan,  c.  Jeremefefy  Verb. 
Min.  Ges.  St.  Pet ,  II.,  xiii.,  889  (Z.  Kiyst.,  u.,  603). 

AnaL,  Orange  Free  State.  So.  Africa,  Coh^,  J.  Min.,  1875,  116.  San  Piero,  Elba, 
Chratiarola  ana  Sansoniy  Att.  Ace.  Tosc.,  iv.,  175,  1879;  ib.,  p.  814. 

Occurs  at  Leiperville,  Delaware  Co.,  Penn.,  Kdnig,  Z.  Kryst,  ii,  303,  1878. 

See  also  EpisUlbite,  p.  42 ;  and  Oryzite,  p.  87. 

Hezagonite. — See  Amph4bole,  p.  6. 

Hibbertite.    Reddle,  Min.  Mag,  ii  ,  24,  1878. 

Pulverulent.  Color  lemon  yellow.  Analysis  after  deducting  20-68  p.  c.  of  the  matris« 
kammererite.  insoluble  in  dilute  acid :  CO,  25-44,  PeO  3-28,  MnO  0-58,  MgO  26-56,  CaO 
28-46,  n^O  15  78  =  100.  From  a  quarry  of  chromite  on  the  island  of  Unst  Named  after 
Mr.  Hibbert,  the  discoverer  of  the  chromite.  [The  investigation  of  the  substance  is  not  suf- 
ficiently complete  to  prove  that  it  is  a  distinct  species;  it  seem  to  be  a  mixture  allied  to 
predazzite  and  pencatite,  Min.,  p.  708,  709;  and  App.  II.,  p.  45  ] 
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Hiddenite^— ^3ee  SpodumeM,  p.  112. 

HismoEBiTB,  Min..  p.  489;  App.  IL,  p.  28.-nAnaL  of  a  related  mineial  (€ollins),  Japan, 
Milne,  Min.  Mag.,  iii.,  99,  1879. 

Hofinannite.  Be€M,  Ace.  Line.  Trans.,  III.,  ii.,  185,  1878.  Occurs  in  tabular  crvstaLs, 
shaped  like  rhomlM;  ther  are  colorless,  tasteless,  and  odorless.  G.  =  1*0565.  Soluble  in 
alcohol  (5  pts.  in  1000  pts.  alcohol  at  14'')  more  readily  than  in  ether.  Melts  at  71°  to  a 
fluid  resemblingoliye  oil,  bums  with  a  bright  flame.  Composition  CaoHaoO ;  an  analysis 
gave:  G  82'2d,  H  12*20,  0  5  57.  Forms  a  white  crystalline  efflorescence  on  lignite  in  the 
neighborhood  of  Siena.    Named  after  Prof.  A.  W.  Hofmann,  of  Berlin. 

Homilite.  S.  R.  PaijkuU,  Geol.  P5r.  F3rh.,  iii.,  229, 1876.  Des  Cloizeaux  and  Damaur, 
lb.,  iii.,  385,  1877,  or  Ann.  Chim.  Phys.,  V.,  xU..  405,  1877.     • 

Monoclinic.  In  angles  closely  related  to  gadolinite  and  datolite.  /a  /=  116",  0  ^ir-i 
=  90**  89',  O  A  2-1  =  147"  20'  (0,  7,  2-4  =  f-t,  2-i,  /  of  datolite,  Min.,  p.  880).  Crystals 
octahedral  in  habit  by  extension  of  I  and  2-4,  also  0  and  i-4  prominent.  Cleayage  indis- 
tinct Axes  in  a  plane  perpendicular  to  plane  of  symmetry,  bisectrix  nearly  narallel  to 
grismatic  edge.  2Ha  =  97°  5'  to  98^  22'  (red).  Dispersion  p  >  u,  also  of  oisectrices 
orizontal  (Des  aoizeaux).  H.  =  4-5-^5  (5-5  Paijkull).  G.  =  8*34  (3-28  Paiikull).  Lustre 
resinous  to  vitreous.  Color  black  or  blackish  brown.  Streak  grayish.  Translucent  in 
thin  splinters.    Analyses:  1,  Paijkull  (L  c);  2,  Damour  (1.  c); 

SiOa     B,0,   AlaOa  FoaO,  FeO  MnO   MgO   CaO    Ce«Os»  NaaO  KaO      ign. 

1.  81-87  [1808]    1*50    215    16*25....    052    27*28    ....       I'OO    041       0  85  =  100. 

2.  8800  [15-21J 1818  0*74    ....    27*00     256      101    ....       2-80  =  100. 

♦WithLa,0,.DIjO,. 

From  analvsis  1  the  following  formula  is  calculated:  FeCaaBaSiaOto,  which  corresponds 
closely  with  that  of  datolite,  to  which  the  mineral  is  similar  in  crystalline  form.  This  simi- 
larity was  first  pointed  out  by  NordenskiOld  (Geol.  F6r.  F5rh.,  iii.,  282, 1876).  B.  B.  homi- 
lite fuses  very  readily  to  a  black  j^lass  ;  reacts  for  iron  and  boracic  acia.  Completelv 
decomposed  by  HCl  with  ^elatinization.  Found  on  the  Stocks  near  Brevig,  Norway,  with 
meliphanite  and  erdmanmte.    Named  from  dutXeoj,  to  occur  together. 

Des  Cloizcaux  remarks  that  some  crystals  of  homilite  are  throughout  doubly  refracting, 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  crust  of 
singly  refracting  material,  while  still  others  are  entirely  singly  refracting.  In  this  respect  it 
is  closely  similar  to  gadolinite;  whether  this  variation  is  certainly  due  to  alteration  does 
not  appear.  An  analysis  of  some  of  the  isotropic,  brownish-colored  fragments  gave  Damour 
(Q.  =  808):  SiOa  28-01,  BaO, 5 54,  ZrOa 8  47,  AUG,  8-81,  CeG  19-28,  DiO,La08-U9,  FeO 5-4*2, 
MnO  1-35,  CaO  1100,  KaO  1*98,  SnO,  0-45,  HaO  1*310,  TiOatr.  =  100.  Damour  remarks 
the  simil^ty  in  appearance  of  the  isotropic  mineral  analyzed  by  him  to  true  erdmaimite, 
and  adds  that  the  mineral  supposed  to  be  the  latter  contains  no  boron  (see  also  p.  43). 

HopEiTB,  Min.,  p.  514.— Damow  and  Des  CUnzeaux,  Bull.  Soc.  Min.,  ii.,  181,  1879. 
Friedel  and  Sarasin,  ib.,  p.  15^). 

Des  Cloizeaux  has  made  a  cryBtallographio  and  optical  examination  of  hopeite,  confirming 
and  extending  the  results  of  L^vy  and  Haidinger.  Damour  shows  that  it  is  essentially  a 
zinc  phosphate,  and  Friedel  and  Sarasin  have  succeeded  in  forming  artificially  crystals 
which  have  the  form  and  optical  properties  of  hopeite,  and  which  have  the  composition 
ZnjPaO^  4-  4aq,  which  requires  :  PaOe  81*07,  ZnO  53*18,  HaO  15-75.  They  conclude  that 
this  formula  expresses  also  the  composition  of  natural  hopeite.  According  to  Schraof  his 
new  species  eggonite  (q.  v.)  is  closely  related  in  form  to  hopeite. 

HOBBACHITE.— App.  II.,  p.  28. 

HosNULENDs. — See  Amphibole,  p.  5. 

HOBTONOLITS. — App.  I.,  p.  7. 

HowLTTE.— Min.,  p.  598;  App.  II.,  p.  28. 


60  4^PSXDIX  UL 

Huantsjayite. — See  HdHUy  p.  55. 

HuAscx)UTE,  Mln.,  p.  42. ^-A  maasiyd  minenJ  baving  a  bluish  graj  color  is  lefoixed  to 

huascolito  by  Raitnimdi  (Min.  P^rou,  p.  202, 1878).    He  obtained  alter  deducting  14'50  p.  a 

Singue:  S  27  70,  Pb  20*86,  Zn  44*50,  Fe  088  =  100,  from  the  Poderosa  mine.  Province  of 
OS  de  Mayo,  Peru.  D<ymeyko  describes  a  mineral  from  Morochocha,  Pern,  corresponding 
in  composition  to  PbS  +  (Zn,Fe)S,  with  Zn  =  16*59;  another  from  Coro-Coro,  Bolivia, 
afforded  5  p.  c  ZnS  (6th  App.  Min.  Chili,  p.  17,  1878). 

Hf^BNERTTE,  Min.,  p.  608;  App.  II.,  p.  28. — Nevada,  containing  thallium,  Sandberger, 
J.  Min.,  1877,  508.  From  Morochocha,  Peru,  Raimondi,  Min.  P^rou,  p.  241,  1^78. 
Occurs  at  Rabenstein,  Sandberger,  J.  Min.,  1879,  869.  Found  by  W.  P.  Jenney,  in  the 
Black  Bills,  Dakota,  at  the  Comstock  mine,  near  Deadwood. 

ft 

Bullite.    K  T.  Bardman,  Proc.  Boy.  Ir.  Acad.,  XL,  iii.,  161,  1878. 

Massive.  U.  =  2.  Color  velvet  black.  Lustre  waxy  but  dulL  Analysis,  Hazdman : 
SiOfl  39*44,  AUG,  10-36,  Fe,0,  20*^2,  FeO  8  70,  MgO  7*47,  CaO  4*48,  H,0  13  62,  MnO  tr. 
COa  tr.  =99*78.  Occurs  filling  and  ooatiug  vesicular  cavities  in  the  basalt  of  Cammoney 
Hill,  near  Belfast,  Ireland. 

Heddle  remarks  that  hullite  ma]r  be  considered  as  a  desiccated  chlorophsite,  but  he  aUsD 
gives  the  following  analysis  of  a  similar  mineral  from  the  basalt  at  Kinkdl,  in  Fifeshiiv. 
Scotland:  SiO,  88*5S),  Ai^O,  17*34,  Fe^OalFoO  undet.)  1597,  MnO  1-66,  CaO  3-94,  McO 
8*65,  K,0  067,  H,0  18*48  (at  100'  8*04)  =  100*20.  This  he  reganls  as  a  homogeEe«'>u^ 
mineral,  and  believes  it  to  somewhat  support  the  daim  of  hullite  to  be  considered  u.-  an 
independent  species,  Trans.  Boy.  Soc.  £dmb.,  xxiz.,  89,  1879.  [Near  delessit^s;  compile 
also  diabantite.] 

Hnminite.  A  hydrocarbon  from  Ostmark,  in  Wcrmland,  Sweden,  which,  according  to 
Ekraan  (O^v.  Ak.  Stockh.,  1868,  188).  has  the  composition  (ash  free):  C  67lo,  O  298  s  H 
3  53,  X  0-47,  S  ro*40]  =  lOU.  A  similar  coal  from  Gryhytte,  Finberget,  Sweden,  hass 
according  to  Helland  (Gcol.  FOr.  F6rh.,  ii.,  521,  1875),  the  composition  (ash  free):  C  67 17 
0  2811,  H  3-89,  N  tr.,  S  0  83  =  100. 

HuMTTB,  Min.,  p.  863.— See  ChondrodiUf  p.  26;  and  App.  II.,  p.  28. 

Huntilite. — See  MacfarlamUt  p.  71. 
Hyalitb.— Min.,  p.  199;  App.  II.,  p.  28. 

Htalosiderite. — Miu.,p.  256;  App.  II.,  p.  28. 

Hyalotddte.    Nordenaktdld,  Geol.  F5r.  F5rh.,  iii.,  882,  1877. 

Massive.  Coarsely  crystalline.  Cleavage  easy  in  two  directions,  at  an  angle  of  approxi- 
mately 90" ;  also  less  easy  in  a  third  direction,  in  the  same  zone  (Des  Cloizeaux).  H.  =  5-0 'Oi 
G.  =  8*61.  Lustre  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  verr 
thin  plates.  Brittle.  Optically  biaxial,  axes  in  a  plane  parallel  to  the  axis  of  the  zone  of 
tlnre  cleavages:  2H  =  9u''-99''  (red),  bisectrix  positive  (Des  Cloizeaux,  Bull.  Soa  Min.,  i.. 
9,  1878).     Au  incomplete  analysis  gave  : 

SiO,  PbO  BaO  CaO  ign. 

89-62  25  80  20  66  7*00  0*82    AlaO,,  KtO,  etc.,  tr. 

B.  B.  fuses  to  a  clear  glass,  which  in  B.  F.  becomes  blackened  with  reduced  lead.  On 
charcoal  with  soda  in  small  amount  fuses  to  a  clear  glass;  with  more  soda  in  K.  F.  gives  a 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves,  I&aving  a  skel- 
eton of  silica.  Insoluble  in  hydrochloric  or  sulphuric  acids.  Occurs  enoaringly  in  a  gray- 
ish-white feldspar,  with  hedyphane  and  schenerite,  at  Tj&ngban,  WemmLnd,  Swedcii 
Named  from  vaXo?,  glass,  and  Trjxetv,  to  melt, 

Htdsasoillite. — See  Oibbsite,  p.  51 
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Hydrabstsitc— App.  II.,  p.  28  (8). 
Hydrocaatorite.— See  Petdlite,  p.  91. 


Hydrocerussite.    NordenakiSld,  Geol.  FOr.  FSrh.,  iiL,  881,  18*; 
A  hydrous  lead  carbonate  (perhaps  2PbCOs  +  HaO),  occurring  8 

natiye  lead,  at  Langban,  Wermland,  Sweden.  It  consists  of  wl 
plates,  showing  one  perfect  cleayage;  soft.  Soluble  in  acid  with  < 
ide.  According  to  Bertrand  (Bull  Soc.  Min.,  iv.,  8?,  1881),  the  i 
nal  plates,  and  optically  is  uniajual,  negative.    [Needs  fuilher  ezi 

Htdbocupsite. — ^App.  II.,  p.  28. 

Htdboctanite.— App.  IL,  p.  29. 

Hydrofluorite.  Setiechi,  Att.  Ace.  Napoli,  vi.,  1873  (Contrib. 
fiuoric  acid  gas  observed  at  Vesuvius,  especially  after  the  eruption 

Hydrofranklinite.  According  to  the  late  W.  T.  ^copper,  a  nei 
manganese,  and  iron.  Occurs  in  small,  very  brilliant  iron-black  re 
octahedral  cleavage  highly  perfect.  H.  =  4-4*5.  G.  =  4'06-4'(K 
N.  J.    [The  original  investigation  was,  unfortunately,  never  oomp 

Htdbohalite. — App.  II.,  p.  29. 

Hydroilmenite. — See  Meruiecanite,  p.  76. 

Htdsomaonesite. — App.  11.,  p.  29. 

Hydroniocite.  A  name  suggested  for  a  doubtful  substance  conj 
oxide  of  nickel,  Texas,  Penn.,  U.  U.  Shepard,  Min.  Contr.,  1877. 

Hydrophllite. — See  CMoroedkUe,  p.  25. 

Hydrorhodonite.    N.  Engdr&my  Geol.  F5r.  F5rh.,  ii.,  468, 187 
Massive  ;  crystalline.    Cleavage  easy  in  one  direction.     H.  =  6 

vitreous.     Color  red-brown.    Streak  brownish  white.    Translucent 

parent.    Fracture  splintery.    Analyses : 

SiO,        MnO       FeO      MgO      CaO       LiaO         Na^O 

1.  4407       80-88        104       6-98       8-60        1-23  039 

2.  44-06       81-15       1-00       7*24       3-54    (LiCl,  NaQ  =  4-80 

Formula  RSiOs  +  H3O,  or  rhodonite  i>lu8  a  molecule  of  watei 
the  separation  of  silica.^    B.  B.  fuses  easily  to  an  opaque,  brownj 

manganese.    The  powdered  mineral  becomes  black  on  heating.    Fi 
land,  Sweden.     [Perhaps  simply  a  hydrated  rhodonite.] 

Hydrotitanite.— See  Perofshite,  p.  91. 

Htobophilite,  App.  II.,  p.  29. — ^Belated  mineral  from  Reuschba 
J.  Min.,  1878,  885.    * 

Hypersthene,  Min.,  p.  209;  App.  II.,  p.  29. — Anal.,  Adirondac 
Chem.,  March,  1877.    Finland,  (Ef v.  Finsk.,  xvii.,  72-3.    Arvieu, 

Ixxxvi.,  1419,  1878.  Santorin,  Fouqui,  Bull.  Soc.  Min.,  i.,  46, 
Meinich,  ffJoridaJU,  Z.  Kryst.,  iv.,  519,  1860. 
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CrystallogrRphic  and  optical  description  with  analyses,  Bodenmais,  Beeke,  Min.  Petr. 
Mitth.,  ili.,  60,  1880.  From  Dem^byend,  Persia,  in  trachyte,  Blaaa,  Min.  Petr.  Mitth.,  iii, 
479,  1881. 

« 

Htpoghlobite.— Min.,  p.  893;  App.  II.,  p.  80. 

Ice,  Min.,  p.  135.— Optical  structure,  Koch,  J.  Min.,  1877,  449.  Bertin.  Ann.  Ch. 
Phys.,  v.,  xiii.,  288,  1878.    Klocke,  J.  Min.,  1879,  272;  1881,  i,  23. 

Idocsasb. — See  Vesuvianite,  p.  129. 

Idrocaatorite  (Hydrocastorite). — See  FiBtaliie,  p.  91. 
IgelstrOmite. — See  Pyroaurite,  p.  99. 

IhlSite.    Schrauf,  J.  Min.,  1877,  252. 

Amorphous.  Forms  an  efflorescence  on  graphite,  having  a  botryoidal  or  sm&ll  reniform 
structure.    G.  =  1*812.    Color  orange  yellow,  oecoming  i»le  yellow  in  diy  air.     Analyses: 

SO.       AlaOa,Fe,0,  FeO      CaO  HjO 


■V 


1.  88-2  24-5  21        ...  85-5    =    100-8. 


V , / 


2.  87*4       0-8  26-1  0*4  85*6    =      998. 

> , > 

8.  87*2  25*6  1-4         0*8  858    =r      99*8. 

Formula  perhaps  [FealSaO,-,  +  12aq.  =  SO,  88-96,  Fe«0,  25-96,  H,0  86-07.  Soluble  in 
cold  water.  Occurs  at  the  graphite  deposits  at  Mugrau,  Bohemia,  owing  its  origin  to  the 
decomposition  of  imbedded  crystals  of  pyrite.  Named  for  Mr.  Ihle,  superintendent  of 
mines  in  Mugrau.     [Near  coquimbitn.] 


Uesite.    A,  F,  Wuensch,  Mininj^  Index,  LeadyiUe,  Colorado,  Nov.  5,  1881.     In  loosely 
Iherent  crystalline  f  "^  "*       '^  '       ^—      »,  ^    i,^.  .  .         .      «•• 

ble.     Analysis  by  M. 


adherent  crystalline  aggregates,  prismatic.     Color  white.    Taste  bitter,  astringent.     Yi)i- 
I.  W.  lies  : 


SOs  MnO  ZnO  FeO  H,0 

85-85  2818  5-68  4*55  8018    =    99-39. 

This  corresponds  approximately  to  IISO4  +  4aq.,  which,  with  R  =  Mn  :  Zn  :  Fe  =  5  : 1 : 1. 
requires  :  SO3  85-68,  MnO  22-58,  ZnO  5  15,  FeO  458,  H,0  82-06  =  100.  Readily  soluble 
in  water.  Occurs  in  a  siliceous  gangue  with  the  sulphides  of  iron  and  zinc  (from  which  it 
has  been  formed),  in  veins  2  to  8  inches  wide.  Locality  in  Hall  Valley,  Park  Co.,  Colorado. 
Named  after  Dr.  M.  W.  lies,  of  Leadville. 

Ilmenite. — See  MenacccmitBy  p.  76. 

Ilmenorutile. — See  Buttle,  p.  105. 

Ilsemaxnttb.— App.  I.,  p.  7. 

Ilvaitb,  Min.,  p.  296  ;  App.  11.,  p.  80.— Analyses,  (1\  Elba,  8Mcz  (Min.  Mitth.,  187% 
72),  an  unaltered  crystal;  (2\  Early,  quoted  by  "Reynolds  (Chem.  News,  zzztL,  85, 1877), 
Proc.  Roy.  Ir.  Acad*.,  II.,  iii.,  52,  li377. 

SiO,    Fe^O,    FeO    MnO    CaO     HaO 

1.  G.  =  4087 (1)29-67    21-26    33-09    074    13-88    2-82  =  100-41. 

2.  29-98    2016    81-83    802    18-71    0-42,  Al.0, 0-36,  MflO 0-80,  K,0 0-20. 

|m,0  0-29  =  100-22. 
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« 

SipScz  makes  the  water  essential,  and  adopts  the  formnla  of  StAdeler  :  BtTBi]  SuOis,  or 
IljCa^Pei  [FeaJSi^OiB;  Reynolds  neglects  the  water,  and  writes:  R6[R9]Si4Cri7,  or  GaaCFe* 
Mn),[Pea]Si40,T. 

According  to  Websky,  isomorphous  with  humite,  Ber.  Ak.  Berlin,  1876,  201. 

Indianaite. — See  HalloysUe,  p.  55. 

lodobromite.    A.  von  Lasaulx,  J.  Min.,  1878,  619. 

Isometric,  in  octahedrons  with  cubic  planes.  Cleavage  octahedral  indistinct.  G.  = 
5 '713.  Color  sulphur  yellow,  sometimes  greenish.  Sectile.  Composition:  2  Ag(Cl,Br)  + 
Ag  I  =  CI  7-79,  Br  17-18,  1 1415,  Ag  60-88  =  100.    Analysis,  Lasaulx  (L  c): 

CI  Br  I  Ag 

709  17-80  1505  69-96    =    99-40. 

B.  B.  giyes  off  bromine  vapors  and  leaves  a  silver  globule.  Found  in  small  cavities  in 
ferruginous  (juartz  at  the  mine  '-  Schdne  Aussicht,"  near  Dernbach,  Nassau,  associated 
with  beudantite,  carminite,  and  probably  greenockite. 

loDTMTE,  Min.,  p.  117. — Artificial  crystals,  hemimorphic,  «.  Zepharavich,  Z.  Kryst.,  iv., 
119,  187D. 

Gryst.,  Dernbach,  Nassau,  Seliffmann,  Corr.  Bl.  Nat.  Ver.  Bonn,  xxxvii.,  180,  1880. 
Occurrence  at  Caracoles,  Chili,  Domeyko,  6tii  App.  Min.  ChLLi,  p.  29,  1878. 

loLTTE,  Min.,  p.  299;  App.  II.,  p.  80. — ^Blba,  lyAehiardi,  Att.  Ace.  Tosc.,  iL,  Jidy4, 
1875  (ZS.  G.  Ges ,  xxvi.,  462).  Pseudomorphs,  Wichmann,  ZS.  G.  Ges,,  xxvi,,  675,  1874. 
In  Hungarian  trachytes,  Szabd,  J.  Min.,  Beil-Bd.,  i.,  o02,  1881. 

lonite.    5^.  Pumell,  Am.  J.  Sc.,  III.,  xvi.,  153,  August,  1878. 

A  fossil  hydrocarbon  found  in  a  more  or  less  impure  condition  in  the  lignite  of  lone 
Valley.  Amador  County,  California,  Structure  firm,  earthy.  Color  brownish  yellow. 
Partially  soluble  in  cold  alcohol,  largely  soluble  in  ether,  completely  so  in  chloroform.  A 
brown  tarry  oil  containins^  a  small  quantity  of  parafflne  is  separated  by  dry  distillation. 
Exact  chemical  nature  unknown.     « 

iBTDiuJff,  Min, p.  12.— Oryst.,  Ural,  v.  Jeremejefy  Verh.  Min.  (Jes.  St.  Pet.,  II.,  xiv., 
155,  1879  (Z.  Kryst.,  iii.,  437). 

Ibidosmixb,  Min.,  p.  12.— (Nefdanskite),  v.  Kokschtvrof,  Min.  Russl.,  vi.,  287,  239,  1874. 

Ieon,  Min  ,  p.  15;  App.  II.,  p.  80.— The  native  iron  of  Ovifak,  Disco  Bay,  Greenland, 
discovered  by  Nordemkidld  in  1870  ((Efv.  Ak.  Stockh.,  1870,  1058,  and  1871,  1,  or  Geol. 
Mag.,  ix.,  1872),  and  by  him  regarded  as  of  meteoric  origin,  has  been  exhaustively  studied 
both  in  its  geognostic  and  chemical  relations: — See  iVbrda Wot,  CEfv.  Ak.  Stockh.,  1871,  453; 
Naudchoff,  ib.,  Bihang,  i.,  April,  1872  (or  Min.  Mitth.,  1874,  109);  Dauhrie,  C.  R.,  Ixxiv., 
1516,  1S73,  and  Ixxv.,  240,  1872,  and  Ixxxiv.,  66,  1877;  Wilder,  GOtt.  Gelehrt.  Anzeig., 
1872,  197,  and  J.  Min.,  1879,  aJ2;  Tachermak,  Min.  Mitth.,  1874,  165;  Steenstr:tp,  Ved. 
Medd.  Copenhagen,  1875,  Nos.  16-19  (or  ZS.  G.  Ges.,  xxviii.,  225, 1876);  TSmebohm,  CEfv. 
Ak.  Stockh.,  Bihang,  1878;  Meunier,  C.  R.,  Ixxxix.,  215,  1879;  J.  Zatarence  Smith,  Ann. 
Oh.  Phys,,  v.,  xvi.,  452,  1879.  The  observations  of  Steenstnip,  and  later  more  particularly 
those  of  Tornebohm  and  Smith  make  it  very  certain  that  the  iron  is  not  meteoric  but  of 
terrestrial  origin. 

Iserite. — See  Buttle,  p.  105. 

ISOCLASITE — App.  L,  p.  7. 

Ittneeitb,  Min.,  p.  833. — It  is  concluded  by  van-Werwerke  on  the  basis  of  a  microscopi- 
cal and  chemical  examination  that  ittnerite  and  skolopsite  belong  together,  and  that  both 
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are  results  of  the  partial  alteration  of  hatlynite  (J.  Min.,  1880,  ii.,  964).    This  oonfiims  fbd 
conclusion  of  Bammelsberg  (Syst  Min.,  p.  333,  and  Min.  Ghem.,  2d  ed.,  p.  450). 

IvioTrrE, — App.  I.,  p.  7. 

Jacobsitb,  App.  I.,  p.  8. — ^L&ngban,  Wermland,  Sweden,  anal,  by  LindstrOm:  FefOt 
58-89,  MnaO,  6-96,  MnO  2993,  ]!k&0  1-68,  CaO  040,  PbO  1-22,  P,Os  0-06,  inaol.  217  = 
100-81.  This  corresponds  to  Mn  [Fea,  Mn,]  O4 ;  quot^  by  NordenshiSld,  GeoL  F5r.  FoHl, 
iu.,  384,  1877. 

Jadeite,  Min.,  p.  292. — Analyses  of  related  minerals,  Damour.  BuIL  Soc«  Min.,  it., 
157,  1881. 
See  also  NepriU,  p.  84. 

Jaipusite,  Min.,  p.  47  (Syepoorite,  Jeypoorite,  wron^  orthog..  Mallet). — According  to  & 
recent  investigation,  by  F.  R,  MaUety  01  the  cobalt  mineials  of  the  Khetri  mines,  Rajpo- 
tana,  India,  the  simple  cobalt  sulphide,  originally  called  syepoorite,  probabhr  has  no 
existence;  the  cobalt  minerals  identified  were  cobaltite  and  danaite.  Becorda  GeoL  Sun 
India,  xiv.,  pt.  2,  190,  1881. 

Jalpaite. — Min.,  p.  89;  App.  II.,  p.  80. 

Jahesonite,  Min.,  p.  90;  App.  II.,  p.  80. — Belated  mineral  (heteromorphite)  from  Axns- 
berg,  Westphalia,  anal.  correspondiDg  to  7PbS  +  4Sb9Ss,  Pisani,  0.  R.,  IzxxiiL,  747, 1876. 

Anal.  (Sarlay)  Wiltau,  IHchler,  Min.  Mitth.,  1877,  855.  Sevier  Co.,  Arkansas,  Ihmmn^ 
torhf  Amer.  Assoc.,  1877,  184  Spain,  Province  of  Huelva,  Oenth,  Am.  Ch.  Joum.,  i,  ^5, 
1879.    Arkansas,  C.  E.  Wait,  Trans.  Amer.  Inst  Min.  Eng.,  viii.,  51,  1880. 

Jarostte,  Min.,  p.  600. — Oryst.,  v.  KoJcseharof,  Min.  Russl.,  vi.,  227,  1874. 

Occurrence  at  the  Vulture  mine,  Arizona,  SiUiman^  Am.  J.  Sc.,  III.,  xviii.,  78, 1879;  anaL 
(1),  Penfitld^  ib.,  xxi.,  160,  1^1.  Occurrence  at  the  Arrow  mine,  Chaffee  Co.,  ColoradA. 
and  anaL  (2),  Kdnig,  Am.  Chem.  Joum.,  ii.,  875.  1881.  Occurrence  in  the  province  of 
Cajamarca,  Peru,  Bamondi,  Min.  P^rou,  p.  234,  1878. 

H,0         SiO, 
[11-43]        1-08  =  100. 
10  55         . . . .  =  100*44. 

The  water  determined  in  (1>,  viz.,  12*91,  was  too  high,  the  result  obtained  by  differenee  is 
nearer  correct.  In  (2).  the  silica  has  been  deducted,  and  8*8  p.  c.  of  turgite  remains  to  be 
rejected.  The  formula  is  then  K,  [Fe,],S40«,  6H,0  =  KaSO*  +  [Fe,]  S,0„  +  2[Fe,] 
H.0,. 

JAULmoTTE,  Min.,  p.  800. — A  related  resin  (CssHiaOa),  from  ESflach,  Styria,  for  wfaidi 
the  name  kCflachite  is  provisionally  suggested  by  Ddlter,  J.  Min.,  1880,  ii.,  152  (ret). 

Jbfferisite.— Min.,  p.  494;  App.  II.,  p.  80;  see  also  Femiicw/ife,  p.  129. 

Jeffebsonite. — Min.,  p.  215  ;  App.  II.,  p.  80. 

Jogjrnaite. — See  Scorodite,  p.  108. 

JoBDANiTE.— Min.,  p.  88;  App.  II.,  p.  81. — Orvst^  Binnenthal,  W.  J,  Laoia^  Z.  KrysL. 
ii,  191,  1878. 

JULIAKITE. — App.  I.,  p.  8. 

**       'TBOiOR. — See  PsUomda/ne,  p.  98. 


SO, 

FCaOa 

KaO 

Na,0 

1.    G.  =  8-09 

80-42 

48-27 

8-53 

0-28 

2.    G.  =  3144 

29-33 

52*36 

7-30 

0  90 
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Ealuszite.— App.  II.,  p.  81  (54). 

Kaolinite,  Min.,  p.  473;  App.  II.  p.  81. — ^AnaL,  Qncmast,  fielgitun,  de  Komnek,BvIi, 
Ac.  Bel^.,  II.,  xliv.,  733,  1877. 

Chemical  and  microscopical  discussion  of  kaolin  from  the  "Bnnt  Sandstein"  of 
Thnringia,  Herold,  Inaug.  Diss.  Jena,  1875.  Schmid,  in  an  extended  discnssion  on  the 
same  subject,  names  two  kinds  of  crystallites  observed  by  him  mikrovermicvlUt  and  mihrO' 
gchorlit,  the  latter  he  regards  as  probably  tourmaUne,  ZS.  G.  G^.,  xxyiiL,  87,  1876. 

KARARFyEITE. — App.  II.,  p.  82. 

EIakstentte. — Min.,  p.  621;  App.  II.,  p.  81. 

Karyinite. — See  Carpiniie,  p.  20. 

Keatingine. — See  Rhodonite^  p.  104. 

KETLHAtnTK,  Min.,  p.  887. — Contains  scandium,  Cleve^  CBfy.  Ak.  Stockh.,  xzxyi.,  Na  7, 
p.  8,  1879. 

^elyphite.  Sehrauf,  Verb.  G.  Reichs.,  1879,  244.  Gray  serpentinous  coating  of 
pyrope  crystals  from  Kremze,  near  Budweis,  Bohemia.  The  pyrope  has  been  analyzed  by 
acharieer, 

Kennoottitb.— See  MiargyriU,  p.  77 

KentroUte.    Damour  and  vom  Rath,  Z.  Kryst,  y.,  82,  1880. 

Orthorhombic;   axes,  c  (vert.) :  5  :  (X  =  0*784, 1 :  0  683.    Obseryed  planes:  i,  1,  and  ir-l 
small.     I  /\1  =  115°  18',  1  A  1  (terminal)  =87"  29'  and  125*^  83'.     Cleavage:  prismatic, 
distinct.    Crystals  minute,  often  grouped  in  sheaf-like  forms  resembling  stilbite,  planes 
rough,  and   the    prismatic    horizontally  striated.     Also  massive.     H.  =  6.     G.  =  6 '19 
Color  dark  reddish  brown,  on  the  surface  blackish  (vom  Rath).    Analysis,  Damour: 

SiO,  MnOa  PbO 

15-95  24-50 (or  MnaO,  22-26)  5979    =    100*24. 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  composition  of  the  mineral, 

is  left  in  doubt;  on  the  first  supposition  it  is  expressed  PbMnSiOft,  which  requires:  SiOa  16*21, 
MnOj  23-52,  PbO  60  27  =  100;  on  the  second  it  is  Pb^  [Mu-,]SiaO»,  which  requires:  SiO, 
16-58,  Mn^Oa  21  83,  PbO  61*59  =  100.  [The  latter  formula  is  the  more  probable  one;  see 
MelanotekUe,  p.  75.]  B.  B.  on  charcoal  gives  a  lead  coating  and  with  soda  a  globule  of 
lead.  In  a  salt  of  nhosphorus  bead  dissolves  and  gives  in  K.  F.  a  slight  yellowish  color, 
after  the  addition  of  saltpeter  becomes  bright  violet.  Dissolves  in  part  in  oilute  sulphuric 
acid  with  the  separation  of  manganese  oxide  and  silica.  With  HCI  chlorine  is  disengaged. 
From  southern  Chili,  exact  locanty  unknown.  Occurs  with  quartz,  barite,  apatite.  Named 
from  HivTfiov,  spike.  Websky  calls  attention  to  the  fact  that  the  angles  of  kentrolite 
agree  very  closely  with  those  of  descloizite  (Z.  Eryst,  y.»  552). 

Kebrtte.— App.,  p.  31. 

KiBSERrns.— Mm.,  p.  641;  App.  II.,  p.  81. 

Killinite. — See  Spodumene,  p.  112. 

Kjerulfine,  App.  II.,  p.  81.— See  Wctgnerite,  p.  180. 

Klapbotholite.— App.  I.,  p.  8. 
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KLmocBOCiTE.— See  Clinoeroette,  p.  28. 
EIlinophjeite. — See  ClinopJuBtte,  p.  28. 
EOCHELITE. — App.  I.,  p.  8. 
E5flachite. — See  Jaulingite,  p.  64. 

EdHLEATTE. — App.  II.,  p.  81. 
EOLLOPHAN. — App.  I.,  p.  9. 

EoNOSBEROiTE,  App.  II.,  p.  82.— See  Amalgam^  p.  4. 
EoppiTE.~App.  II.,  p.  82. 

EOBABFYEITE.— App.  11.,  p.  82. 

E5moiTE,  Min.,  p.  561. — Oryst.,  iaomorphous  with  Tivianite,  Grothy  MiiL-Saixunl 
Stnissbuig,  p.  106,  1878. 

E&A.USITB.— See  Dufremte,  p.  89. 

Krennerite.  Bunsenin,  Krenner,  Termesz.  Fflzetek,  1877  (Wied.  Ann.,  i.,  687).  Erbk- 
NERiTE,  vomBath,  Ber.  Ak.  Berlin,  1877,  292  (Z.  Ervst.,  i.,  614,  1877).  Schrauf,  lb.,  il. 
285,  1878. 

Orthorhombio  (monoclinic?   Schraof).     Axes:   c  (yert.)  :h:   d  —  '50415 :  1  :   -94071. 

Obserred  pJanes  :  0,  *-l,  «,  /,  ^2,  *-|,  i-S,  i-S,  1,  2-1,  3-1,  l-l,  f-l.  1-1, 1,  1-2,  H- 

i  A  /=  93'*  80';  0  A  1-1=  151"  48';  0  a  W  =  153"  14' :  0  A  1  =  143"  39'.  In  verti- 
cally striated  prismatic  crystals.  Cleavage:  basal  perfect  (v.  Bath).  Lustre  metallic,  brill- 
iant.    Color  silver  wiiite  to  brass  yellow.     Onaque.    Brittle. 

Contains  gold  and  tellurium,  with  a  little  silver  and  copper,  bnt  exact  composition  not  yet 
determined;  Schrauf  obtained  from  an  approximate  blowpipe  analysis.  An  +  A^(Pb?)  52, 
or  Au  31.  B.  B.  decrepitates  ^'iolentl^.  Found  at  Nagrag,  IVansylvania.  associated  with 
quartz  and  nyrite.  Belated  to  sylvanite  in  the  angles  of  two  zones,  but  different  in  others. 
Also  related  in  composition  to  cauaverite. 

This  is  the  mineral,  according  to  Krenner  and  Schrauf,  which  has  formerly  gone  by  the 
names  gelberz,  weisstellur,  mallerine,  etc.,  see  Min.,  p  81. 

As  the  name  bunsenite  has  been  accepted  for  the  nickel  protoxide  from  Johanngeorgen- 
stadt,  vom  Rath  has  given  this  mineral  the  name  krennerite  from  the  original  discoveier. 

KrOnnkita.  7.  Dameyko,  5th  Appendix  Min.  Chili,  1876;  also  8d  ed.  Min.  Chili,  p. 
350, 1879. 

Triclinic  (?).  In  irregular  prismatic  crystalline  masses  with  coarsely  fibrous  stmcture. 
Cleavage  distinct  parallel  to  an  edge  of  the  prism.  G.  =  2 '5.  Lustre  vitreous.  Color 
azure  flue,  changing  somewhat  on  exposure  to  the  air.  Composition :  CuSO«  +  Na^SO*  + 
2aq  =  copper  sulphate  47  23,  sodium  sulphate  42  09,  water  1068  =  100.  Analysis  by 
Erinnke  :  CuSO*  46*28,  NaaS04  42*95,  HaO  10-77  =  100.  Perfectly  soluble  in  water. 
Found  in  thQ  copper  mines  near  Calama,  on  the  road  from  Cabija  to  Potosi,  Bolivia^ 

Krugite.~See  PolyhaliU,  p.  96. 

Labbadorite,  Min.,  p.  841;  App.  II.,  p.  82. — AnaL,  Adirondacks,  N.  Y.,  Leeda,  Amer. 
Ch.,  March,  1877.  Arvieu,  Arveyron,  Piaani,  C.B.,  Ixxxvi.,  1420,  1878.  Klement,  Min. 
Petr.  Mitth.,  i ,  366,  1878;  Schuster,  ib.,  p.  867. 

See  also  Fddapar  Chroup,  p.  45. 

LANABKirE,  Min.,  p.  628  ;  App.  II.,  p.  88.— Oryst  desoription,  with  oorrectloQ  of  pr^' 
viously  accepted  angles,  Schrauf,  Z.  Ei^st.,  L,  81,  1877. 
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LiANOiTE. — ^Min.,  p.  666;  App.  II.,  p.  88. 
Ijjlpis  Lazull — Min.,  p.  884;  App.  II.,  p.  88. 

LiAUMONTiTE,  MliL,  D.  809;  App.  II.,  p.  88.— AnaL,  New  Sont 
M&g.j  i.,  54,  1876.    Monte  Catini,  Beeht^  Accad.  Line.  Trans.,  I 

Analysis  by  A.  Smita  (Min.  Mitth.,  1877,  268),  of  leonhaiU 
(see  Brezina,  ib.,  1877,  98)  gave:  SiO,  52  92,  Al.O,  22*44,  CaO  : 
for  material  dried  over  sulphuric  acid,  and  SiOa  60*15,  AljOa 
for  ignited  material.  The  first  corresponds  with  the  preyionsljr  i 
CalleOift,  which,  however,  expresses  tne  composition  of  the  min 
in  dry  air,  or  at  lOO"*,  a  part  of  its  water.  Smita  confirms  the  o 
is  to  be  referred  to  laumontite,  differing  from  it  only  in  havii 
which  goes  off  at  100°. 

Xjaubite,  Min.,  p.  74 ;  App.  n.,  p.  88. — Artificially  preparer 
Debray,  Bull  Soc.  Min.,  ii.,  185,  1879. 

I«autite.    Frenzel,  Min  Petr.  Mitth.,  iii.,  615 ;  iv.,  97,  1881. 

In  small  brilliant  crystals,  short  prismatic,  with  /,  i-4  and  0; 
massive :  compact.     Columnar  to  nne  fibrous,  radiated,  also  fii 
G-.  =  4*96.    Lustre  metallic.    Color  iron  black.    Streak  black. 

Analyses,  Frenzel : 


S 

As 

Sb 

Ag 

Ci 

1. 

1800 

42  06 

•  ■  •  • 

11-74 

27 

2. 

17-60 

41*06 

•  •  •  • 

11-62 

28- 

8. 

18-57 

42-60 

0-58 

8  08 

88 

The  iron  in  (3)  is  due  to  chalcopyrite;  another  determination  of 
Formula  deduced  CuAsS  [see  below],  with  Ag  replacing  in  pa 
S  18-78,  As  44  01,  Cu  37-21  =:  100.  B.  B.  decrepitates  violently 
arsenical  fumes.  In  the  closed  tube  yields  an  arsenical  mirror. 
gives  with  hydrochloric  acid  a  silver  chloride  precipitate.  Found 
berg.  Saxony;  accompanied  by  metallic  arsenic,  ruby  silver,  U 
galenite,  and  barite.     [A  homogeneous  mineral  ?    May  it  not  con 

Layendulan,  Min.,  p.  560. — Anal.,  Chili,  Goldsmith^  Proc.  Ac. 
1877. 

Layboffitb. — ^Min.,  p.  216;  App.  II.,  p.  38. 

Ijawrencite.    Daubrie,  C.  B.,  Ixzxiv.,  66,  Jan.,  1877. 

Iron  protochloride,  shown  by  Daubr^c  to  be  present  in  the 
Named  after  Dr.  J.  Lawrence  Smith,  of  Ijouisville,  Ky.,  who  det 
in  the  meteoric  iron  of  Tazewell.  Daubrde  also  uses  the  name  sxi 
drop). 


Laxmannite. — ^App.  I.,  p.  9. 

Lazulftb,  Min.,  p.  572 ;  App.  IL,  j).  88. — Anal.,  discussion  of 
w,  Jahrb.  G.  Rolens., 
r.  8c.,  III.,  xxi.,  410). 


per,  Jahrb.  G.  Reicns.,  1878,  611.     Cfanada,  Hoffmann,  Ghdol.  Cai 
J.  & 


Lead,  Min.,  p.  17;  App.  II.,  p.  83.— Russia,  occurrence,  v,  Kok 
286.     Huancavelica,  Peru,  Baimondi,  Min.  Porou,  p.  145,  1878. 

LeadhtLute,  Min.,  p.  624  ;  App.  II.,  p.  83. — Laspeyrts  (Z.  Kr 
ooncludes  that  his  supposed  species,  maxite  (App.  II.,  p.  88),  is  r 
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hillite.  The  cTjstalline  form  is  monoclinic,  acoordinff  to  him,  with  /?  =  89**  48>,  and  tbe 
composition  is  expressed  by  the  empirical  formulaHioPbi(.C»S»0»«,  which  requires  SOi 
817,  CO,  808,  PbO  81-91,  H^O  1 84  =  100  (seealso J.  pr.  Ch.,  xi.,  28, 1874;  xii., 347. 18:«; 
xiii.,  ;s70,  187G).  The  extremely  complex  character  of  the  formula  makes  it  somewhAt 
improbable. 

Bertrand  (C.  R.,  Ixxxvi.,  848,  1878)  describes  leadhlUite  from  Matlock,  Derbyshire,  with 
2E  =  72''  yeUow  (Sai-diuia  and  Scotch  crystals  have  2E  =:  21^);  the  angle  dimmishes  with 
rise  in  tomncrature,  and  finally  2E  =  W  at  250** ;  above  this  point  the  crystaLs  fly  to 

Sieces.  As  Dearing  upon  the  question  of  the  independent  character  of  'susannite,  Beitnnd 
escribes  crystals  from  Leadhills,  in  which  he  finds  gray  colored  spots  with  2£  =  21 ',  and 
green  colored  spots  which  are  UDiaxial.  The  species  leadhillitH  and  susannite  are  prob- 
ably identical. 

lieldyite.    IDinig,  Proc.  Acad.  Nat.  Sc.  Philad.,  1878,  84. 

In  verruciform  incrustations,  consisting  of  fine  scales  with  silky  lustre ;  also  stalactitic; 
ciTstalline  ( ?).  H.  =  1-2.  Luistre  resinous.  Ck>lor  grass-,  blue-,  or  olive-green.  Streak 
white.    Analysis : 

SiO,  A1,0,  FeO  MgO  CaO  H,0 

61-41  16-82  8-60  8-07  815  17-08    =    100i». 

The  formula  calculated  by  the  author  is  KoCAlslSiiOit  +  5aa,  with  B  =  Fe,  Ca,  Mg,  Ht. 
B.  B  fuses  with  intumescence  to  a  light  yellow  green  glass.  In  the  closed  tube  gives  off 
water  and  becomes  brown.  Soluble  readily  in  HCl,  with  partial  gelatinization ;  afier 
ignition  insoluble.  Found  with  grossular  garnet,  soisite,  and  quarts,  at  Leiperville,  Dda- 
ware  Co.,  Penn.    Named  after  Dr.  Joseph  Leidy,  of  Philadelphia. 

LEoxBABDrrE. — See  Lawnontite,  p.  67. 

LEPmoLiTE.— Min.,  p.  814;  App.  IL,  p.  83.— See  Mica  Graupf  p.  77. 

Lepidophflsite. — ^See  Wad,  p.  180. 

Lesleytte.— App.  I.,  p.  18. 

Lettsomite,  Min.,  p.  666.— AnaL,  La  Garonne,  Dept.  du  Var,  Piaani,  C.  R.,  IxxxvL 
1418,  1878.    Optical  characters  investigated,  Bertrand,  Bull  Soc.  Min.,  iv.,  11,  1881. 

LEucHTENBEBorrE,  Miu.,  p.  600;  App.  11.,  p.  84. — ^Microscopic  examination,  v.  Leuchia^ 
berg,  Bull.  Ac.  St.  Pet.,  xxi.,  609,  1876. 

Leucite,  Min..  p.  884;  App.  II.,  p.  84.— The  question  as  to  the  true  crystalline  syst4»in 
of  leucite  has  been  discussed,  as  follows  :  Hirsehwald,  Min.Mitth.,  1875, 227  ;  7\xhermai, 
Min.  Mitth.,  1876,  65  (anal,  by  Berwerth);  vom  Rath,  J.  Min..  1876, 281,  403;  HirachwM, 
J.  Min.,  1870,  619,  733  ;  Baumhauer,  Z.  Kryst.,  i.,  267,  1877  ;  Hiraehwald,  Min.  Fetr. 
Mitth.,  i.,  85,  1878  ;  Bammhauer,  Min.  Petr.  Mitth ,  i.,  287.  1878 ;  Groth,  Z.  Enrst,  v.. 
264,  1880;  Weisbach,  J.  Min.,  1880,  L,  143;  also  MaOard,  Ann.  Min.,  VII.,  x..  79,  1875. 
Hirschwald  maintains  that  the  spcxjies  is,  in  fact,  isometric,  with  polysynthetic  structurp. 
This  view  is  opposed  by  Bammhauer,  vom  Rath,  and  Groth,  and  tne  results  of  a  series  of 
experiments  on  the  etchlnu:  of  the  crystalline  faces  seem  to  prove  its  tetragonal  nature. 
Mallard  regards  leucite  as  pseudo-isometric,  referring  it  to  the  orthorhombic  system,  an»i 
later.  Weisbach.  on  the  basis  of  a  series  of  measurements  by  Treptow,  has  reached  a  simi- 
lar conclusion. 

Fotiqiii  and  LSvy  have  succeeded  in  obtaining  artificial  crystals  of  leucite  (C.  R.,  Ixsxvu.. 
9f?l,  1S7S,  and  Bull.  Soc.  Min.,  iii..  118.  1880);  and  ffautefetUlle  (C.  R.,  xc„  818,  878, 18*)' 
has  formed  an  iron  leucite,  containing  iron  in  place  of  the  alumina.  In  both  obms  tbe 
same  twinnins^  is  observed,  and  the  same  optical  characters  as  in  natural  crystalSb 

Analyses  hy  Berwerth,  Acquacctosa,  near  Rome  (Min.  Mitth.,  1876,  66 ►;  SchuUe,  Albani 
v^^  T.  Min.,  1880,  ii.,  114.  Occurrence  on  the  island  of  Bawean,  Dutch  East  Indies 
'-Zirkel,  J.  Min.,  1875, 175. 


APPENDIX  nx.  69 

Lenooohaldlto.    Bandberger;  Bsiersen,  J.  Min.»  1881,  L,  268. 

In  very  slender,  needle-like  crystals.  Nearly  white,  with  tinge  of  green.  Lustre  silky. 
Analysis:  ASiOsWm  P.Oa  160,  CuO  4710,  CaO  IM,  MgQ  2-28,  ign.  9*57  =  100  ;  cor- 
responding to  CU4AS9D9  +  8HsO,  or  GuaAsaOs  +  CuHtOs  +  2aq,  which  requires:  A8«0» 
42'75,  CuO  47 '21,  HaO  10*04  =  100.  Becomes  first  sreen  on  ignition,  and  finally  fuses  to 
a  black  glass.  Occurs  as  a  delicate  coating  with  mauchite  ana  calcite.  Wilhemine  mine 
in  the  Spessart.  [A  more  complete  description  is  to  be  desired  ;  the  mineral  is  apparently 
an  arsenical  tagilite.] 

Itoacomanganite.  Sandberger,  J.  Min.,  1879,  870.  Announced  as  a  snow-white  min- 
eral, in  broad  foliated-radiated  aggregates.  B.  B.  becomes  brownish  black,  and  fuses 
easily.  Contains  MnO,  FeO,  alkalies  and  water.  From  Rabenstein,  near  Zwiesel.  [Needs 
further  examination.    Is  it  related  to  fairfleldite  7] 

Leucophanite,  Min.,  p.  260;  App.  11..  p.  M.Sertrand  {^hH  Mag.,  V.,  iii,  857,  1877) 
concludes  on  optical  grounds  that  leucopnanite  is  to  be  considered  either  as  monoclinic  or 
hemihedral  orthorhombie.  €hvth(Z,  Kryst.,  ii.,  199,  1878)  proves  that  the  crystals  are 
really  monoclinic,  and  deduces  the  axial  relations,  c  (vert.)  :b:d  =  1*054 : 1 :  1*061 ;  /}  =  90* 
approx.    Groth  describes  twins  and  fourlings  analo^us  to  harmotome. 

Mammelsberg  (ZS.  Q.  Ges.,  xxviii.,  57,  1876)  publishes  some  new  analyses,  and  deduces 
the  formula :  It,  »Si,  4O1,  +  6NaF  with  R  =  Be :  Ca  =  1 : 1 ;  this  requires :  SiO,  49*85,  BeO 
11*16,  CaO  24  68,  NanO  10*93,  F  6  69  =  10281. 

LEUCoPTBrrE.— Min.,  p.  77;  App.  II.,  p.  84. 

Iiencojcena. — See  Titanomorphitef  p.  122. 

Iienootila.    Bare,  Inaug.  Diss.  Breslau,  1879  (Z.  Kryst,  iv.,  295). 

In  fibres  irregularly  grouped  on  serpentine.  Cleavable,  parallel  and  perpendicular  to 
the  longitudinal  direction;  optically  ortnorhombic(?).  Lustre  silky.  Color  green.  Analy- 
sis : 

SiO,      A1.0t      Fe,0,      MgO       CaO       Na,0      K,0        H,0 
2898        6-99       816        2978        7*87       1*32         tr.         17*29    =    99*89. 

This  corresponds  nearly  to  R»rR,]Si«0,,,  8H,0.  Easily  soluble  in  HCl  and  HiSO^.  B. 
B.  fuses  and  becomes  slightly  yellow,  and  yellowish  brown.    From  Reichenstein,  Silesia. 

Ifevig]ianite.-~See  Onofrite,  p.  86. 

Lbvynite.— Min.,  p.  481 ;  App.  II.,  p.  84    See  also  ChahazUe,  p.  22. 

LiBETHENiTE,  Min.,  p.  563. — Orysti,  pseudo-orthorhombic  (monoclinic),  aooording  to 
Sehrauf,  Z.  Kryst.,  iv.,  19, 1879. 

Made  artificially,  Friedd  and  Saroiin,  BulL  Soc.  Min.,  a,  157,  1879. 
LiEVEiTE. — See  BvaiUy  p.  62. 
IiIMBACHITE  — App.  II.,  p.  84. 
LiMBiLiTE.— Min.,  p.  258;  App.  II.,  p.  84. 
LiM0NiTE.~Min.,  p.  172;  App.  II.,  p.  84. 

LiKABiTE,  Min.,  p  663;  App.  II.,  p.  81.  -Oryst.,  Erzbeig,  v.  Zepharovieh,  Lotos,  Deo., 
1874. 

Arffentine  Republic,  anal.,  Frenzd,  J.  Min.,  1875,  675;  cryst,  v.  Rath,  Z.  B^ryst.,  iv., 
426,  1880. 

AnaL,  State  of  Jalisco,  Mexico,  Barcena,  Naturaleza,  iv.,  55,  1877. 


Both  correspond  doeel;  to  the  formnlA  SBS  -i-  RBi,  or  BS,  B,Si. 
Untonlta^See  ThomvmiU,  p.  131. 
Xaonite^-See  TeUurium,  p.  119. 

LUk«>rdite. 

Maaaive  ;  in  It ^  -  ,  -  .,     -. 

slight  blue  or  gTeeniah-blue  tint     CompoaitioD 
=  [Al,]"  and  some  [PeJ,  according  to  an  aa  ,_  _, 
keu^  Cornwall.     Aji  arsenical  erauBite,  Min.,  p.  imS. 
to  be  deeired.] 

LithlophlUto— See  Triphi/liU,  p.  134. 

LirmoPHOsiTE,  App.  L,  p.  9. — See  Paikmetane,  p.  9S. 

LiUdionite  (Lithidionite).    E.  Scaeehi,  Rend.  Accad.  Napoli,  Dea.,  1680. 

Blue  lapilli,  found  at  Vesuvius  ia  1873,  7  to  2S  mm.  in  diameter,  were  found  to  conBrt  of 
a  white  earthy  subatanee,  with  a  glassy  blue  cruat  Of  the  latter,  H.  =  6-6,  6.  =  3-!^. 
The  mean  of  two  analysis  gave,  after  being  washed;  SiOi  Tl  57,  CuO  ai«,  PeO  4-03,  E.O 
lO'Ba,  Na,0  6'78  =  99-78.  Slightly  attacked  byHCI;  fuses  very  easily  {tbewhil«  nnclms. 
consisting  of  Bugite,  olivine,  etc.,  is  infusible).  The  author,  on  the  ground  «f  the  fosibilitT. 
regards  the  sub^nce  as  a  mixture  of  quartz  and  the  carbonatf^  of  potassium  and  eodimn. 
[The  name,  obviously,  does  not  belong  to  a  definite  species,  why  it  was  given  doee  not  Kpprar.  ] 

LrviN09iONrrB,  App,  II.,  p.  35.— Analysis  by  F.  P.  FrtwWe(Chem,  News.  xL,  188,  IPTSi. 
after  deducting  impurities  :  (})S  23'73,  Sb 53-75,  Hg  2-2-Sl  =  100.  for  which  the  formula 
HgS  +  2Sb,S,  is  given  (but  Grnth  suggests  HgjS  +  4Sb,S.,  Z.  KrvsL,  \i..  87).  AnaL 
by  Barecna  :  S  23-97,  Sb  5313.  Hg  20'00,  ganeue  and  loss  3-01  =  100,  Naturaleia,  iv.,  268. 
1879,     From  Guadalcazar,  Meiico,  anal,  by  Page,  Ch.  News,  xlii.,  198,  1880. 

Made  artificiaUy,  Balcer,  Ch.  News,  xliL,  106, 1880. 

LOLUBoiTB,  Min.,  p.  76  ;  App.  11.,  pp.,  85,  St— Anal,  (satersbergile,  FeAs.).  Brent 
Norway,  A^ordm4hiBld,  Geoi.  JVSr.  POrh.,  li.,  2(3,  1875.  Monte  Challancheo,  Daaphiny,  in 
orj-stals,  Fremel,  J.  Slin.,  1875,  677.  In  serpentine  of  Reichenstein,  tjileda.  Hart.  Z. 
Kryst.,  iv.,  295. 

ZKraiiite.    Haneymatm,  Proo.  Nova  Scotia  Inst  Nat.  Se.,  v.,  15, 1878. 

A  transparent,  Elatisy,  leek  green  mineral;  streak  white;  fractnre  splinter.  H.  =6-Sl 
0.  =  2-41.  GelttUnizes  with  ECl.  An  analysis  by  H.  Louis  gave  :  SiO,  63-7i,  AI:0.  frS:. 
PeO  1-36,  MnO  tr.,  CaO  17-37,  MgO  0-88,  K,0  3-M,  Na,0  0-C6,  H,0  13-08  =  90-6S.  [Needs 
further  examination;  free  dlica  is  very  profaobfy  pKoent] 
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axes  ed.  Axial  angles  :  2Ha  =  97°  60',  2Ho  =  119%  and  hence  2Y  =  82°  22'.  Dispersion 
of  the  bisectrices  almost  zero,  of  the  axes  small  p  >  v. 

H.  =  3-4.  G.  =  3*12.  Lustre  brilliant.  Color  bright  green.  Streak  greenish  white. 
Transparent.    Analysis  (mean  of  several) : 

P,0,  PeO  HaO 

3011  62-76  16-98    =    99*86. 

This  corresponds  to  FctP^Oit,  9H80  (or  H,Pe,P40,e  +  8aq)  =  PjO»  29-89,  PeO  58*06, 
HsO  17  05  =  luO.  B.  B.  colors  the  flame  pale  screen,  and  leares  a  black  residue.  In  the 
closed  tube  decrepitates  violently,  becomes  dark  blue,  and  gives  oft  water.  Soluble  in 
dilute  hydrochloric  and  sulphuric  acids. 

Occurs  with  siderite,  vivianite,  pyrite,  at  the  Wheal  Jane  mine,  near  Truro,  GomwalL 
Namea  after  Mr.  Ludlam,  of  London. 

LuDWiQiTB. — App.  n.,  p.  86. 

LOneburoite. — App.  I.,  p.  10. 

LuNKiTE. — See  PseudomalachUey  p.  97. 

Lttzonite,  App.  n.,  p.  36. — See  CUmie,  p.  27. 

Macfarlanite.  The  occurrence  at  Silver  Islet,  Lake  Superior,  with  the  metallic  silver, 
of  thin  plates  and  grains  of  a  reddish-brown  sectile  mineral,  containing  As,  Ag,  Co,  Ni,  and 
supposed  to  be  new,  was  described  by  T.  MacfarUme  in  1870  (Can.  Nat.,  Peb.  1).  To  the 
granular  ore,  or  mixture  of  reddish-colored  grains  with  other  minerals,  the  name  macfabt 
LANiTE  was  given,  later,  by  Major  Sibley  (quoted  by  Mdefarltme^  Trans.  Amer.  Inst.  Min. 
Eng.,  viii.,  236,  1880;  see  also  Courtis,  Eng.  Min.  J.,  xxvii.,  March  29,  1879).  In  1879 
Wurtz  described  two  supposed  new  minerals  from  Silver  Islet,  huntilitb  (Eng.  Min.  J., 
xxvii,  56,  1879)  and  aniuikite  (ib.,  p.  124).     His  descriptions  are  as  follows  : 

Huntilitb. — In  two  varieties  :  (A)  Of  a  dark  gray  or  more  commonly  black  color;  dull, 
amorphous,  porous,  and  fragmentary;  (J9)  apparently  crystalline;  one  cleavage  direction; 
bright  slate  color,  and  occurs  imbedaed  in  calcite.  (A)  is  the  more  common.  Semi-malle- 
able.   H.  less  than  2*5.    G.  =  7*47  {A),  6 '27  {B),  after  deduction  of  impurities.   Analyses  : 

As       Sb       S       Ag       Hg      Co      Ni      Pe      Zn    H^O  gangue. 
A     21  10    3-33    0-78    5900    1*04    8-92    1-96    306    2*42    019    3-23*    =  100-08. 
B     23*99    4*25    1-81    44  67    1*11    7*83    3*11    8-68    806    0*88    1-65*    =    98*88. 

'•  U)  SUicate  0*88,  calcite  2-35;  (B)  do.  0*66  and  110. 

The  author  proposes  to  subtract  the  Hg  as  amalgam,  and  S  as  pjrrite,  and  then  calcnlat- 

II         I  I 

ing  the  remaining  metals  as  Ag  (R  =  2R).  he  obtains  the  ratio  of  R  :  As  ( +  Sb)  =  2*90 : 1 
for  A,  and  2*99 : 1  for  B.  On  the  basis  of  this,  the  formula  AgsAs  is  assumed  as  represent- 
ing the  composition.  Named  after  Dr.  T.  Sterry  Hunt.  [No  value  can  be  attached  to  the 
formula  deduced  (see  below),  for  most  of  the  metals  thus  taken  together  are  present  only  as 
impurities.     Compare  Arsenargentite.  p.  9.] 

ANmiioTE. — Occurs  as  an  incrustation  on  huntilite,  also  in  isolated  slabs  or  plates. 
Structure  fine-granular,  crypto-crvstalline.  G.  =  9*46.  Color  white  to  grayish  white. 
Fracture  semi-conchoidal  or  granular.    Somewhat  sectile.    An  analysis  yielded  : 

Sb        As         S         Ag        Hg       Co        Ni        Pe        Zn   gangue. 
11*18      0  35      1*49      77*58      0*99      210      1*90      168      0-36      1*68    =    99*31. 

Prom  the  Silver  Islet  mine.  Lake  Superior.  Named  from  <'  animikie,"  thunder,  whence 
Thtmder  Bay.     The  formula  AgsSb  is  proposed. 

The  complex  relations  of  the  above  minerals  and  mineral  mixtures  has  been  well  investi- 
gated by  Maefarlane  (1.  c. ).  The  granular  ore  was  found  to  be  made  up  of  reddish-brown 
metallic  grains,  when  polished  looking  like  burnished  nickel,  with  an  undetermined  black 
mineral,  niccolite,  galena,  calcite,  and  quartz.  The  ore,  pulverized  and  freed  from  all 
brittle  materials  by  washing,  yielded  75  to  84  p.  c.  silver;  the  grains  finally  obtained  by 
repeated  trituration  and  siftmg  had  a  dark  gray  color,  and  gave  92  p.  c.  silver:  on  solution 
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in  dilate  nitric  acid  these  grains  yielded :  Ag  08-64,  Ni  1*58,  As  2 15,  Sb  0-86,  inaoL  2*87  = 
100.    The  insoluble  portion  (2*87  p.  c.)  assayed  17*46  p.  o.  diver. 

A  quantity  of  the  orieinai  metallic  grains  were  acted  upon  by  three  soocessiTe  portioQS 
of  very  dilate  nitric  acio.    The  results  were : 


Ag 

0'& 

Ni 

As 

Sb 

1. 

87-64 

4-66 

6-40 

017    =    40-52. 

2. 

88-69 

0*10 

1-22 

■  •  «  ■ 

006    =    8507. 

8. 

5-40 

•  •  ■  • 

tr. 

•  ■  •  • 

tr.      =      5*40. 

There  remained  6*20  p.  c.  insol.  (quartz,  etc.),  and  8*77  p.  o.  of  a  black  mineral  washed 
from  the  quartz,  contaimng  24-8  p.  c.  Ag,  also  Sb,  S,  Fb,  Co,  Nl.  The  author  closes  by  stat- 
ing yery  justly,  that  further  investigation  is  needed  to  determine  the  character  of  the 
various  mmerais  present 

Kdnig  (Proc.  Acad.  Nat.  Sc.  Philad.,  1877,  276)  has  analyzed  a  similar  mineiial  mixtoie 
from  Silver  Islet:  As  10  56,  Sb  tr.,  S  1*81,  PbS  8818,  Ag  32*68,  Ni,  Co  8  96,  Fe  0-85, 
quartz  6  00,  CaCOs  1*20  =  99*74.  He  re&;ards  the  nickel  and  arsenic  as  combined  and 
forming  niccolite,  which  exists  mixed  with  galenite,  argentite,  and  probably  a  basic  silver 
arsenide. 

[It  would  appear  from  the  above,  that  the  true  nature  of  the  individual  minerals  present 
in  the  Silver  Islet  ores  is  still  to  be  determined,  but  that  there  is  probably  present  a  silver 
arsenide  (huntilite),  and  perhaps  also  a  silver  antimonide  {animilnte)  allied  to  dyscrasite.] 

MA00NITE.^App.  II.,  p.  86. 

Magnesite,  Min.,  p.  685;  App.  II.,  p.  36.— Massive  var.  from  Elmen,  Eastern  Alps  (anaL 
by  Lehmayer),  Mmbel,  Verb.  a.  Reichs.,  1880,  276.  .    . 

Magnetite,  Min.,  p.  149;  App.  II.,  p.  86. — Or3rst.,  Vesuvius,  Seaeehi,  Contrib.  Min.,  ii., 
8.  Albani  Mts.,  Latium,  Sella,  Z.  Kryst,  i.,  230,  1877.  Binnenthal,  with  implanted 
rutile  crystals  in  parallel  position,  Seligmannt  Z.  Kryst.,  i.,  840;  do.  with  hematite,  same 
locality,  Backing,  ib.,  i.,  575.  Jerofeief  (Verb.  Min.  Gfes.  St  Pet,  U.,  xviL,  24),  Min-  RnssL, 
viii.,  226,  1881. 

Coercive  force,  Holz,  Wied.  Ann.,  v.,  169,  1878. 

Anal.,  Kaiserstuhl  (4-08  p.c.  TiO,),  S:nqp,  Z.  Kryst.,  i.,  64,  1877.  Magnet  Cove  (3  25 
p.  c.  TiOO,  Kihiig,  Pr.  Am.  Ac.  Nat.  Sc.  PhUad.,  1877,  298.  Kristianstad,  Sweden  (by 
WoidstrOm,  6  01  p.  c.  TiOj),  Karlsaon,  Geol.  F6r.  FCrh.,  i.,  14,  1872. 

With  meknite  on  trap.  East  Bock,  New  Haven,  K  S.  Dana,  Am.  J.  Sc.,  UL,  xiv., 
217,  1877. 

Maonoch&oiotb.— App.  II.,  p.  86. 

MagnoUte.    F.  A,  Genth,  Amer.  Phil.  Soc.  Phil.,  xviL,  118,  1877. 


Malachite. — Min.,  p.  715;  App.  IL,  p.  87. 
Maldonite. — App.  I.,  p.  10. 
Malinofskite.— See  TdrahedriU,  p.  120. 


Mallardite.    Camot,  Bull.  Soc.  Min..  ii.,  117,  1879. 

In  crystalline  masses  with  fine  fibrous  structure;  probably  monoolinic  {MaXlard^  ib.,  p. 
119).     Colorless.    Analyses,  1,  Rioult;  2,  Camot: 


SO, 

MnO 

FeO 

MgO 

CaO 

H,0 

Insol. 

1. 

26  0 

20-9 

0-8 

1*2 

0-8 

86*8 

14*0    =    100-2. 

2. 

290 

28*6 

... 

0-6 

0-7 

44-5 

1-6    =      99-8. 
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This  comsponda  oloeely  to  the  formula ;  MnSOi  +  Taq,  which  brings  it  into  the  same 
gzf>up  with  malanterite,  Min,,  p.  64S.  Basilj  soluble  In  water.  Changes  rapidlr  on  eipus- 
uio ;  ellloreeces,  becomes  opn^ue,  and  finally  polTaralent.  Is  docomposEd  by  etioae  heat- 
ing', losing  tlia  Bulphuric  acid  and  water,  and  leaving  a  reddJBh-brDirn  residue.  Camot 
obtained  from  a  solutioD  ol  tnaDganese  sulphate  at  15'  C.  the  salt,  MnSO,  +  Bag  in  tri- 
clinic  crjHtals ;  but  at  a  temperature  of  0°  C.  ho  obtaiaud  monoclinio  orystalij  with  uie  com- 
position, MnSO,  +  7aq. 

Occurs  in  a  gtaj  cla;  " 
"  IjooI^  Boy, "sooth  ol 

IfANcndTE.— According  to  TTdelU  (Trans.  Accsd,  Lino.,  HI.,  L,  108, 1877),  the  mineral 
called  mancinite  is  not,  as  suppoaed,  from  the  hill  Hanciuo,  near  Leghorn,  nor  is  it  a  zinc 
triBilicale,  JaeqwHAan.  Uin.  III.,  zix.,  708,  1841J. 

MAsaunra,  Min.,  p.  170.— 

new  planee,  twins,  etc.,  the  c  ,  _..,....  ., 

buTff,  p.  79,  1S7B.    Sadtbeck,  ZB.  Q.  Ues.,  uxi.,  20G,  1870. 

AjuI^  L&ngban,  Sweden,  BUmtlrand,  Oeol.  FOr.  FOrh.,  ii.,  183,  1874. 


Shodoehrontt,  p.  108. 

BCanguKHCtt*.  Shnutnmd,  GeoL  FOr.  FOrL,  ii.,  179,  1874 ;  iiL,  123,  1873.  SjOgrm, 
it,  531;  ui.,  181, 1676;  ir.,  158, 187a 

Isometric.  In  minnte  crystals,  showing  the  octahedron  and  dodecahedron,  raielf  the 
enbe.  Oleavage  cubic.  Isotropic.  H.  =  5-6,  G.  =  5'18.  Lustre  vitreous.  Cobr  eme- 
lald  green  on  the  fresh  frooture,  becoming  black  on  exposure  to  the  air.  Analfste,  Blom- 
strand,  ib.,  iL,  163  ; 

HnO  FeO  MgO  CaO 

(i)  »e^W  0-43  1-71  016    =    100-88. 

Formula :  MnO,  and  hence  iaomorphoos  with  peridasite.  Diasolves  with  diffioultj  in 
strong  nitric  acid,  forming  a  colorless  solution.  Occurs  with  pyrochroite  and  manganite, 
in  *  manganiferous  dolomite  (anal.:  CaCO,  56'47,  MnUO,  80-10,  MgCO,  IS-Gfl,  FeCO,  0'18 
=  IDO'Sl,  Blomstraud)  at  L&ngban,  Wermland  ;  also  in  calcite,  brocite.  or  dolomite,  with 
hausmannite,  pfrocbroite,  garnet,  etc.,  at  the  Momgmfra,  Nordmork,  Sweden, 

Mangantantalita.— See  TantaliU,  p.  118. 

Maboasite,  Min.,  p.  7S  i  App.  II.,  p.  37. — Oiyst,  twins  described,  etc,  Oroth,  Hin.- 
Samml.  Swassburg,  p.  88, 1878.  Crysc.  association  with  hematite,  Sadebeek,  Pogg.  AniL, 
Brg.-Bd.,  viii.,  685. 

UAftcnjTE,  Min..  p.  187.— Kaimoruli  deBcribes  a  mineral  from  the  Cerro  Verde,  between 
IsUy  and  Areqnipa,  Peru,  which  he  conclodes  to  be  a  mixture  of  a  hydratod  oxysulphide 
of  copper,  marcrlite,  with  cuprite  and  ataoamite.  From  tho  hacienda  d'Ocucaje,  province 
of  lea,  he  mentions  -another  consisting  of  marcylite,  atacamito,  melaconitJ:,  and  Iimonite, 
Min.  P^rou,  pp.  98,  ICl,  1878.  nt  has  never  been  shown  that  the  original  marcylite  was 
reaJl;  a  distinct  species,  and  the  Pcrurian  mineral  seems  to  be  no  lees  uncertain.] 

].  S06  ;  App.  n.,  p.  87,— See  also  App.  IIL,  Jiiea  Qrovf,  p.  77,  aitd 
MABiPosm.— App.  II.,  p.  37. 
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MarmairoUte.    JVr.  0.  HoUt,  Geol.  F5r.  POrh ,  ii,  630,  1876. 

In  very  fine  crystalline  needles,  monoolinic(?).  H.  =  6.  G.  =  307.  Color  pale  yellow. 
Powder  white.    Transparent.    Analysis  (mean  of  several) : 

SiO,  PeO  MnO  MgO  CaO  K,0  Na,0  ign. 

66-27  203  480  21-86  6*83  1*89  6*94  0*90  =  99*da 

Formula  approximately  BSiOa  (Q.  ratio  for  B :  Si  =  13*76  :  30*02).  B.  6.  fusee  with 
some  difficulty  to  an  opaque  bead.    Not  attacked  by  acids.     Occurs  with  schefferite  in  a 

brownish  manganesian  limestone  (containing  6*66  MnO,  and  1*36  PbOX  at  Langban,  in 
Wermland,  Sweden.  Named  from  piapuaipooy  to  glisten,  [Very  near  enstatite,  except 
that  it  contains  alkalies.] 

Mascaonite,  Min.,  p.  685. — In  guano  from  the  Guafiape  Dee,  Baitnondi,  Mm.  P^roa, 
p.  32,  1878. 

Maskeltntte. — App.  II.,  p.  87. 

Massicot,  Min.,  p.  136. — Occuzrenoe,  Cerro  de  Caracoles,  Bolivia,  Domeyho,  6th  App. 
Min.  Chili,  p.  15,  1878. 

Matlockite,  Min.,  p.  119. — ^AnaL,  Montagne  de  Challaoollo,  Tarapaca,  Pern,  Bta- 
mondi,  Min.  Perou,  p.  170,  1878. 

Matricite.    N.  0.  Hoh%  Geol.  P5r.  F6rh.,  ii.,  628,  1875. 

In  ciystalline  masses  with  concentric,  fine  fibrous  structure.  H.  =  8-^  6.  =2*68. 
Lustre  pearly.  Color  ^ray,  often  with  a  greenish  tinge.  Streak  white;  subtranslucent  to 
opaque.  Fracture  splmtery  to  uneven.  Feel  greasy.  Analysis  (after  the  deduction  of 
1^*86  p.  c.  CaCOs  mechanically  mixed): 

SiOa        MgO        Cab      AUO,      FeO       MnO      Na^O       HaO 

88*99        87-96        6*64        1*88        1*82        0*47       0*98        17*81  =  100. 

Formula  Mg^SiOi  -f  H3O.  B.  6.  infusible.  Yields  water  in  the  closed  tube.  Decom- 
posed* by  acids  with  sefiarotion  of  sUica,  but  does  not  gelatinize.  Occurs  intimately  mixed 
with  calcite  and  associated  with  spodiosite,  at  the  Krangrufva  in  Wermland,  Sweden. 
[Compare  yillarsite,  Min.,  p.  409.] 

Maxite. — App.  II.,  p.  88;  see  also  LectdhUlitey  App.  III.,  p.  67. 

« 
MEESSCHALUmNITE. — ^App.  II.,  p.  88  (44). 

Meionite,  Min.,  p.  818;  App.  II.,  p.  38. — ^AnaL,  by  Neminar  (Min.  Mitth.,  1875,  51; 
1877,  61),  gave:  SiOa  43-36,  Al.O,  3209,  CaO  21-46,  MgO  0*31,  Na,0  1*35,  K,0  0-76,  H,0 
0-27,  CI  0*14,  COa  0.72  =  100-45.    See  also  Scapolite,  p.  106. 

Melaconite,  Min.,  p.  1^6;  App.  II.,  p.  38.— Vesuvius,  8eaeeh%,  Att.  Aocad.  Napoli.  tI, 
1878  (Contrib.  Min.,  ii.,  12). 

Melanophlogite.  A.v.Laaaulx,  J.  Min.,  1876,  260,  627;  1879,  613. 

SuLFUMCTN,  Ouyard,  BuU.  Soc.  Chim.,  II.,  xxu.,  61,  1874.  Bmina,  Min.  Mitth.,  1S7«, 
243. 

Occurs  in  minute  cubes,  sometimes  showing  twinning  striationa.     Cleavage  cubic,  nearit 

perfects?)    H.  =  6-5-7.     G.  =  2*04.    Color  light  brown  or  colorless.     Lustre  vitrroas. 

^"•^nsparent.     According  to  Bertrand  the  apparent  cubic  crystals  are  made  up  of  six  pjra- 

'  having  a  common  vertex  and  with  their  bases  ooindding  with  the  cubic  planes  (Bull 


IPPOIDIX  UX» 

I 
I 

Soc.  Milt,  iii.,  IGO,  1880).    AnalyBes:  1,  y.  Lasaulx  (L  c);  d,  sol 
(1.  c): 

SiO,     SO,     HaO  A1,0,  Fe,0,   SrO    Mg 

^ , ' 

1.  J£elanophlogHe.    86-29    7*2       2*86  0  7  2*8     ... 

2.  Suifuricin.  80*38    6-80      6-10    0-43    8-57»    ....  0-31 

*  Bresina  suggestB  that  it  probably  should  be  ( 

Meionophlogite  turns  finally  black  when  heated  B.  B.  (hence  t 
and  <pXeye63at,  to  be  burned).  Occurs  forming  a  drusy  coatini 
oeJestite,  from  Girgenti,  Sicily.  ^ 

SuiiFUBiciN,  from  Greece,  is  described  as  a  white  porous  silica,  h 
pregn&t&l  with  sulphur;  the  analysis  is  given  above.  Meluiophk 
reaction.  [The  possible  relation  of  the  two  substances  mentionc 
(1.  c.)«  in  <uiy  case  melanophlogite  can  hardly  be  regarded  as  an  < 
probably  as  an  impure  form  of  silica  owing  its  origin  to  some  me 
▼.  Liasaulx  thinks  it  cannot  be  pseudomorphous  after  fluorite.  The 
would  not  separate  it  from  the  so-called  psettdihisometric  species.] 

Bffelanofiiderite.    J.  P.  Cooke,  Amer.  Acad.  Sci.,  x.,  451,  1875 
Amorphous  ;  compact.    H.  =  4*5.    G.  =8*891.     Lustre  vitreo 
Color  black,  with  a  tinge  of  red.     Streak  brownish  to  brick  red. 
closed  tube  decrepitates  and  gives  off  water.    Gelatinizes  with  I 
fuses  at  4^  to  a  magnetic  mass.     Analysis,  by  W.  H.  Melville  affoi 
75-13,  AloO,  4-34,  HaO  (at  100°)  617,  H^O  (above  100°)  768  =  1 
formula  [FeJ.SiOM,  6HiO,  which  requires:  Fe^O,  7921,  SiO,  7-4'2 
silica  is  an  impurity  the  composition  is  exactly  that  of  limonite, 
this  seoms  more  probable  than  that  it  is  a  true  silicate.     Locality 
Co.,  Penn.    Named  from  ueXa?  and  6idrjpoiy  in  allusion  to  the  b 
Qenth  (Second  Rep.  Min.  Pennsylvania,  p.  216,  1876),  suegesl 
only  a  variety  of  an  iron  hydrate,  probably  a  limonite ;  Cooke,  Ij 
basic  silicate  on  the  ground  of  its  vitreous  lustre,  fusibility,  defii 
fact  that  it  gelatinizes  with  acids. 

Melanotekite.     G.  Lindetrlhn,  CEfv.  Ak.  F5rh.  Stockh.,  xxxv., 

Massive.    Cleavage  in  two  directions,  in  one  of  these  most  dis 

5*73.     Liustre  metallic  to  resinous.    Color  black  to  blackish  gray 

Opaque  to  translucent  under  the  microscope.  Dichroic,  bottle  grec 

yses  :  1,  after  deducting  2*56  p.  c.  impurities;  2,  after  deducting  S 


SiO-  FCjO,  PbO   CuO  PeO  MnO  CaO  MgO  K-O  Na,0 
1.  17-3J    23-18    6526    0'20    0*75    0*69  003  O'SO  olU    0»   BaO  O'll  (?)  CI  01^ 
8.  17-22    22-81    66-42    0-67  ....    0*88  018  0*88. 


The  atomic  ratio  for  R  :  [R,]  :  Si  =  2 : 1  :  2,  and  the  empirical  fc 
B  B.  fuses  with  intumescence  to  a  black  bead;  with  soda  on  charcc 
and  a  lead  coating.  With  borax  reacts  for  iron,  but  on  strong  h 
on  cooling  black  and  opaque  (reduced  lead),  with  salt  of  phospl 
silica.     Decomposed  by  nitric  acid. 

Occurs  with  native  lead,  intimately  mixed  with  magnetite  and  v 
in  Wermland,  Sweden.  This  locality  has  furnished  two  other  li 
and  ganomalite  (q.  v.).  Named  in  allusion  to  the  related  hyalote 
and  TifHetVj  to  melt.  Lindstr5m  calls  attention  to  the  fact  that  of  1 
for  kentrolite  proposed  by  Damour  and  vom  Rath  (see  p.  65), 
exactly  to  the  above  composition  of  melanotekite,  viz. :  Pbj  [Mua 
an  interesting  relation  between  the  two  minerals. 

MelanothaUite.    A.  Seaeehi,  copper  chloride  from  the  erupti< 
Att.  Accad.  Napoli.  (Bull.  Soc.  Mm.,  i.,  181^ 
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Mblantseite,  Miiu,  p.  646. — Orvst,  and  anal.,  Idxia»  v,  Z^harovick,  Ber.  Ak.  Wni, 
Ixxix,  183,  1879. 

A  variety  of  nielanterite  containing  a  little  manganese  is  called  luciute  by  Camoi  (Bull 
Soc.  Min.,  ii.,  108,  1679;.   In  irregular  striated  prisms.    Colorless  or  slightly  bluish.   Anal- 
ysis: SO,  26-3,  FeO  217,  MnO  19,  MgO  0  2,  CaO  05,  H,0  [42-2],  insoL  72  =  loa    For 
this  the  formula  is  calculated  ^Fe,Mn)  bO^  +  7aq,  with  Fe  :  Mn  =  11  : 1.    From  the  sOrer 
mine  ''Lucky  Boy,"  south  of  Salt  Lake,  near  BuUaitidd  Canon,  Utah. 

Melinophake  (Meuphanite^,  Min.,  p.  268  ;  App.  II.,  p.  88.— In  tetragonal  crystals 
with  /and  1;  « (vert.)  =  0  6584,  1  a  1  (terminal)  -  122*  28',  Brevig,  hattat.d,  C.  R., 
Ixxxiii.,  711,  18.6. 

The  composition  is  discussed  by  Bammelsberg  (ZS.  G.  Ges.,  xxviii.,  61,  1876).  who  makes 
the  formula  TRsSi.Or  +  6NaF,  with  B  =  Be  :  Ca  =  1 : 1.  and  Na :  K  =  9  : 1 :  this  requires: 
SiO,  42  93,  BeO  13*60,  CaO  3007,  Na«0  8  56,  K.O  1*44,  F5'83  =  10245.  It  is  undoubtedly 
distinct  from  leucophanite  (q.  v.). 

Melute,  Min.,  p.  750.— Artifioially  produced,  IViedel  and  BaUohn,  Bull.  Soa  Hin., 
iv.,  26,  1881. 

Menaccanite,  Min ,  p.  143,  App.  II.,  p.  88. — OrysL,  tetartohedral,  v.  Kok&ckarof,  Min. 
Russl.,  vi.,  850,  1874.  Binnenthal,  tetartohedral,  Bucking,  Z.  Kryst.,  L,  576,  1877;  ii, 
416.  1878.  Sadebeck,  Pogff.  Ann.,  dvi,  557,  1875;  J.  Min.,  1878,  287.  Ort^,  Min.- 
Samml.  Strassburjor,  p.  76, 1878. 

Comp.  discussed,  J^n^e/and  Ouerin^  Ann.  Ch.  Phys.,  Y.,  viii.,  88,  1876. 

From  diamond  fields,  So.  Africa,  anaL  containing  12  p.  c.  MgO  (compare  anal.  24,  Min., 

?.  144),  Coltsn,  J.  Min ,  1877,  695.     Egersund,  Norway,  Tamm,  Geol.  F5r.  Forh.,ii.,  46. 
874. 

A  partially  altered  variety  of  menaccanite  has  been  called  htdroilmekite  by  C.  W. 
Blomstrand  (Minnesskrift  Fys.  Sailsk.,  Lund,  1878,  p.  4).  It  forms  thin  (1-6  mm.) 
curved  plates  with  tolerably  distinct  rhombohedral  cleavage  «-R  a  i2  =  86°-87°>,  and 
basal  less  so.  G.  =  4  066-4  186.  Color  iron  black.  Streak  ^k  gray.  Lustre  metallic. 
Not  magnetic.    Analyses  : 

TiOa         SiOa      FeaO,        FeO       MnO     CaO      MgO     H^O 

1.  (1)    60-80*      undet.      18-88t      15.76t      8-28      0-42      ....      175. 

2.  (I)    54-28         1-40        14-99        2191        6-34      045       0-19      1-3^  =  100-84. 

*  With  SiOg  ?  f  The  correctness  of  this  separation  is  qocstloned. 

The  mineral  decomposes  readily,  and  finally  becomes  coated  with  a  yellowish  white  crust 
consisting  essentially  of  TiOa.  Probably  altered  from  normal  menaccanite  by  the  assump- 
tion of  water.    From  Sm&land,  Sweden. 

Mendozite,  Min.,  p.  658. — AnaL,  Punta  de  Bden,  Argentine  Repub.  (Sehickendantz), 
Brackebuschj  Min.  Argentin.,  75,  1879. 

Meneohinite,  Min.,  p.  105;  App.  II.,  p.  88. — ^AnaL  (by  Martini  and  Funaro),  Bottino^ 
Italy,  D'Achia/rdi,  Att.  Soc.  Tosc.,  ii.,  110,  1876. 

Merozene. — See  Mica  Orottp,  p.  77. 

Mesoute,  Min..  p.  480;  App.  II.,  p.  88.— LUdecke  (J.  Min.,  1881,  n.,  1),  makes  the 
crvstals  from  Iceland  monoclinic.  An  analysis  by  Schmid  ^Pogg.  Ann.,  cxlii.,  118).  gave: 
Sib,  46-58,  A1,0,  2757,  CaO  911,  MgO  008,  Na,0  8-64,  H.O  12  94,  which  corresponds  verr 

closely  to  the  formula  accepted  by  Bammelsberg,  |  ^CaA^'SuO,*  +  ^*  [     LOdecke  also 

refers  here  the  monoclinic  mesolite  of  Credner  from  the  Pflasterkaute,  which  gayehim:  SiOi 
48-83,  Al,Os  29*04,  CaO  7*84,  Na,0  780,  HaO  11*75.    See  also  ScoUcite,  p.  107. 

Metacdwababite,  App.  I.,  p.  10.— See  Onofrite,  p.  86. 


MxsAxam  (Chontcrite)  Min.,  p.  484— WfO;  (J.  Min.,  1876,  aj 

Mbtmacite. — App.  IL,  p.  88. 

I 

MiABOTBiTE,  Min.,  p.  88. — Oryst^  Brftunsdorf,  Weislxiehf  i 
Groth,  Min.-Samml.  Strassbur^,  p.  59,  1878. 

Analyses  by  L.  Sipdcz  (Min.  Mitth.,  1877,  218),  1,  miarg^ 
kenngottite  from  Felsobanya;  8,  by  Jonkins  (J.  Min.,  1880,  li 
Andraasberg. 

S         Sb       Ag       Pb     Cu  : 

1.  G.  =  5-288  (1)  21-80    4068    82'77    401     0*51 

2.  Kenngottite,  G.  =  5-887        2066    89-46    85*28    176    0-50; 
8.  Hypargyrite,  ^     (J)  2185    4107    87-40    , 

These  correspond  to  the  accepted  formula  A^bSs  =  Ag^iS,  Sbt 
gottite  and  hypargyrite  are,  as  supposed,  identical  with  miai^gyz; 
a  little  lead.  Weisbach  had  previously  shown  that  hypargyrite  I 
cal  characters  with  miargynte  (Z.  Kryst,  ii.,  68,  1877).  Au  a 
miargyrite  from  Przibram  mve  S  21-68,  Sb  41-15,  Ag  86-71,  Fe  t 
copper  being  absent  (Min.  Petr.  Mitth.,  iv.,  185,  1881). 

See  also  AkukaUe,  p.  8. 

Mica  Group,  Min.,  n.  801,  et  seq. ;  App.  II.,  p.  89. — The  optical 
mak  (Ber.  Ak.  Wien,  Ixxvi.,  97,  1877;  or  Z.  Kryst.,  ii,  14),  have 
are  to  be  referred  to  the  monoclinic  system,  the  axis  of  elastioi 
degrees  to  the  normal  to  the  plane  of  cleavage.  The  exhaustiv 
von  Kokscharof  (Mem.  Acad.  St  Pet.,  VII.,  xxiv.;  see  also  Mil 
222,  225  ;  viii ,  1)  finally  led  him  to  a  conclusion  not  at  varianct 
shows  that  the  angles  alone  do  not  require  the  assumption  of  an^ 
of  Bauer  (Ber.  Ak.  Berlin,  1877,  684;  or  Min.  Petr.  Mitth.,  i.,  14, 
Tschermak;  he  has  also  determin^l  the  indices  of  refraction  of 
based  upon  relations  (established  by  Neumann)  between  the  optic 
the  distances,  measured  in  the  axial  plane,  between  the  dark  r 
figures. 

Measurements  of  elasticity,  Coromilaa,  Inaug.  Diss.  TQbin^n, 
On  the  figures  produced  by  etching,  Baumhauer,  Z.  E^ryst.,  lii., 
Finsk.  Vet.  Soc.,  xxii.,  1880. 

Association  of  muscovite  and  biotite  (meroxene)  in  parallel  pos 
Conn.,  Hawes  (anal,  of  the  biotite  f :  SiOs  85*61,  AUOs  2008,  Fe, 
1-19,  MgO  5-23,  K,0  9-69,  Na^O  052,  Li,0  0-93,  TiO,  1*46,  F  076, 
el  haughtonite  below).  Am.  J.  So.,  III.,  xi.,  481,  1876;  v.  Lasauh. 

Tschermak  (1.  c.  and  Ber.  Ak.  Wien,  Ixxviii.,  5,  1878,  or  Z.  Kr} 
species  of  the  mica  group  as  follows : 


I.  n. 

BioUtea :  ,  Anomite ;  Meroxene,  Le| 

Phlogopitea:  Phlogopite,  Zi 

i  Lepidolite. 
Muacovitea :    i  Muscovite. 

(  Paragonite. 
Margaritea :       Margarite. 


In  the  first  group  (i)  are  included  all  the  micas  in  which  the  opi 
dicular  to  the  plane  of  symmetry;  the  second  group  (n)  includes  tl 
Icl  to  the  plane  of  symmetry.  For  the  crystallogFaphic  relation 
reference  must  be  made  to  the  original  paper.  The  chemical  rela: 
mak  are  based  for  the  most  part  on  a  series  of  new  analyses,  very 
errors  ftillen  into  by  earlier  analvsts ;  these  are  quoted  beyond. 

Tschermak,  on  optical  grounds  (see  above),  mvides  biotite  into 
onirary  to  law)  and  mekoxene  (Breithaupt's  name  for  the  Yesu^ 
807).    Anomite  is  represented  by  the  mica  oocurring  with  diopsid 
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Lake  Baikal,  and  that  from  Greenwood  Furnace,  N.  Y.  Its  compositioii,  aoooiding  to 
Tschermak's  view,  is  expressed  by  isomorphous  mixtures  of  H9K4AlaSieOi4  (see  musooTiu. 
below),  and  Mg,aSiaOia  (a  hypothetical  polymere  of  chrysolite),  in  the  relation  of  1  : 1,  or 
2 : 1 ,  or  intermediate  ratios,  jferoxene  is  represented  by  the  Vesuyian  magnesian  mica ;  cor.- 
position  H3K3AleSi6094*  and  M^iaSisOia  in  the  ratio  of  1 : 1,  of  2  : 1,  or  intermediate  rati'f. 
jLepidomelane  has  the  composition  H4K3AlsSi60j4,  and  MgiaSinOis,  with,  however,  varriiiu 
amounts  of  the  iron  compound  U4KsFeoSio024.  [In  this  group  would  belong  the  haughtor- 
ite  of  Heddle,  and  siderophyllite  of  Lewis  (see  below),  yarieties  characterized  by  Uie  re- 
placement to  large  extent,  of  Mg  by  Fe.  1 

PJilogopite  has  the  composition:  K6Al«Si«094y  Hf,Siio034,  and  MgisSi60a4,  often  in  th: 
relation  8:1:4;  generally  also  with  F34Siio08  in  the  place  of  the  second  compound.  Zinn- 
waldite  has  the  composition  :  KaAUSioOai  (or  LioAlffhiaOai),  Fei*.Si«Oa<»  and  F3«OfrSii«  (or 
the  corresponding  hydrogen  compound),  in  the  relation  of  10 : 2 : 8. 

The  muscoyites  include  lepidoute,  rauscoyite,  and  para«>nite.  LepidoWe  has  the  compo- 
sition: 8KoAl0SieO34  +  Sii90bFa4,  with  the  first  replaced  one-half  or  more  by  the  corre- 
sponding lithium  compound,  and  the  second  by  the  corresponding  hydrogen  componnd  isce 
also  Min.  Petr.  Mitth.,  ii.,  04,  1879).  Muaeovite  (incluoing  mar^garodite) :  KeAIfrSitO:*, 
with  the  potassium  compound  replaced  inpart  by  tne  corresponding  hydrogen  compomii 
H0Al«SieOa4 ;  the  commonest  formula  is  fir4KaAl«Sifl034.  In  certain  muscovites,  for  which 
the  name  phengitb  is  proposed,  the  composition  is  explained  as  a  combination  of  HtK^AJ. 
Si60a4)  and  U6SiioOa4»  in  the  ratio  of  8: 1 ;  these  yarieties  approach  to  lepidolite.  I\irag<mitf 
(incl.  cossaite),  composition  :  H4NaaAl6Si«Oa4. 

Margarite,  composition:  H4CaaAlBSi40a4 ;  related  to  the  clintonite  group,  see  p.  28. 

[For  the  many  important  details  of  the  orystaliographic  relations,  and,  too,  the  diseu< 
sion  upon  which  the  aboye  conclusions  as  to  the  composition  are  based,  r^erence  must  t^- 
made  to  the  original  articles.] 

Analyses  employed  in  the  aboye  discussion  :  1,  by  John,  Lake  Baikal ;  2,  by  P.  t.  Hamm, 
Greenwood  Furnace,  G.  =  2*846;  8,  by  A.  Zellner,  Tschebarkul,  Siberia,  G.  =  8-004;  4,  by 
J.  Rumpf,  Morawitza;  5,  by  Berwerth,  Vesuvius,  G.  =  2*80;  6,  E.  Ludwig,  with  paigasite 
in  granular  limestone,  G.  =  2'867;  7,  by  E.  Neminar,  PenneyiUe,  G.  =  2*779;  8,  by  A. 
Poppovits,  Ratnapura,  Ceylon,  G.  =  2*742;  9,  by  Berwerth,  Edwards,  N.  Y. ;  10,  by  Ber- 
werth, Zinnwald;  11,  by  Berwerth,  Paris,  Me.,  G.  =  2*855;  12,  by  Berwerth,  Hoztiia, 
G.  =  2-839;  13,  by  S.  Blau,  Bengal,  G.  =2*831;  14,  by  L.  SipOcz,  East  Indies,  G.  =2-^i:(i: 
15,  by  L.  SipOcz.  tlothenkopf  in  the  Zillerthal,  G.  =  2*81)2;  16,  by  LObisch,  Soboth  in  iitci- 
ermark. 


1.  AnomUe, 
2. 

8.  Meroacene^ 

4. 

5. 

0.  PlilogopUe. 
7. 


10.  Zirmtvaldite, 

n.  Lepl(lolU€y 

12.  *• 

13.  MudCOviU, 
14. 

15.  PhenrfUe^ 

16.  *• 


8iO- 
40  do 
40-81 

88-49 
4016 
89  80 

4V48 
44  29 
4226 

40-&4 

45-87 

60*39 
50  98 

43-67 
45-71 
45-87 
48-76 


ALO 

17- 
16-47 

14-48 
15-79 
16-95 

18-76 
12-12 
15-64 
1411 

22-50 

28-19 
27-80 

86-72 
88  57 
81-86 
29-91 


Pe,0,  PeO 
0-72  4  88 
2-16    5-92 

6-54  14-75 
2-53  4-12 
0-48    7-86 


MnO  MgO 
....  23-91 
....    2108 


CaO 


tr. 

tr. 

0-59 


1684    .... 
2615     tr. 
21-69     0*82 


0-16 
1-40 
0-28 
2-28 

0-66 


1-85 
1-44 
1-52 
069 

11-61 


E,0  NOjO  L1,0  H.0  F 
8-57    1-47....    1-87  1-67    =    99-77. 
901    1-55....    2-19   tr.      =    99-19. 


8*12 
7-64 
779 


1-75 


0-95 
1-19 
5-70 
4-24 


005 

1-28 
1-07 
1-69 
0-41 


27  20    ....  8-06 

27-S6    ....  7  06 

2728    ....  8-68 

27-97  2-54  BaO  816 

12-34 

* 10*10 


0-88  0-21 

0-71  0*46 

1-56  0-28 

2-63  0-38 


8-81 
9-22 
907 
6-88 


0-58.... 
0-87  .... 
0-49.... 

1-30  .... 
216  .... 

«     •  •     V     •    • 

110  .... 

0-42  8-38 

....  6-08 
....  9-C8) 

0*62  019 

0-T9 

0  54  .... 
2-81    ... 


tr.     = 


0-89 
8*38  .... 
4-02  0-89 

0-92  4-21 
2-09  1-94 
2-91  2-19 
8-21  0-82 


99^. 
100-84. 
101-08. 

100  39, 
lOO'W. 
100-66. 

101 -ss. 


0-91  7-94,  P.Oj  0-08  =  106*48. 

2-38  6-15    =  103-51. 

0  96  7-88,  PaO,  0*06  =  iwae. 

6-05  0-15  =  99-98. 
4-83  012  =  100^67. 
4«)  ....     =  10014. 

4*60....   =  loo-oa. 


Hammclsberg  has  also  published  (Wied.  Ann.,  ix.,  118,  802,  1880;  also  yii.,  186,  1879U 
recent  inyestigation  of  the  chemical  composition  of  the  species  of  the  mica  group,  includ- 
ing a  considerable  number  of  new  analyses.  He  concludes  that  the  micas  are  in  part  nni- 
sihcates,  in  part  compounds  of  unisilicatesand  bisilicates;  he  also  assumes  the  isomorphi^n 

between  these,  as  well  as  between  similar  silicates  of  metals  of  the  R,  B,  [R,]  scries  rc5p.«  ^ 
iyely.    He  adopts  a  chemical  classification,  as  follows  : 

1.  Alkali  micas  :  A.  Sodium  mica  (paragonite)  formula  Ila[Al9]SiaO«  (unisilicate .    F- 
Potassium  mica(musooyitc),  including  (1)  unisilicates,  RcfAlalSiaOB,  with  sometimes  (Mg»I' 
SiOi;  (2)  compounds  of  unisilicates  ana  bisilicates  in  the  ratio  of  1  : 8,  thus  Ri»HJi.j. 

SiiaOiA  (anal.  1,  2,  3),  or  in  the  ratio  of  1 : 1,  thus :  ReSiaOr  =  RsSiOa  +  E«SiO«,  or  mor? 
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Bpedally  in  |>art,  Ri 4Ba[Ri]BSii  ^Oas.    0.  Lithium  mica  (lepidoll 
pounds  of  unisilicatcs  and  bisilicat^  in  the  ratio  of  1:3,  taus  : 
Si04;  or  moro  specially  Ric[liJcSiioOsa  (Rozena  and  Paris),  and 
owa). 

3.  Tho  BiAONESiuu  mica  (uiotite  pt.»  anal.  7,  8,  0)  is  a  compoui 
cates  in  the  ratio  of  1: 8,  thus :  RMRsaCRjlTSiasOnB. 

8.  The  ERON-MAUNESiuH  mica  (biotite  pt.)  and  moN  mica  (le 
series,  having  the  following  formulas:  (1)  R^RJRiJSifOia  = 
SiaO,,  (anal.  10,  11).  (2)  R4R«[Rn]sSi,0,8  =  R4Si04  +  8R.Si04  ^ 
14,  15).  (3)  R,R>rRa]Si,Oi,  =  R4Si04  +  2R3Si04  +  [R,]»Si,0, 
rBa]:>SiaOao  =  R^SiO*  +  8RaSi04  -h  2[R,]aSi,0„  (anal.  18,  19). 
8R4SiO#  +  2R3Si04  +  4[Ra]3SisOia.  To  this  group  are  appen 
admit  of  being  classified.  « 

4.  The  LiTHnjM-iBON  mica  of  Zinnwald  (zinnwaldite,  anal.  20) 
of  bisilicate  and  unisilicate  in  the  ratio  of  2  : 1,  thus :  R^Si] 
more  specially  RioR^CRaJaSiieOsoy  or  Ri9R4[R!i]oSiai07o,  accordii 
ent  elements. 

5.  The  BARnTBt  mica  (cBllacherite,  anal.  21)  is  a  unisilicate, 
B3a  [R0«Si.O3«=  2R4S1O4  -h  Rt,Si04  -h  2[R,]2Si,Oi,. 

Analyses  by  Rammelsberg  (see  also  Ber.  Ak.  Berlin,  1878,  61 
Gee.,  xxxL,  676,  1879) : 

810,  Al-O,  Fe,Oa  MnaO.  FeO  MnO  HgO  K,0  Na,0  L 

1.  80.  Royalston,  Mass.  45-97    80'40     511    ....    105....    2^    9-9-2  0'59.. 

2.  Yttcrbv  45-21    83-40     2-78    ....    200....    1*58  10  71  0*42    . 

8.  Broddbo  4718    30-00     4-81    ....    0*61....    1*80  10-26  0*74.. 

4.  Rnsena  61-82    26*00     ....    l*30t 9*96  0-96  8 

5.  FarlB  52*61    28-48$    10S9  079  4 

6A.JaMhakowA     (2)    50*26    21*47     ....    5'36f 11*06  0-54  4* 

6b.  ••  60-96    2-2-30      ....    6-88    11-39  0-82  5* 

7.  Rosale,  X.  Y.  4317    18-43     1-61  ....  27*47    8-73  0-92.. 

&  Gouvcmenr,  N.  Y.      48*ii0    13*27     171    27*70  1082  0*30.. 

9.  Pargas  4256    12*74     181    ....    0*40  ....  87*62    892  118  .. 

10.  Manzonl  41*70    16*86     2*33    ....    1*88  0*86  24*70    8-93  0-28.. 

11.  Arendal  88-89    14*68     4*58    ....    7-86  1*06  90*28  1008  040  .. 

12.  Miask  82*49  12*84  6*56  ....23-60  1*58    629    9-59  0-88.. 

13.  Filipstad  88*20  1545  868  ....    6-69  090  1806$  0  17  0  18  .. 

14.  Sterzing  8982  19*25  262  ....     4-62  111  21-4ll  833  Oftj  .. 

15.  Feraberg  8777  15-96  6*68  ....  14-43  ....  12-26    8-2:^0-27.. 

16.  HittcrO  89-01    15-44     9-87    ....  18-87  ....  1180    8  62  0  14.. 

17.  Renchthal  87-79    1879     6*48    ....15*28....    978    8-98  192.. 

18.BrevIg  82*97    11*88    1648    ....20*72  8*64    1*08    8*08  030.. 

19.  St.  Dcniila  87*93    24*89     7'86    ....14  87....    028    8*64  0-40.. 

20.  Zinnwald                    4644    21*84     1*27    ....10*19  1*57    0*18  1006  0-54  3-: 
«.8tc«lg  42*90    82  40      tr 2*40       8*10    7*47  1*78.. 

*  HygroBCopic  water  here  Incladed :  in  anal.  (1)  0*50 :  in  (2)  0*88 ;  In  (3)  C 
(14)  0*18 ;  in  (16)  012.  t  With  MgO  included.  %  With  tr.  Hn,0,  included.  %  ^ 
1-41  BaO  included. 

HAUQHTONms  of  HeddU  (Min.  Mag.,  iii.,  72,  1879)  is  a  variety 
magnesium  is  largelv  replaced  by  iron.  G.  =  2*96-818.  Fuses 
ma^etic  globule.  Clolor  dark  brown  to  jet  black.  Small  axial 
granitic  and  gneissoid  rocks,  also  in  diorite,  at  various  Scottish  lex 
ses  b^  Heddle  :  1,  from  homblcndic  gneiss  of  Roncval ;  2,  fron 
Nishibosl  ;  4,  from  the  shore  of  Loch-na-Muilne  ;  6,  Pionavcn 
Stack  ;  7,  Kispond ;  8,  Clach-an-Eoin ;  9,  Kinnaird's  Head,  i 
near  Aberdeen;  11,  Lairg,  in  Sutherland;  12,  Portsoy  in  Banffsh 


SiO. 
87*16 

1.  0.803 

8.  G.  807 

80-Nl 

8.  O.  8  (« 

3515 

4. 

m-A^ 

6.  O.  8  03 

30  7. 

6.  O.  3*05 

25  69 

7.  G.  i-99 

:;fiM 

a  G.  2*96 

sr>-85 

9.  G.  8  13 

.Vj«7 

10. 

35-47 

U. 

85-56 

IS.  O.  8-07 

84  06 

A1,0, 

^P^' 

FeO 

MnO 

CaO 

MjfO 

Na- 
1-61 

Lf-OO 

1785 

1-04 

1*80 

8-88 

152S 

7-61 

17*86 

006 

1*64 

878 

1% 

16-70 

596 

19*06 

1-02 

0-82 

7*46 

1-21 

17-25 

4*18 

16*88 

0-54 

O'HO 

1228 

OW 

7-88 

2-78 

1518 

042 

0*98 

1117 

1-2! 

20-09 

2*28 

14*01 

1-00 

1*89 

14-77 

05} 

22-26 

2*43 

16*01 

0*78 

1*25 

10*00 

0*7! 

21-r>4 

448 

18*81 

0-81 

1*25 

6*06 

0*75 

17-95 

719 

1806 

2*00 

1*40 

1*60 

8-8] 

18-80 

4-61 

19-19 

0-64 

0-90 

7*01 

O'-J- 

16-69 

1-88 

18-04 

0*60 

2-72 

8*47 

Oil 

17-84 

8-61 

18  70 

0-88 

828 

10-64 

lit 

80  APPENDIX  m. 

other  analyses  hj  Heddio  are  given  in  Min.  Mag.,  ir.,  221  et  aeq.>  1881 ;  and  the 
Taricty  has  been  repeatedly  analyzed  previously  (see  above). 

A  mica  closely  related  to  the  above  (a  biotite  containing  only  Fe)  has  been  called  smsBO- 
PHYLLirE  by  B,  C,  Lewis  (Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  264).  H.  =  3*2.  G.  =  81. 
Color  black ;  by  transmitted  light  chrome  green.  Brittle.  Axial  angle  about  10".  Ad 
analysis  gave  (|) :  SiO,  86-68,  A1,0,  20-41,  PcaO,  1-65,  FeO  25-50,  MnO  2-10,  MgO  lii 
CaO  0-81,  Na,0  109,  Li,0  037,  K,0  920,  HjO  l-Ol  =  9986.  This  corresponds  to  R^JTW 
SiaOis.  Fuses  with  intumescence  at  2*5  to  a  black  glass.  Soluble  in  HCl  and  HsS04  wit£ 
separation  of  silica.    From  near  Pike's  Peak,  Colorado. 

EucHLOBiTE  of  C,  U,  Shtpard  is  shown  by  Pisani  (C.  R.,  Ixxxiii.,  167,  1876)  to  be  ordi- 
nary biotite.  From  Chester,  Mass.  H.  =  2*5.  G.  =  2*84.  Color  dark  ereen.  Lustre 
on  the  cleavage  face  pearly.  Axis  negative.  B.  B.  fusible  with  difiBculty  toVi  black 
enamel.  Slowly  soluble  in  conceatrated  HCl.  An  analysis  gave  Pisani:  SiOs  89*56,  AliOt 
15-95,  Fe,0,  7*80,  MgO  22-25,  KaO,Na,0  10-85,  ign.  4-10  =  100. 

MiCASSLL.  Wichmann  (ZS.  G.  Ges.,  xxvi.,  701,  1874)  uses  this  name  (of  Freiesldben) 
to  designate  the  original  mineral  from  which  the  so-called  pinite  from  Stolpen,  near 
Neustaat,  has  been  derived.  It  is  regarded  as  certain  that  it  is  not  iolite  nor  tourmalioe* 
but  its  true  nature  is  doubtful. 

Microcline.  Dea  Cloizeaux  (Ann.  Ch.  Phyft.,  Y.,  ix.,  488,  1876)  uses  BreithAu|)t'8  name 
(see  Min.,  p.  855)  to  designate  a  new  feldspar  species  establish^  by  him:  a  triclinic  potash 
feldspar. 

Tnclinicand  near  orthoclase  in  form,  and  in  habit,  twinning,  etc.,  but  0  A  t-4  =  90^  16'. 
Extinction  direction  makes  an  angle  of  15"  to  16*"  (orthoclase  =  0"),  with  the  edge  0  •  i-i 
Polysynthetic  twinning,  giving  rise  to  striations  on  0,  sometimes  observed.  A  basal  section 
shows  in  polarized  light  a  characteristic  grating-like  structure,  due  to  the  re^^ar  inter^ 
growth  of  twin  lamelhe;  in  these,  orthodase  is  often  enclosed ;  irregular  lines  and  bands 
of  albite  also  often  observed. 

Composition  Ka  [Ala]  Si«Oie,  or  that  of  orthoclase;  an  analysis  ofpure  white  microcliofl 
from  Magnet  Cove,  Arkansas,  gave  Pisani:  SiOa  64*80,  AlaO,  19*70,  f^O,  0*74,  K,0  15-60, 
NaaO  0*48,  ign.  0*85  =  101  17.    G.  =  2*54. 

A  large  part  of  the  potash  feldspar,  previously  called  orthoclase,  is  in  fact  microdioe. 
Here  belong  the  chesterlite  from  Chester,  Penn.,  the  beautiful  amazonstone  of  Pikers 
Peak,  Colorado  (the  color  due  to  an  organic  salt  of  iron,  according  to  K5nig,  Proc.  Ac 
Nat.  Sc.  Philad.,  1876,  156),  as  also  that  of  other  localities;  also  feldspar  from  Minenl 
Hill,  Penn.,  Leverett  (not  Everett),  Mass.,  and  many  foreign  localities.  It  is  obtained  m 
large  quantities  at  Branchviile,  Conn.,  some  single  cleavage  surfaces  having  a  length  of  10 
feet;  also  observed  at  the  same  locality  pseudomorph  after  spodumene.  The  pexthite  of 
Canada  is  in  part  microcline  (J.  Min.,  1879,  889). 

MiCBOLiTE,  Min.,  p.  513;  App.  IT.,  p.  39.— Described  hj  NordenskiSld  (Geol.  F5r.  Fflih., 
lii.,  282,  1877).  In  small  brilliant  isometric  octahedrons  with  dodecahedial  planes.  Color 
light  grajrish  yellow  to  blackish  brown.  Translucent  to  semi-translucent.  H.  =  5*5-6. 
G.  =  5*25.  An  approximate  analysis  gave:  TaaOs^CbaO*  77*8,  SnO,  0*8,  CaO  11*7,  MnO 
(FeO  tr.)  7*7,  MgO  1-8  =  99*3.  Formula  (Ca.Mn,Mg)3TaaOT,  which  requires:  T»,0»  78*82, 
MnO  7-69,  CaO  1169,  MgO  1*80  =  100.  B.  B.  Infusible.  Occurs  with  red  and  green 
tourmaline,  pctalite,  spodumene,  etc.,  in  pegmatite,  at  UtO,  Sweden. 

Occurs  at  Branch ville,  Conn.,  Brush  and  Dana,  Am.  J.  Sc.,  III.,  xvi.,  84,  1878. 

Described  by  F.  P.  Dunninqton  (Am.  Chem.  Joum.,  iiL,  130,  1881)  as  occoning 
at  the  mica  mines  in  Amelia  Co..  Virginia.  In  single  crystals  from  ^  in.  to  i  in., 
with  0,  I,  and  8-8;  also  in  large  (up  to  4  lbs.)  imperfect  crystals.  H.  =6.  G.  =  5*656. 
Lustre  glistening  resinous.  Color  wax  yellow  to  brown.  Streak  pale  ochieous  veDow. 
Subtranslucent.  Fracture  conchoidal.  Brittle.  An  analysis  gave :  Ta-O*  68*48,  Cbid 
7*74,  WO,  0*80,  SnO,  1*05,  CaO  11*80,  MgO  1*01,  BeO  0*34,  U^Os  1*59.  YaO,  0*28,  Ca,0, 
(BiaOa)  017,  AlO,  0*13,  Fe.O,  0*29,  NaO.  2*86,  K.O  0  29,  F  2*85,  H,0  1*17=  100*85» 
deduct  0  replaced  by  F  120  =  99*05.  The  probable  formula  deduced  is  SCCasTatOr)  * 
CbOF,.  In  the  closed  tube  decrepitates  and  gives  oflf  water.  B.  B.  infusible,  glows  m^ 
mentarily,  colors  the  flame  reddish  yellow,  and  on  cooling  is  dull  pale  yellow.  N« 
attacked  by  strong  HCl,  slowly  decomposed  hy  HaSOi  and  by  fusion  with  caustic  potash; 
readily  decomposed  bv  fuf^ion  with  acid  potassium  sulphate.  Associated  with  the  true  mi- 
croiite  is  monazit«  in  large  masses  (up  to  8  lbs.).  It  was  at  first  called  altered  miezolite 
(priv.  contrib.,  W.  M.  Fontaine). 
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A  mineral  related  to  microlite,  from  Haddam,  Coim.,  is  oi 
Shepard  (Am.  J.  Sa,  11.,  1.,  98,  1870;  Hin.  Contr.,  IST'O-  Wi 
be  a  distinct  species,  has  not  been  determined. 

MiCROLiTBs.— App.  n.,  p.  89.  I 

! 

MicBosoMMiTB,  App.  11.,  D.  89.— Analyses  1,  2  by  ScaeM  d 
April,  1876) ;  8,  4  by  Bauff  (Z.  Eryst,  li.,  468,  1878).  1,  lart 
2,  microscopic  crystals  from  bombs  thrown  out  in  April,  18l! 
Mmma;  8,  colorless  ;  4,  yellow, 

SiO,  A),0,     GaO     Na.O 


1.  rf )  32*21  89Si  IS'fiO  10 14 

SL  ?l)  81-48  80*84  10-98  9*87 

8.  (I)  88-21  88-87  1099  11-80 

4.           88-88  88-96*  10*86  11-01 


K,0 

CI 

SO,     CO, 

6-79 

671 

4-48     ....          =  10816,  dedw 

7-90 

7-88 

5-96     ....          s  106-04,  dedn 

7-14 

7-09 

8-86     1-55     8  tr.  =  10811,  ded 

Ml 

6-85 

411      1-86     8  tr.  =  108-01,  ded 
•  (FcO,  tr.) 

The  ciTstals  examined  by  Banff  were  large  as  compared  w 
Scacohi  describes  prismatic  crystals  with  /,  i-2,  »-},  1,0;  c  (vert] 
124'*  53^',  1  A  i=115°  47';  the  form  corresponds  yery  dose 
(e  (vert.)  =  -8890  =  Zo  (yert.)_micro6ommite,  Min.,  p.  827).  01 
distinct  (as  in  nephelite).  H.  =6.  G.  =  2*444  (Rauff),  2*42-^ 
brilliant  sUky.  The  formula  calculated  by  Banff  is  2  r(CaS04)  + 
SNajAlaSiaOe]  +  r4NaGl  +  SKaAlaSisO J,  he  also  makes  the  rath 
that  a  portion  of  the  Si  is  replaced  by  G  (Si :  C  =  20  : 1),  the  fo 
82-68,  CO,  1-20.  A1,0,  29-M,  CaO  10-67,  Na,0  10-34,  K«0  6" 
101*52,  deduct  0  1*52  —  100.  Banff  also  shows  that  the  mineral 
davyne  is  in  part  an  altered  microsommite.    See  also  (kmorinUe, 

BlicroflohOrlite,  BCicrowermionlite. — See  JTeu^Zf  mfe,  p.  65. 

BdnjksiTB,  App.  I.,  p.  10;  II.,  p.  89. — Crystals  shown  by  De8  i 
42,  870),  and  also  by  Tachermak  rMin.  Mitth.,  1877,  850),  and  B 
It.,  10,  i881\  to  be  orthorhombic,  the  pseudo-hexagonal  form  behi 
to  that  of  ara/'(onite,  witherite,  etc.    An  analysis  by  Ludwig  (Min 

SiO,       A1,0,        CaO      MgO      E,0     Na^O 
(})        71-81        10-67        11-65       tr.        4-86        tr. 

The  formula  given  by  Ludwig  is  IIECasAlsSiiiOto*  which  req 
10-89,  CaO  11-80,  K,0  4-74,  H,0  0*91  =  100. 

Kuschel  (J.  Mm.,  1877,  926),  repeats  the  statement  of  Frenzel  d 
IT.,  p.  39),  that  the  mineral  is  found  in  Yal  Giuf,  not  Val  Mila 
on  this  account  to  be  called  givfite, 

MiLLERiTE,  Min.,  p.  66;  App.  11.,  p.  40. — ^Found  at  Micherouj 
Soc  Geoi  Belg.,  y.,  120,  1878;  vi.,  153,  1879. 

MimsTiTE. — ^Min.,  {>.  537;  App.  11.,  p.  40.^Etohing  ezperimei 
mimetite  to  be  pvramidal-hemihedral  like  apatite  (J.  Min.,  1876,  * 

Bertrand  (Bull.  Soc.  Min.,  iv.,  86,  1881),  has  made  the  int< 
crystals  of  pure  lead  arsenate  are  biaxial  (2i^=  64*")  and  that  as  t] 
creases,  this  angle  diminishes,  and  the  pure  lead  phosphate  is 
obtained  similar  results  (ib.,  p.  89),  and  Jannettaz  and  Michel  { 
panied  a  more  detailed  optical  study  by  a  series  of  analyses  whi< 
pleteness  of  the  investigauon. 

Anal.,  L&ngban,  Sweden,  by  Kiutaro  Iwaya,  quoted  by  Lindg'^ 
272,  1880.    Mina  Grande,  Marqueza,  Chili,  Domeyko,  6th  App.,  ] 

Occurrence  with  vanadinite  in  Arizona,  SiUiman,  Am.  J.  be.,  ] 
P.  Blake,  Min.  Sc.  Press,  Aug.,  18, 1881. 

See  also  Hedyphane^  p.  56, 

6 
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MmABiLiTB,  Min.,  p.  686.— Oryst.,  Aussee,  Upper  Austria,  «.  Zepharovieh,  Lotos,  1B77. 
AnaL,  Provinoe  of  Tarapaca,  Peru,  Saimondij  Min.  P^rou,  p*  288, 1878.    Sicily,  Atemo, 
Aooad.  Line.  Trans.,  111.,  iy.,  22, 1879. 

MiRIQTTIDITE. — ^App.  IL,  p.  40. 

Mbdte.    Sehrauf,  Z.  Kryst.,  ir.,  277,  1879. 

Crystalline  to  crypto-crystaUine.  As  an  incrustation  on  bismuth  ochre,  also  in  irregular 
particles,  granular  and  rou|^h  or  spherical,  reniform,  with  partial  concentric  fibrous  struct- 
ure. The  fibres  are  occasionally  distinct  six-sided  prisms  (125°),  regarded  as  probably 
monoclinic  or  tricHnic  (extinction  6°-9°  with  prismatic  edge).  H.  =  3-4.  G.  =  2-66. 
Color  emerald  to  bluish  green;  streak  somewhat  lighter.  Truuducent  to  transparent  (fine 
fibres).    Analysis: 

As,Oe,(PaO.)       Bi,0,       CuO       HaO       PeO       CaO 


"V 


(i)        80-45  1307        48-21       1107       1-62        0-88  =  100-15. 

The  formula  calculated  is  Cu9oBi3AsioH4407o  ;  this  requires:  AsaOk  81-98,  Bi^Os  12*99. 
CuO  44 '08,  HaO  11-00  =  100.  In  dilute  nitric  acid  the  mineral  is  instantly  covered  with 
a  layer  of  a  brilliant  white  powder  of  bismuth  arsenate,  insoluble  in  the  acid ;  the  copper 
arsenate  goes  into  solution.  On  ignition  liecomes  blackish  green.  Occurs  with  bismuth 
ochre,  bismutite,  and  torbemite  in  the  Gkisteigang  at  Joachimsthal.  Named  in  honor 
of  Bergrath  A.  Mixa. 

MoLTSiTE,  Min.,  p.  118. — ^Vesuvius,  Scctcehi^  Att.  Accad.  Napoli,  vi.,  1873  (Contiib. 
Min.,  iL,  43). 

Molybdenite,  Min.,  p.  32.— Biellese,  Italy,  Como,  Accad.  Line  Trans.,  III.,i.,  206, 1877. 
Groth  suggests  that  the  species  may  be  orthorhombic,  Min.-Samml.  Stiassbuig,  p.  3S, 
1878. 

MoNAZTTE,  Min.,  p.  539;  App.  II.,  p.  40. — Oryst.,  Tavetsch,  Switzerland  (tumerite), «?» 
Rath,  J.  Min.,  1876,  393.  Binnenthal  (tumerite),  also  opUcal  investigation,  Treehmtain^ 
J.  Min.,  1876,  593.  Von  Kok^charof,  Min.  RussL,  vi.,  w7.  Ihnen  Mts.,  von  Jertmejef, 
Verb.  Min.  Ges.  St.  Pot.,  II.,  xii.,  287.  Sdigmann,  CJorr.  Bl.  Nat.  Ver.  Bonn,  xxxvii.,  131, 
1880.     Optical  examination,  Des  Cloizeaux,  Bull.  Soc.  Min.,  iv.,  57,  1881. 

Analysis,  Arendal,  G.  =  5-174  :  PiO»  29'92,  CcaO,  28*82,  La^O,  +  Di,0=  40-79  =  99-53, 
formula:  [RaJPsO,,  with  [R,]  =  Ce, :  (La^Bi,)  =  2 : 3 ;  this  requires:  PaO»  80-28,  Ce^O,  27-72, 
LasOa,  DiaOs  42'00  =  100  ;  contains  no  thorium  nor  zircomum,  Rammetabergj  ZS.  0.  Gks., 
xxix.,  79,  1877.  Analysis  of  tumerite  (on  -018  gr.):  P,0,  28-4,  CesO,  (La,0,,  Di,0,)  68*0 
=  96-4,  Pisani,  C.  R.,  btxxiv.,  462,  1877. 

Absorption  bands  (Ce,  La,  Di)  in  spectrum  (tumerite),  Cossa,  Aooad.  Line  Mem.,  IIL, 
80, 1878. 

Occurrence  with  zircon  in  gold  sands  of  Ivalo,  Finnish  Lapmark,  yord^iskidld,  Qeol 
For.  Forh.,  ii.,  223, 1874.  Occurrence  in  brilliant  highly  modified  crystals,  at  MilhoUaud's 
mill,  Alexander  Co.,  N.  C,  also  at  other  localities  in  North  (Carolina,  Hidden,  Am.  J.  Sc, 

III.,  xxii.,  21, 1881.  From  the  pegmatite  yein  at  Annerod,  near  Moss,  Norway,  W,  T. 
Brdgger,  Qeol.  F6r.  F5rh.,  v.,  850,  1881.  From  Nil-St.-Vincent,  Umard,  BulL  Soc  GeoL 
Belg.,  m.,  ii.,  128,  1881.    See  Mierolite,  p.  80. 

MoNiMOLiTE,  p.  546;  App.  II.,  p.  40.— Occurs  at  L&ngban,  Weimland,  Sweden,  Iforda^ 
skidld,  GeoL  FOr.  F5rh.,  iS.,  879,  1877. 

MoNrkssASTTB. — See  Amhlygonite,  p.  5. 

MoNTicELLiTE. — ^Miu.,  p.  255;  App.  n.,  p.  40. 

MoNTMORiLLONiTE,  Miu.,  p.  459.— AnaL,  MacskamezS,  near  Podu  moj,  Transylvami, 
^ckcr,  Min.  Petr.  Mit^.,  u.,  251,  1879.    Great  Retallack  mine,  Cornwall,  CoOin$, 
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^Min.  Mag.,  ii.,  93»  1878.    firanchville.  Conn.,  anaL  hj  H.  L.  1 
and  Dana,  Am.  J.  Sc.,  UL,  zz.,  288,  1880. 

MONZONITE. — ^App.  I.,  p.  11.  I 

I 

MoRDSNTTE,  Min.,  p.  446. — A  partiallj  altered  mordenite  is  cal 
Ma^.,  ii.,  134,  Sept.,  1878).  Found  as  red  or  reddish  pink,  or  i 
in  size  from  one  to  two  and  a  half  inches  in  diameter,  imbedded  ; 
trap.  Also  in  other  forms,  doseljr  associated  with  stilbite.  In 
in  part  hard  and  unaltered.  Grelatinizes  with  acids.  Locality  Ol 
Cape  Blomidon,  N.  S. 

MoflANDBiTE,  Min.,  p.  295. — Shown  to  be  in  fact  monoclini(3 
275,  1878. 

Mottramlte.    JJ.  K  Roscoe,  Proc.  Tioj.  Soc.,  xzy.,  Ill,  1876. 

In  thin  crystalline  incrustations,  occasionally  in  distinct,  mini] 
H.  =8.  Gr.  =r  5'894.  Lustre  resinous.  Color  velvety  black; 
Streak  yellow.    Translucent.    Analyses,  Roscoe  (1.  c):  1;  2,  afte] 

VaO.    PbO     CuO  PeO,  ZnO,  MnO  MgO   CaO   H,0 

V ^ / 

1.  (})   1714    60-97    19-10  252  0-26    2-18    8-68,  hy 

2.  18-87    5612    21*02  899  =  1 

The  formula  suggested  is  (Pb,Cu),VaOB  +  2(Cu,Pb)  HaOs,  whi< 
PbO  57-18,  CuO  20-39,  H,0  8  60  =  100.  The  composition  is  thus  a 
erinite  [but  doubtful,  owinf  to  the  imperfect  analysis;  note  the  lo 
the  Keuper  Sandstone,  at  Alderley  Edge,  and  at  Mottram  St.  And 

« 

Muckitaw    J.  van  Schrdehinger,  Verb.  G.  Reichs.,  1878,  387. 

A  resin  from  the  coal  beds  at  Neudorf,  Moravia,  disseminated  i 
in  small  bands.  Color  opaque  yellow,  or  li^ht  brownish  yellow,  an 
cent.  H.  =  1-2.  G.  =  10025.  An  analysis  by  Dietrich  gave  :  (^) 
corresponding  to  C-ioHasOa.  Fuses  between  290*"  and  310''.  In  al 
in  ether,  40  p.  c,  both  leaving  a  yellowish-brown  residue.  Ot 
prove  that  the  substance  is  a  mechanical  mixture  of  different  resin 

Muscovite. — See  Mica  Group,  p.  77. 

MTaomN,  Min.,  p.  715. — From  the  Nellore  district,  India.    Exi 
and  shown  to  be  essentially  an  impure  malachite,  with  9-02  HaO ; 
ties,  oaldte,  chrysocolla,  oarite,  chalcocite,  iron  sesquioxide,  Bee 
166,  1879. 

Nadokite. — App.  I.,  p.  11. 

N^xsuinTB. — ^App.  I.,  p.  11. 

Naotaoitk,  Min.,  p.  SSL—Schrauf  {Z.  Kryst,  ii.,  239,  1878)  sh- 
system  is  not  tetragonal,  but  either  orthorhombic  or  ^rhaps  si 
Fletcher  observes  the  development  of  the  planes  to  be  in  accord 
symmetry  (Phil.  Mag.,  V.,  ix.,  188,  1880). 

Kamaqualitk.— App.  I.,  p.  11. 

Nabtoxits.— App.  I.,  p.  11 ;  II.,  p.  40. 
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Natrolite,  ^lin.,  p.  426  ;  App.  II.,  p.  41. — OryaL,  Saleciel,  BohemiA,  Sdtgmann,  Z. 
Kryst.,  i.,  888,  1877.  Auvergne,  L&decke,  Z  gesammt.  Kat.,  III.,  iy.,  145,  1879.  Aid, 
Norway,  Brdgger,  Z.  Kryst.,  iii.,  478,  487,  1879. 

Accoiding  to  LQdeeke  (J.  Min.,  1^1,  ii.,  7),  the  natrolite  from  Aimig  and  Saleael  must, 
on  optical  grounds,  be  referred  to  the  monoelinic  system.  See  Ltldecke's  memoir  also,  oq 
the  relation  of  natrolite  to  soolecite  and  mesolite. 

Pyro-electrical  characters,  Hdnkel,  Wied.  Ann.,  yi.,  55,  1879. 

Analyses,  Kuchelbad,  near  Pragae,  Prei8  and  Vrba,  Ber.  Ges.  B5hm.,  1879,  469. 

NATftOK,  Min.,  p.  705.— Analyses  of  related  salts  quoted  by  Brackebuseh,  Min.  Argen- 
tina, {>.  70,  1879. 

KEFUDrsFFirE. — App.  II.,  p.  41. 

NoooluTsolite.— See  Chrysolite,  p.  27. 

Neooiano— NBOCTAinTE.    Scacchi,  Rend.  Accad.  Napoli,  Jan.,  1881. 

In  extremely  minute  tabular  monoelinic  crystals.  Color  blue.  Supposed  to  be  sn 
anhydrous  copper  sQicate.  B.  B.  fuses  to  a  black  glass.  Easily  decomposed  by  acids,  with 
the  separation  of  pulverulent  silica.  From  fumaroles  at  Vesuvius,  formed  by  sublima- 
tion, together  with  three  other  substances.  One  of  these  forms  a  white  granular  mass, 
G.  =  2*287,  probably  silica.  A  second  is  a  white  asbestos-like  material,  containing  lime; 
difficultly  fusible,  and  decomposed  only  in  boUing  acid.  The  other  forms  yellowish-broini 
crystals  m  six-sided  rhombic  plates ;  insoluble  in  acid.    [Needs  further  examination.] 

Nephelitb,  Min.,  p.  827;  App.  II.,  p.  41.— Oryst.  (0  A  1  =  186"  9'  20"),  Albani  Mts., 
near  Rome,  Sella,  Z.  Kryst.,  i.,  :i!40,  1877.  Island  of  Laaven,  Langesundfiord,  Norway, 
(ekBolite  in  elfeolite-svenite,  0  a1  =  186"*),  Klein,  J.  Min.,  1879,  584. 

Made  artificially,  l^ouquS  and  Livy,  C.  E.,  Ixxxvii.,  961,  1878. 

Alteration  products  in  nephelite  rocks,  v,  Eckenhreeher,  Min.  Petr.  Mitth.,  ill.,  1,  1880. 

Analyses,  l)itr6,  Transylvania  (elaeolite),  A,  Koch,  Min.  Mitth.,  1877,  885.  Vesuvius, 
G.  =  2-600-2-609,  RammeM>erg,  ZS.  O.  Ges.,  xxix.,  78,  1877.  Vesuvius,  Rauff,  Z.  Knrst. 
iL,  445  et  seq.,  1878.  In  foyaite  of  the  Sierra  de  Monchique,  Southern  Portugal*  Scheiih 
ner,  Q.  J.  G.  Soc.,  1879,  46,  quoted  by  van  Wervecke,  J.  Mm.,  1880,  ii.,  143.  iStr6,  Tran- 
sylvania (elsBolite),  A.  Koch  (anal.  byPranz  Koch),  J.  Min.,  Beil.-Bd.,  i.,  148,  1880. 

The  chemical  composition  of  nephelite  is  discussed  by  Rammelsberg  (L  c.)  and  Raofl 

(1.  c).    The  former  deduces  the  formula  :  Rfl[Alj8Si,Oa6  =  5  (Na,[AlJSi,OB)  +  K,Al^i« 

0,a;  the  latter  obtains :  RJAlO^SijC^  =  7Ra[AlaJSi,0»  +  R,[Al,]Si40i,.  Rauff  seems  to 
prove,  contrary  to  Rammelsberg,  that  the  pure  mineral  contains  some  CaO  (1  •82-1 '76  p.  c  v» 
and  perhaps  also  a  little  basic  water  (0'12-0-14  p.  c.)  and  a  trace  of  chlorine.  Banff  also 
discusses  tne  relation  of  nephelite  (and  elseolite)  to  cancrinite  and  microsommite. 

Nephrite,  Min.,  p.  288,  et  al. ;  App.  II.,  p.  41.— Analyses  of  specimens  from  New  Zea- 
land, Berwerth,  Ber.  Ak.  Wien,  Ixxx.,  102,  1879  (see  also  J.  Min.,  1880,  i.,  170  (ref-X  wi^ 
1881,  i.,  <il)).  Several  analyses  quoted  by  Fischer,  Z.  Kryst.,  iii.,  595,  1879.  Siberia 
(=  tremolito),  Jannettaz  and  Michel,  Bull.  Soc,  Min.,  iv.,  178,  1881. 

For  a  general  and  detailed  discussion  of  nephrite  and  jadeite,  in  all  their  relations,  bat 
especially  archjBological,  see  the  works  of  Fischer,  whose  titles  are  given  in  the  Bibliogiaphj 
(see  Introduction);  noticed  in  J.  Min.,  1876,  218,  and  1880,  ii.,  819  (ref.);  also  ib.,  1880,  u. 
118.    See  also  Annual  Rep.  Smithsonian  Inst.,  1876,  402. 

Noudorfite.    J.  von  8chr6ckinger,  Verb.  G.  Reichs.,  1878,  887. 

A  resin  occurring  in  a  coal  bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Lustre  wair. 
Fracture  conchoidal.  G.  =  1-045-1 -060.  An  analysis  by  Dietrich  gave  :  C  78*04,  H  9S4. 
0  11-98,  N  014,  corresponding  to  C,«H,,Oa  =  C  78  26,  H  1014,  0 11-60  =  100.  Puses  st 
280".    Dissolves  in  ether,  leavmg  a  whitish-yellow  resinous  powder. 

Newbervite.  O,  vom  Bath,  Ber  nied.  Ges.  Bonn,  Jan.  18,  1879 ;  Bull.  Soc.  Min.,  ii , 
81,1879. 

Orthorhombic  ;  axes,  c  (vert.) :  bid  =  0*9300  :1 :  0-9485.  Observed  planes :  i-C,  t-l.  A 
4-1,  2-1,  1.   Angles:  0  a  i-«  =  158*^  46,  0  a  1  =  126'  26,  1  A  1  =  108*^22'.  In  large  (I  sq 
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I 

in.) tabular  crystals.    Cleayage  i-^  perfect ;  basal  imperfect  i 

brachydiagonal  section.    Acute  bisectrix  ( + )  normal  to  the  1 

ble  p<v.    2Ha  =  W  46'  (red),  2Ho  =  142*  8'  (red;,  Des  Cloia^ 

Analysis,  Maclvor : 

PaOo        MgO(MnOtr.)        HaO 
41-26  [28-02]  86-73    5 

Formula  :  MgiHsPaO.  +  6aq  =  P,0»  40*80,  MgO  22  09,  H 
water  about  110"  G.  Easily  soluble  in  acids.  From  the  guani 
toria;  tlrst  recognized  as  new  by  Ulrich  (in  a  letter  to  vom  K^ 
Newbery,  of  Melbourne. 

Niccochromite.  C.  27.  Shepard,  Min.  Contr.,  1877.  A  oi 
curring  as  a  coating  on  zaratite,  rarelv  on  chromite,  at  Tezi 
partialblowpipe  examination,  it  is  concluded  to  be  a  *'dichrom 

KiGCOLiTE,  Min.,  p.  60;  App.  II.,  p.  41. — ^AnaL, Colorado de  C 
8d  ed.  Min.  Chili,  p.  185,  187U. 

NlOKESCITB. — App.  I.,  p.  12. 

NioBrrB. — See  Columbite,  p.  29. 

Nitrobarite.  Groih  (Z.  Kryst.,  vi.,  195,  1881)  has  described 
(barytsalpeter),  from  Chili.  They  are  in  apparent  octahedron 
tetrahedrons;  also  in  spinel-like  twins.  According  to  Wulffi 
tetartohedral.  The  crystals  arc  colorless,  in  part  covered  with  i 
ing  resembling  wad.  Exact  locality  unknown.  H.  C.  Lewis  < 
18^)  has  proposed  the  name  mrsoBABrrB  for  the  species. 

NrrBOGLAUBEBrrE.— App.  II.,  p.  41. 

Nooexina — ^Kocebitb.  Announced  by  Scacehi  in  a  prelir 
Trans.,  ILL,  y.  270,  1881),  as  occurring  in  volcanic  bombs  m  th( 
acicular  crystals,  referred  to  the  rhombohedral  system.  In  ' 
double  fluoride  of  calcium  and  magnesium.  Associated  with 
tals  referred  to  amphibole,  and  minute  crystals  in  hexagonal  p 
microaommite.    The  exterior  of  the  bombs  is  covered  wiui  mica 

NOBLITB. — ^App.  II.,  p.  41. 

NosiTB.— -Min.,  p.  888;  App.  II.,  p.  49. 

NouMEATTE,  NouMBiTE,  NuMETTE. — See  OamietiU,  p.  60. 

OcTAHBDBiTB,  Min.,  D.  161;  App.  n.,  p.  41. — Oryst.,  Memoi 
thai  (wiserine),  Klein,  i,  Min.,  1875,  337.  Cavradi,  Tavetsch,  t 
1875,  586  (Pogg.  Ann.,  clviii.,  402, 1876).  Wettin,  LOdecke,  i 
894,  1878.  Tavetsch,  Brazil,  etc.,  Groth,  Min..Samml.  Strassbv 
thai,  V.  Z^harovich,  Lotos,  ItiSO.  Selignumn,  J.  Min.,  1881, 
Vrba,  Z.  Kryst.,  v.,  417,  1881. 

Occurrence  in  nearly  colorless  transparent  crystals,  Brindl* 
Hidden,  Am.  J.  Sc.,  xxi.,  160,  1881.  In  quartz  at  Nil-St.-Vin( 
Roy.  Belg.,  IL,  xlvi.,  245,  1878. 

Mallard  (Ann.  Min.,  VII.,  x.,  187,  1876)  describes  the  optic 
from  Brazil,  and  decides  upon  the  monoclinio  character  of  th( 
See  also  BrookiU,  p.  18. 


p,  77. 

Oeshits.— Hin  ,  p.  896;  App.  IL,  p.  11. 
Oldhaiotb.— App.  II.,  p.  41. 


Qes.,  xxTii.,  SOI,  1875  ;  ,  ,     ,     .,_._.     ___   

MT,  Z.  KiTst.,  i.,  661,  I8T7.  KUin,  J.  Mia.,  1879,  S18.  Ik»  CloUtavx,  Bull  Soc.  Uin., 
UL,  1B7,  1^. 

AnftL,  DQrnDoreboch,  Hduahofer,  Z.  KrysL,  iiL,  flOS. 

See  aiao  Feldspar  Oroup,  p.  43. 

OuriNEL — See  Chrytolilt,  p.  37. 

Ohpoacitb,  Min.,  p.  833.— See  I^nxeene,  p.  100. 

Okofeitb,  Min.,  p.  56.— From  Marysrale,  Sontbern  Utah.  Obaeired  by  JTetoterry,  wd 
described  by  Smgh  (Am.  J.  Sc.,  IIL,  ui.,  812,  1881),  aa  follows  :  MasiTe,  withoat  detr- 
Bge.  H.  =  3-5.  Q.  =  7-82.  Lustre  metallic,  brilliaDt  on  the  fresh  frwiture.  Color  and 
sneak  blaoMsti  gray.    Fracture  conchoid&L    Analysis  by  Comstock  : 

Se  a  He  Zn  Hn 

(1)    4'68  1108  8108  0S4  0-69    =    99-48. 

PoRnnkeaeeDtially  ng(S.Se),  with  S:Se  =  6:1,  conespondiiiR  nearly  with  tb«  onobite 
of  HaidlDKer,  which  has,  according  to  H.  Bose,  S;  Se  =  ^:1;  with  which  it  also  agrees  in 
physical  characters. 

Brush  gives  an  historical  statement  as  to  the  occurrence  of  American  mercnric  snlpho- 
selonides.  He  also  calls  attentioD  to  the  essential  identity  of  ^adatraeariit  at  Vetenai 
" —  "  -  25,  also  Rammelsberg,  Min.  Chem.,  1876,  p.  79)  with  the  ntftaeinna^nVc  or 
ic  Bulphide  of  Moore  (App.  I.,  p.  lU),  and  shows  that  melaeitma^rtte,  H^S. 
=  7'7S.  ono/riU  (Utahi,  BllgS  4-  HgSo,  G.  =  7-63  (calculated  7-«4),  otiofrite  (San  Onofre), 
4HgS  +  HgSe,  and  tiemannite,  HffSe,  G.  =  7'37,  nndonbtedly  form  an  isomondions  seriea. 
The  specific  gravity  given  in  Danas  Min.,  p.  66,  for  onotrito  (5'6fl)  is  inconect;  that  num- 
ber belongs  to  a  gray  mineral  of  doubtfol  character   also   meationed  by  D«l   Bio  (see 


bl^^ 


a  ferriferons  variety  of  gnadalcanrite, 
__^__ _, _.  ^„_litativeexamiiiationshowed  that  it  coo- 
tamed  no  selsuiura,  and  more  zinc  and  iron  than  the  original  punetaL  From  the  mercmy 
mine  of  Levigliani,  near  Seravezza,  in  the  Apoan  Alpe,  ttaij,  Att.  Soc  Toec,  ii.,  112,  ISit, 

OQtaiiallte.~See  Saapoliie,  p.  106. 

Opactte. — App.  n.,  p.  41, 

Opal,  Tdin.,  p.  108;  Add.  U..  d.  43.— Artiflcial  ooal.  Bertrand,  Boll.  Soc  Hin.,  iiL.  ST, 
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Orpimbnt,  Hin.,  p.  27. — Occurrence  in  the  trachytic  region^ 
Accad.  Line,  III.,  i.,  66,  1877.  In  Iron  Co.,  Utah,  TT.  P.  J 
219, 1881. 

Orthttb,  Min.,  p.  286  ;  App.  U.,  p.  42.— Oryst,  Anerbach, 
Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  8,  1881. 

Microeoopio  examination  of  specimens  from  different  locaU 
F6rh.,  iii.,  258,  1877. 

Discussion  of  composition  with  many  analyses,  EngtirOm, 
(Z.  ELryst.,  iiL,  191, 187^.  A  much  altered  orthite  (12  to  14  p^ 
red,  is  called  yasite  by  fingstrOm. 

Slfttt&kra,  analysis  by  Cederrall  and  Jdnsson,  Blomstro/ndt 
Lund,  1878,  p.  8. 

Obthoclasb,  Min.,  p.  852;  App.  II.,  p.  42. — ^Orrst^  Belling 
«.  RcUh,  Pogg.  Ann.,  clviii.,  4(K),  1876.  Cornwall,  penetratid 
morph),  Laspeyres,  Z.  Kryst.,  i.,  204 ;  i.,  844,  1877.  Albaa 
Kryst.,  i.,  243,  1877.  Fichtelgebiise,  twins,  Mawhofer,  Z.  Kri 
brunn,  Silesia,  twins,  Kloekmann,  ZS.  G.  G^.,  xxzi.,  421,  1879 
XrysL,  v.,  492,  1881. 

Kelation  between  orthoclase  and  microoline,  MaOard  (Ann.  1 
gsrds  them  as  essentially  identical. 

Thermo-electrical  characters,  Mankel,  Wied.  Ann.,L,279,  IS'i 
Beekenkamp,  Z.  Kryst.,  v.,  452,  1881. 

Pseudomorphs  after  cassiterite,  PhiUip9,  J.  Gh,  Soo.,  Aug.,  11 

Made  artificially,  HcnttefeuiUe,  G.  B.,  lzxzy.,952,  1877,  and  3 
Levy,  C.  R.,  IxxxvU.,  700,  880,  1878  ;  Meunier,  C.  E.,  Ixxxvii. 
and  Saraein,  C.  R.,  xoul.,  1874,  1881  (Bull.  Soc.  Mm.,  iv.,  171). 

See  also  Feldspar  Group,  p.  45,  and  Microcline,  p.  80. 

Oryzite  (Orizite).     OraUa/roUt,  Att.  Soc.  Tosc.,  iv.,  226,  Nov. 

In  minuto  crystals,  1  to  8  mm.  long,  and  1  to  1  '5  mm.  thick.  Pri 
188':  l-l  A  W  =  147'.  Triclinic,  according  to  Grattarola,  b 
stated  to  be  approximate  orfly,  and  those  given  are  not  sufflcien 
H.  =6.    G.  =r  2*245.    Lustre  vitreous  to  pearly.    Color  and  stre 

SiG,        AlaG,        CaG         H,G 

1.  69-54        16-79*        8*67        14-84,  MgC,  alkal 

2.  59-20       15-71        10-31        14-88,     " 

•  With  some  CaO. 

Soluble  in  warm  HCl,  with  the  separation  of  gelatinous  silic 
fuses  easily."  Named  from  opv^a,  nee,  in  allusion  to  the  simil; 
grains.  [Groth  (Z.  Kryst.,  iv.,  641)  calls  attention  to  the  simila 
and  composition  (with  which  the  author  regards  it  as  being  di 
marks  that  the  description  is  not  sufficiently  complete  to  establisl 
the  granite  blocks  in  the  Foresi  collection,  whicn  have  popularly 
"  Four  Evangelists,*'  and  which  formed  part  of  the  granitic  veil 
or  Fonto  del  Prete,  Elba.  The  same  source  has  yielcfed  tourmali 
cite,  apatite,  etc. 

OSBORNITE. — App.  I.,  p.  12. 

Ottbelite,  Min.,  p.  506;  App.  U.,  p.  43. — A  variety  of  ottreli 
Damour  (see  BourbSe,  Bains  et  courses  de  Luchon,  1857,  and  Da, 
167,  1879).  Occurs  in  masses  having  a  lamellar  and  radiat^  cry 
age  in  one  direction.  H.  =  5-5.  G.  =  3-26.  Color  grayish  blaci 
Analysis,  Damour,  I.  c. : 

SiO,  A1,0,  FeO  MgO  H3O 

44*79  29-71  20-75  0*62  4-98 


gg  AFFSNDn:  m. 

This  corresponds  closely  with  the  formula  (Fe,Mg)  [AlalSisOio  4-  aq.  B.  B.  fusible  wiUi 
difficulty  on  thin  edges ;  yields  a  magnetic  slag  on  cha^xxxQ.  Not  attacked  by  adds.  From 
V^nasque,  in  the  Pyrenees. 

OxAHMiTE.  A  name  given  by  Shepard  (App.  I.,  p.  6)  for  crystals  supposed  to  be  ammo- 
nium oxalate,  from  the  guano  of  the  Guanape  Islands.  Binmondi,  under  tiie  name  of 
0UANAPiT£,  has  described  (Min.  P6rou,  pp.  3U,  &,  1878)  what  is  apparently  the  same  sab- 
stance  examined  by  Shepard.  Occurs  m  small  flattened  (4  to  6  mm.  long)  grains,  witii 
lamellar  structure.  Sometimes  in  elongated  prismatic  (orthorhombic)  crystal;  alsopnl- 
yerulent  Color  yellowish  white.  Lustre  silky.  Transparent.  Inodorous.  Volatimes 
completely  with  heat.  An  oxalate  of  ammonia.  Found  with  mascagnite,  which  it  much 
resembles,  in  the  guano  of  the  Guanape  Isles. 

J.  A.  Tanner,  Jr.  (Chem.  News,  xxxii.,  K  3,  1875),  has  analyzed  the  Guanape  mineral, 
and  obtained  (after  deducting  5*54  p.  c.  organic  matter):  NH4  21*05,  C«04  58*80,  H,0  24-75. 
corresponding  to  C,  (NH4)a04  +  2aq,  which  requires  :  NH*  22-50,  CsO*  55*00,  H-0  22*50. 
[Haimondi's  name  is  based  on  a  partial  description,  Shepard's  name  on  a  mere  statement 
in  a  single  sentence;  as,  however,  the  name  guanapite  has  been  previously  used  (App.  L, 
p.  6),  the  other,  though  not  free  from  objection,  may  be  accepted.  J 

Ozocerite,  Min.,  p.  782;  App.  II.,  p.  4!i. — Description  of  a  related  mineral  wax  frcnn 
Utah,  Neuiberry,  Am.  J.  Sc.,  III.,  xvii.,  840,  1879. 

From  Kinghom-ness,  Scotland,  anal.,  Macadam,  Rep.  Brit.  Assoc.,  1879,  809,  or  Cb. 
News,  xl.,  48,  1879.    Galicia,  POful,  Verb.  G.  Reichs.,  I88I,  181. 

Pachnoutb,  Min.,  p.  129.— According  to  Qroth  (Tab.  Uebers.  Min.,  41,  1882),  the  true 
relation  of  the  species  pachnolite  and  thomsenolite  has  been  recently  established  by  BrandL 
Pachnolite  is  monoclinic,  with  /ST  =  89°  40',  and  c  (vert.) :  ft:  d  =  1 -6:320  :1:11626,  and 
has  the  composition  [Na,Ca]  Fs  +  AIsFe.  It  is  consequently  a  cryolite,  with  two  sodium 
atoms  replaced  by  one  calcium  atom. 

Thomsenoutb,  on  the  same  authority,  is  monoclinic,  with  fi  =  89'  87i',  and  e  (vert.):  5:d 
=  1*0877:1:0-9959;  and  has  the  composition  rNa,Ca] F,  +  A  1,F«  4- H,0. 

On  earJier  discussions  of  the  relations  of  these  species,  see :  Knap,  Ann.  Ch.  Pharm., 
cxxvii.,  61,  1866  ;  WShler,  J.  Min.,  1876,  58  ;  Kdnig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1876» 
42  ;  Krenner,  J.  Min.,  1877,  504  ;  Klein,  J.  Min.,  1877,  808.  -Pyboconitb  of  TT^Afcr  is 
the  same  as  var.  A  pachnolite  of  Enop. 

Palagonite,  Min.,  p.  483;  App.  II.,  p.  48.— PencA:,  after  an  exhaustive  study  of  many 
so-called  palagonite  rocks,  concludes  that  no  such  mineral  exists ;  that  most  of  the  mate- 
rial, which  has  received  that  name  and  been  examined,  is  a  mixture  of  different  substances, 
consisting  largely  of  the  glassy  ejected  bombs  from  a  basaltic  magma,  ZS.  G.  Ges.,  xxxL, 
504,  1879. 

Pandermite. — See  Pnceite,  p.  97. 

PASA0027ITE.— Min.,  p.  487;  App.  II.,  pp.  48,  63.— See  also  Cosaaite,  App.  II.,  p.  63. 

Parailmenite.  Same  as  the  doubtful  paracolumbite  (Min.,  p.  148),  from  Taontoo, 
Mass.,  C.  U,  Sh€pard,  Am.  J.  Sc.,  III.,  xx.,  56, 1880. 

Parankerite. — See  AnkeriU,  p.  6. 

Parastilbite. — See  EpistiCbite,  p.  42. 

Parisite,  Min.,  p.  702.— Absorption  bands  in  spectrum  (Ce,La,Di),  Coaa,  Aooad.  Ldod 
Mem.,  III.,  ill.,  29,  1878.    See  also  Bastn&sUe,  under  Tysonite,  p.  126. 

Paroligocalse.  Paroliooklas.  E.  E.  Schmid,  Jenaer.  Denksch.,  1890  (J.  Ifin.,  1881, 
i.,  78  ref.).  . 

A  problematical  substance  occurring  in  indistinct  prisms,  with  calcite  grams,  imbedded 
in  the  ground-mass  of  a  rock  found  between  Umsenberg,  Qu&riberg,  and  Silberbei^,  in  the 
ThOringerwald.    The  rock  has  a  specific  gravity  of  2*6o&-S*677,  and  in  thin  sections  shows 
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2-73 

NagO       EaO 
2-97       4-71 

CO, 
4-82 

ign. 

2-22  =  99-01. 

0-22 
1-24 
1-27 

0-28 
0-19        0-09 
2-66        4-46 

4-82 

•  ■  •  • 

•  •  •  • 

0-28  =  14-44. 
....  =  19-29. 
4-60  =  64-60. 

an  opaqae  ground-mass  of  f errite.  with  the  macroscopic  prisms  of  a  pale  yellow  color. 
Extinction  parallel  and  perpendicular  to  the  axis  of  pnsm. 

Analyses  :  (1)  of  rock  entire;  (2)  portion  soluble  in  dilute  HCl;  (8)  soluble  in  concentra- 
ted HCl;  (4)  insoluble  remainder. 

SiO,       AlaO,*    FcaO.t     CaO 
1.        46-74        16-07       14-74       6-81 

2 0  66         2-87       6-81 

8.         4-59         2-08        11-10       

4.        41-15        18-88         127 

*  With  P,0».  t  With  TiO,  and  1(0,0,. 

The  author  gives  for  the  ratio  in  the  insoluble  part  of  BO  :  Al.Os :  SiO,  =  0*94: 8: 8-90 
=  1:8:9,  and  calls  the  mmenl  paroligoehue,  m  allusion  to  the  fact  that  this  is  the  ratio  of 
oligoclase.  [Rosenbusch  (J.  Mm.,  1.  c.)  suggests  that  the  substance  may  belong  to  the 
scapolite  group;  in  any  case,  on  the  basis  oi  so  imperfect  an  examination,  it  has  no  churn 
to  a  place  as  a  mineral  species,  and  should  never  have  received  a  name.] 

Pabtzite,  Min.,  p.  188. — AnaL,  Mine  of  San  Lorenxo,  province  of  Huavlas,  and  mine 
des  Italiens,  province  of  Cajatambo,  Peru,  Raimondi,  Min.  P6iou,  pp.  88,  86,  87,  1878. 

PaMylto.— See  Quartz,  p.  101. 

Pattebsonite.— Min.,  p.  801;  App.  L,  p.  18;  IE.,  p.  48. 

Pbaletk.— App.  II.,  p.  48  (24). 

Peckhamite.    J.  L.  Smith,  Am.  J.  Sc.,  III.,  xix.,462;  xx.,  186,  1880. 

Occurs  in  rounded  nodules  in  the  meteorite  of  Emmet  Co.,  Iowa.  Shows  a  more  or  less 
distinct  cleavage.  G.  =  8-28.  Lustre  greasy,  opalescent.  Color  light  greenish  yellow. 
Two  analyses  (1)  on  01  gr.,  (2)  on  0*85  gr.,  gave  : 


SiO, 

PeO 

MgO 

1. 

49-50 

15-88 

8801     =    98-89. 

2. 

49-59 

1701 

82-51     =    99-11. 

These  correspond  to  R^SiaOio,  which  Smith  resolves  into  2(BSiO,)  +  BjSiO*,  that  is,  2 
molecules  of  enstatite  and  1  of  chrysolite.    Named  after  Prof.  S.  F.  Peckham. 

Pbctolttb,  Min.,  p.  396  ;  App.  II.,  p.  43. — ^A  mineral,  very  near  pectolite,  is  called 
WALKEBiTE  bv  HeddU  (Min.  Mi^,  iv.,  121,  1880).  In  radiating  and  interlacing  fibres,  re- 
sembling ordinary  pectolite.  H.  =  4-5.  Q.  =  2*712.  Cream-colored,  slightly  pinkish. 
Lustre  brilliant,  pearly.  Phosphoresces  on  being  broken,  or  on  application  of  heat. 
Analyses  :  1,  Walker  (anal.  10,  Dana,  Min.,  p.  897);  2,  8,  Heddle  : 


1. 

SiOa 
54-00 

68-22 
52-20 

A  1,0. 

.... 

0-9 

.... 

PeO 

.... 

0-21 
1-88 

CaO 
80-79 

26-18 
28-64 

MgO 
2*59 

6*81 
5-12 

K,0        Na,0 
....        5*55 

H,0 

6-48    =    98-86. 

2. 
8. 

undet. 
0-85       6-50 

6-23. 

6-28     =    99-92. 

Caloolated  formula:  Na^MgCa^SiTOao,  2H,0  or  HaNajMgCaiSiyOai  +  aq,  reooiring:  SiO, 
68-71,  CaO  28*65,  MgO  5-12,  Na,0  7*92,  H,0  4-60  =  100.    Found  in  the  diabase  of  Cop 
storphine  Hill,  near  Edinburgh,  Scotland.     Described  bv  the  early  English  mineralo^^.. 
Dr.  Walker,  as  pectolite,  after  whom  it  is  named.    [The  difference  itom  pectolite  is  so 
small  as  not  to  seem  to  require  its  separation.] 

Pegakitx.— See  Variaoitt,  p.  128L 
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Pelagite.    A,  H,  Chwrch,  Min.  Mag.,  i.,  50,  1876;  Q^imM,  Ber.  Ak.  Mlbichen,  1878,  p. 

189. 

A  name  given  by  Churoh  (1.  c.)  to  the  manganese  nodules  obtained  by  the  "  Challenger" 
from  the  bottom  of  the  Pacific,  between  Japan  and  the  Sandwich  Is.,  at  a  depth  of  2740 
fathoms.  Characters,  as  follows:  H.  =8*5.  G.  =1'80.  Color  brownish  blaick.  Streak 
somewhat  shining.  Powder  between  blackish  brown  and  clove  brown.  Fractoie  ooncfaoi- 
dal;  fragile.  In  the  closed  tube  gives  off  water  having  a  slight  alkaline  reaction.  B.  B. 
contracts,  becomes  black,  and  fuses  on  the  edges.  With  HCl  dissolves  with  the  liberation 
of  chlorine  and  separation  of  silica.  The  nodules  have  a  concretionary  structure,  consist- 
ing of  concentric  layers,  and  having  a  core  of  indiirated  red  clay,  and,  in  one  case,  of 
pumice;  the  material  was  regarded  as  homogeneous.  Gdmbel  (1.  c.)  describes  nodules  from 
the  same  source.    Analyses:  (1)  Church;  (2)  Schwager  (quoted  by  GQmbel). 

SiO,    MnO,    A1,0,  Fe,0,    n,0 
1.    10-37    30-32     8-30    20*02  84-55»,  CI  0*71,  MgO,  CaO,  CuO,  Na,0,  CI,  P,0»,  etc,  0-83 


[=100. 
S'iO 


2.    16-03    28-60    10-21    27-46    17-82,  MgO  0-18,  CaO  0-92,  CuO  0*02,  CoO,  NiO  0-01, 
[BaO  001,  Na,0  2-86,  KaO  0'40,  TiO,  0-66,  CI  0-94,  P«0.  0-02,  SO,  048,  CO,  0-05=  101-17. 

*  At  a  red  heat  lOO  p.  c. 

Other  analyses  by  J.  Y.  Buchanan  (Proc.  Roj;.  Soo.  Ed.,  ix.,  287,  1877;  Ch.  News,  xliv., 
258,  1881)  of  specmiens  from  different  localities,  show  a  wide  variation  in  composition 
(24-4r-35-3  MnOa  and  18-24*8  FcaOs).  [Although  ^^t  interest  attaches  to  these  nodules, 
they  cannot  in  any  sense  claim  to  be  a  distinct  mmeral  species,  but  are  doubtless  compo- 
site.] 

Pelagoslte.    K,  Moaer,  Tschermak,  Min.  Petr.  Mitth.,  !.,  174,  1878. 

A  substance  occurring  as  a  thin,  dark-colored  incrustation  on  limestone  and  dolomite,  on 
the  shores  of  the  Mediterranean,  as  at  the  Mand  of  Pelagosa  (Moser).  In  some  cases  look- 
ing like  varnish,  and  asniin  resembling  lichens.  It  consists  of  thin  translucent  layers, 
exertiuff  on  polarized  lignt  the  effect  of  aggregate  polarization.  An  analysis  by  J.  Uloez 
on  simuar  material  from  Cape  Ferrat,  afforded  :  CaCOa  91 '80,  MgCOa  0-90,  Fe.O.  0<h, 
SiOs  1-22,  NaCl  0-49,  H3O  4-56,  organic  matter  0*71  =  99-93.  It  is  regarded  as  produced 
by  the  action  of  sea-water  on  the  dolomite. 

Des  Cloizeaux  and  V61ain  have  observed  similar  coatings  on  the  feldspathio  rocks  of 
Corsica,  on  the  coast  of  Oran,  and  on  basaltic  lava  on  the  coast  of  Reunion  Island,  Bull 
Soc.  Geol.,  vi.,  86,  1878.     [Not  a  mineral  species.] 

Pelhamine.  C.  U.  Shepard^  Contr.  Min.,  1876. — A  serpentinous  substance  (altered  as- 
bestos), forming  irregular  seams  and  masses  at  the  asbestos  mine,  at  Pelham,  Mass.,  re- 
sembling a  black  serpentine.  Color  dark  greenish  gray.  H.  =5.  G.  =  2*9-3*2.  B.  B. 
infusible.    Analysis  :  SiO,  88-40,  AlaO,  2-80,  FeO  15-52,  MgO  [89*88],  H,0  8-40  =  100. 

Pkncatite. — Min.,  p.  708;  App.  II.,  p.  43  (45). 

PEBTNiNrrE,  Min.,  p.  495;  App  TI.,  p.  43.— ifoSar^J  (Ann.  Min.,  VII.,  x.,  161,  1876)  re- 
gards penninite  (uniaxial)  and  dinochlore,  or  ripidolite  (biaxial),  as  identical,  both  having 
a  funoiftmental  monoclinic  form,  but  differing  only  in  the  method  of  grouping  of  the  indi- 
viduals. He  calls  attention  to  cases  where  a  maxml  chlorite  encloses  a  nucleus  of  a  uniax> 
ial  chlorite,  and  explains  the  latter  by  the  aggregation  analogous  to  corundum. 

Analyses  of  penninite,  ripidolite,  and  relatea  species  from  Scottish  localities,  fffddle. 
Trans.  Soc.  Edinb.,  xxix.,  55  ot  seq.,  1879.  Anal,  (by  van  Wervecko),  peeudophite,  Mar- 
kirch,  Vo^ges,  Gfroth,  Z.  Kryst.,  i.,  609,  1877. 

Penwithite.    J.  R.  Collim,  Min.  Mag.,  ii.,  91, 1878;  iii.,  89,  1879. 

Massive.  H.  =  8'5.  G.  =  249.  Lustre  vitreous  Color  dark  amber  to  reddish  brown. 
Transparent.  Fracture  conchoidal.  Brittle.  Analysis  :  (J)  SiO,  86-40.  MnO  87-62,  FeO 
2-52,  H2O  21-80,  MnOatr.,  U^Ob  0  80,  Cu  tr.  =  98  64.  Formula  calculated  by  author: 
MnSiO,  +  2aq,  requiring:  SiO,  85-9,  MnO  42-5,  HaO  21-5  =  100.  B.  B.  fuses  with  diffi- 
culty. Occurs  with  quartz  and  rhodochrosite,  in  the  district  of  Penwith  (whence  name), 
West  ComwalL  [The  author  mentions,  that  if  the  coarse  powder  is  dige^»d  in  HCl,  the 
nUHQI^ese  is  dissolved  out  and  the  silica  left  colorless ;  he  also  mentioBs  related  sub- 
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stances  with  SiOs,  yarying  from  22  to  57  p.  c,  and  G.  as  high  as  8*4.    It  would  seem,  con- 
sequently, very  doubtful  whetiier  this  is  to  be  regarded  as  a  true  mineral  species.] 

Pebctutb,  Min.,  p.  122;  App.  IL,  p.  48. — ^Believed  to  occur  at  Hina  San  Rafael,  Gale- 
lia  al  Korte,  Bolivia,  Gregory,  Min.  Mag.,  iL,  251,  1879.  Mt.  de  Challacollo,  Tarapaca, 
Peru,  Baimandi,  Min.  Ptou,  p.  174,  1878. 

Pesofskite,  Min.,  p.  146;  App.  IL,  p.  48.— Occurrence  as  a  microscopic  constituent  of 
nephelite-piJmte,  in  Bohemia,  Boricky,  Ber.  B6hm.  Ges.,  Oct.  18,  1876,  p.  227.  Prom  the 
Y^  Malenco  (anaL  by  Mauro),  Strikver,  Trans.  Aocad.  Line,  III.,  iv.,  210,  1880. 

The  question  of  the  crystalline  system  of  perofskite  has  been  discussed  by  von  Kok- 
scKarof,  Min.  Russl.,  vi.,  888,  1874;  viL,  875,  1878;  viii.,  89,  1881  (J.  Min.,  1878,  88);  Dm 
Cloizeaws,  ZS. G.  Ges.,  xxvi.,  932,  1874  ;  J.  Min.,  1877, 160;  ib.,  1878,48,  972;  Baumhauer, 
Z.  EijBt.,  iv.,  187,  1879.  The  etching  experiments  of  Baumhauer,  supported  by  optical 
exammations,  seem  to  prove  that,  as  urged  by  von  Kokscharof  and  accepted  by  Des 
Cloizeauz,  the  mineral  is  orthorhombic,  and  owes  its  form  and  optical  properties  to  a  com- 
plicated system  of  twinning. 

An  altered  perofskite  from  Magnet  Cove,  Arkansas,  is  called  htdkotitanite  by  KSnig 
(Acad.  Nat.  Set.  Philad.,  83,  1876).  Color  yellowish  gray.  G.  =  8*681.  Soft.  An  analy- 
sis afforded:  TiO,  82-82,  PcOa  7-76,  MgO  2*72,  (&0  0-80,  HaO  550,  V  tr.  =99-60. 
[Indeterminate  decomposition  products  are  not  mineral  species.] 

Pbtautv,  Min.,  p.  229;  App.  11.,  p.  48.— Anal.,  Elba,  RammeUbergt  Ber.  Ak.  Berlin, 
1878,  9.  Discussion  of  chemical  composition  and  relation  to  spodumene,  DSUer,  Min. 
Petr.  Mitth.,  L,  529,  1878. 

An  alteration  product  of  castorite,  from  Elba,  has  been  caUed  htdbocastorite  by  G.  Grat- 
tarola  (Boll.  Com.  GeoL,  1876,  823).  Occurs  as  a  mealy  aggregate  of  fine  cr]rstalline 
needles,  surrounding  a  nucleus  of  the  ori^nal  mineral.  The  microscopic  prismatic  crys- 
tals sometimes  obliquely  cut  off  (70'* J;  extmction  parallel  the  prism.  H.  =  2.  G.  =  2*16. 
Color  white.  Analyses:  1,  Grattiarola,  on  material  not  entirely  pure;  2,  Sanson!  (Att.  Soc. 
Toec.,  iv.,  820,  1879). 


SiO, 

A1,0, 

CaO 

MgO 

H,0 

1. 

59-59 

21-85 

4-88 

.... 

14-66    =    99-98. 

2. 

58-18 

19-70 

417 

0-50 

15-96    =    98-46. 

For  the  latter  the  not  very  simple  formula :  Ca^  [Ala]»Sis«0«9  +  24aq,  is  calculated. 
[Needs  further  examination.] 

Pbtzete. — ^Min.   p.  146;  App.  II.,  p.  43;  see  also  HeasiU,  App.  IIL,  p.  58. 

Ph&aotinlto. — See  Amphibole,  p.  5. 

PHARMAOOLrrs,  Min.,  p.  554  ;  App.  11.,  p.  43.— OrysL,  tSchrauf,  Z.  Kryst.,  iv.,  284, 
1879. 

Pharmacosidebite,  Min.,  p.  578.— From  Schemnitz,  Hungary,  Miti.  Mitth.,  1875,  109. 
Prom  Garonne,  Dept.  du  Var,  Pimni,  C.  R.,  Ixxxiv.,  1512,  1877. 
Pseudo-isometric,  according  to  Bertrand,  Bull.  Soc.  Min.,  iv.,  256,  1881. 

Phsnacite,  Min.,  p.  268  ;  App.  II.,  p.  48.— Oryst-  with  catalogue  of  observed  planes, 
3eligmann,  J.  Min.,  1880,  i.,  129.  From  Switzerland,  perhaps  Val  Giuf,  Webakv,  Ber. 
Ak.  Berlin,  1880,  1007.  *-        r«  »  y» 

AnaL,  Cerro  del  Mercado,  Durango,  Mexico,  ChrusUchoff,  Z.  Kryst.,  iiL,  684,  1879. 
Pheogite. — See  Miea  Group,  p.  77. 
Philadelphite^— See  Vermictaite,  p.  129. 
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Philliplte.  Z  Domeyho,  5th  Appendix  Min.  Chili,  1876 ;  8d  ed.  Bfin.  Chili,  p.  248. 
1879. 

Compact,  granular,  or  with  fibrous  structure,  transverse  to  reins  in  the  chaloopjrite. 
Lustre  vitreous.  Color  azure  blue.  Translucent,  astringent.  Composition  appiozini&KiT 
given  by  the  formula,  CUSO4  -+-  [FeajSaOi,  4-  waq.  Analysis  gave  :  SO.  28"96,  Fe,0,  9-tb 
(iron  subsulpliato  2ii8),  CuO  14-39,  MgO  0*86,  H,0  48-7:i,  AliO,  tr.  =  IGO.  Soluble  in 
water,  but  unaffected  by  exjposure  to  the  air.  Found  at  the  copper  mines  in  the  Cordille^ 
ras  of  Condes,  province  of  Santiago,  ChiU.  Produced  from  the  decomposition  of  chalets 
pyrite,  and  found  in  small  irreguSir  masses  and  bands  with  it  in  an  argillaceous  ochre. 

Phillipsite,  Min.,  p.  438;  App.  11.,  p.  43.— Crystalline  ^stem  monoclinic,  with  a  higher 
degree  of  pseudo-symmetry,  due  to  repeated  twinning,  analogous  to  harmotome,  &treng,  J. 
Min.,  1875,  585  ;  Tnppke,  ZS.  G.  Ges.,  xxx.,  178,  1878  (or  J.  Min.,  1878,  681,  63i.);  Trt- 
senius,  Z.  Kryst.,  iii.,  42, 1879  ;  v.  ZepharotHeh,  Z.  Kryst.,  v.,  96,  1880.  The  monoclinic 
character  of  phillipsite  was  first  assumed  by  Oroth,  TabelL  Uebers.  Min. ,  pp.  62,  104. 
1874. 

Recent  formation  at  Bourbonne-les-Bains,  Dauhrie^  C.  R.,  box.,  468,  1875;  do.  in  Al- 
giers, ib.,  Ixxxiv.,  157,  1877. 

Phoenicochboite,  Min.,  p.  630.— Made  artificially,  Meunier,  C.  B.,  IxxxviL,  656,  1878 

Phlooopite,  Mm.,  p.  302.— See  Mica  Orov^,  p.  77. 

Pholebtte,  Min.,  p.  472  ;  App.  II.,  p.  44.— AnaL,  Distr.  San  Pablo,  Peru,  Raimond^, 
Min.  P6rou,  30J,  1878. 

Pbosgentte,  Min.,  p.  708.— Oryst-.  Monte  Poni,  Sardinia,  showing  a  close  agreement 
with  the  resiilts  of  v.  Kokscharofy  nom  Gibbas,  Hansel,  Z.  Kryst.,  ii.,  291,  1878.  St'e 
also  Min.  Russl.,  viii.,  118,  148,  1881. 

Recent  formation  at  Bourbonne-les-Bains,  DaubrSe,  C.  R.,  Ixxxi.,  182,  1875.  Made 
artificially,  Friedd  and  Saraain,  Bull.  Soo.  Min.,  iv.,  175,  1881. 

Phosphochbomitb,  App.  I.,  p.  12.— Pisani  (Bull.  Soc.  Min.,  iii.,  196,  1880)  has  analysed 
a  phospho-chromate  from  Beresofsk,  which  is  near  the  plwapThOckromUe  of  Hermann  (App. 
I.,  see  laxmannite).  It  occurs  in  mammillarv  forms,  having  a  crystalline  surface.  Color 
reddish  orange  ;  powder  yellow.    The  analysis  gave  : 

P.O.  CrO,  PbO  CuO 

9-78  15-80  70-60  4-57    =     100-75. 

The  formuhi  is  Pb.PaOa  +  (Pb,Cu)  Cr04. 

Shepard  has  used  the  same  name  for  a  supposed  substance,  the  existence  of  which  eten 
is  not  proved;  see  Mrogmte,  p.  41. 

Phogphimnylite.    F.  A,  Genih,  Amer.  Chem.  J.,  i.,  92,  1870. 

Occurs  as  a  pulverulent  Incrustation ;  shows  with  the  microsoope  rectangular  soaks, 
with  pearly  lustre.    Color  deep  lemon  yellow.    Analysis: 

PaOe  UO,  PbO  H,0 

11-30  71-73  4-40  10-48    =    97-91. 

The  lead  is  regarded  as  being  present  as  cerussite,  which  was  visible  under  the  micro- 
scope; deducting  this  the  result  becomes:  PaO.  1208,  UO,  76*71,  H,0  11-21  =  100.  For 
this  the  foi-mula  is  deduced:  (UO,).PsO.  +  6aq  =  P,0. 1275,  UO*  77-56,  H,0  9-t)9.  BR 
in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling.  Easily  soluble  in 
nitric  acid.  Occurs  with  other  uranium  minerals  at  the  Flat  Bock  mine,  Mitchell  Ca. 
N.  C. ;  incrusts  the  quartz,  feldspar,  and  mica. 

PhytocoUlte.— See  Dqpplerite,  p.  38. 
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FIoU*.  A.  NitB,  Ber.  Obeitusa.  Qes.  Nat.  Heilk.,  zlx.,  p.  113, 1880.  A.  Sinng,  J. 
Min,,1881,  i.,  113. 

Amorphous  ;  in  thin  cootings,  or  in  small  stalactitic  and  apherieal  toraa,  H.  =  3-4. 
G.  =  3-88.  Color  dark  brown.  Streak  yellow.  Lustre  vitreous  to  grewj.  Translucent. 
Fracture  subconchoidal.  Anistropic.  Analjma:  Niee,  after  deducting  310  p.  c.  in- 
soluble: 

P,0.  Fb,0.  A1,0.  H,0 

2447  46W  H»  S808    =     100. 

Ponnnla:4[Fe,]P,0,  +  8[Po5]H,0,  +  27aq  [but,  as  Nlea  remarks,  it  la  by  no  means  anre 
that  the  mineral  is  bomogeneouej.  From  the  Kleonore  nine,  near  Bieben,  and  the  Roth- 
IfiofcheQ  mine,  near  Waldgirmea,  in  the  neighborhood  of  Qiesaen.  Closely  related,  us  shown 
,__  .T=._  ..  ,,._  „,.,. , .  ■ireijhaupt  (Handb.  _Min.,  i.,  897),  a-  ■"  *     -  -"--- 

mino,  St.  B^igno,  Bohemia. 

PiCKSEDtaiTE,  Mln.,  p.  058.. 
Jo.Pha  ""■"  """  *- — "=- 
74,  1875. 

A  related  mineral  is  called  sonohaite  by  E.  OoldamilH  (Proa,  Ac.  Nat.  Sc.  Philad., 
1876,263).    Crystalline.    O.  ==  1-604.    Silky  lustre.    Colorlesa.    Analysis: 

SO,  A],0,  FeO  HgO  H,0 

(S)  88-54  601  1-78  7-S8  [44-34]  =    100. 

4-  88aq.    From  the  neighborhood  of  the  GeygerB,  Sono- 

Plcroallnmogaoft  of  (?.  Easier  (BolL  Com.  OecL,  1876, 802)  is  another  mmcral  very  near 

gickeringite.  Stalactitic;  in  nodiilar  and  fibrous  radiated  masses.  Monoclinic  or  triclinic. 
olor  wUte,  with  a  rose-red  tinge.  Streak  nearly  white.  Semi-translucent.  Tasto  acid, 
bitter.  Composition  :  SMgSO.  +  [A1,1S>0„  +  38aq  =  SO,  30-80,  A1,0,  9-48,  HgO  7-86, 
H,0  46-36  =  lOD.    Analysis: 

80,  A1,0,         MgO  H,0 

80-86  B-16  8-19  4fi-e9,  K,0  0-87,  CoO  tr.  =  90-79. 

Fuses  easily  in  its  own  water  of  crystallization,  and  swells  ont,  becoming  opaque  and 
poions.  DlSBolTee  in  slightly  warmed  water,  fonjing  an  aoid  solution,  from  which  oblique 
prisms  resembling  gypeam  separate  on  slow  evaporation,  Occnis  with  salphur  and  me- 
lantorite,  in  the  iron  mine  of  vigneria.  Island  of  Blbft. 

PiCKODEUTS. — Hin,,  p.  642;  App,  II.,  p.  44. 

PicBOFnAuucoLrrE. — Min.,  p.  55C;  App.  II.,  p.  44. 

ineral,  Haalan,  PlGtEbachthal,  Frenitl, 

PicROTBPBKOiTK. — See  T^hroiU,  p.  120. 


PtUrIt*^-See  ChrytoeoOa,  p.  i 
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tals,  having  a  rhombic  section  of  about  130"  and  60";  forming  a  fine  felt-like  mass,  tlie 
needles  often  bent;  resembles  asbestos.  Cleavage  basal  perfect,  prismatio  distinct. 
Ct.=:2'2GS,  Lustre  of  needles  silky.  Color  white  to  colorless.  Needles  pliable.  Analysk 
Bettendorif  ^Lc): 


SiOa     Al,0„Fe,0,      CaO        Li,0       MgO,Na,0,K>0      H,0 

V y  /  V- ^ / 

55-70  lb-64  19-51        [118]  tr.  4-»7    =    100. 


25-04 

=      99-7«. 

24-74 

=      99-78. 

25-00 

=     100-68. 

22-41 

=     10018. 

21-70 

=      99-89. 

21-70 

=      96-99. 

The  formula  proposed  is  (Ca^Lis)  [Ala]  SitOie  +  aq.  Fuses  easily  with  strong  intumes- 
cence to  a  spong^like  bead.  Insoluble  in  acids,  even  on  boiling.  Occurs  with  ouartz, 
epidote,  and  stilbite  in  cavities  in  the  granite  of  Striegau,  Silesia.  Named  from  fcutw^, 
made  offeU. 

PUoUte.    Eeddle,  Min.  Mag.,  ii.,  206, 1879. 

Heddle  has  analyzed  specimens  of  **  mountain  cork  "  (1, 2, 8, 4),  and  "  moimtain  leather'' 
(6,  6,  7)>  from  several  localities  in  Scotland,  with  the  following  results: 

SiO,   AI,Oa  Fe,0.  FeO  HnO  CaO  MgO    H,0»  (total) 

1.  Portsoy         61-48      7*52    2-06  2-49  1-80  0-58      9-35 

2.  Cabrach        51-00    12-88    0*09  2-68  0-08  ....      7-54 
8.  Tod  Head      5161      663    ....  270  277  1-11  1081 

4.  Tay  Port       54-37  11-27  0-21  1-09  0-88  0-98      9-49 

5.  Tod  Head      52*48  6-88  0-60  2-11  2*88  1-84  11-95 

6.  Lead  Hills     51-45  7-98  0-97  8*29  1-49  1*97  10*16 

7.  Boyne  Bum  51-10  6-81  2-27  2-82  1-01  0*86  10-16        23-90    =      98-9a 

*  H,0  at  lOO" :  in  (1)  10*88.  in  (8)  10-64,  in  (3)  9-S7,  In  (4)  QaS,  in  (5)  5-99,  in  (6)  5*96.  in  (7)  9*3. 

The  quantivalent  ratio  for  the  above  is  approximately,  B :  [R«]  :  Si :  H  =  4 :  3  :  20 :  15, 
and  the  calculated  formula  Mg4  [Al,]  Sii  qOst,  15Ha0. 

The  minerals  have  the  characters  ordinarily  given  under  the  names  "mountain  leather/' 
and  "  mountain  cork."  Structure  fibrous,  more  or  less  flexible  and  tough.  Color  white 
to  pale  buff,  gray,  etc.  Thev  occur  in  g^nular  limestone,  in  granite  veins,  and  in  veins  in 
sandstones  and  slates.  Heddle  states  that  the  above  mineral  is  not  an  alterationprodact 
of  a  variety  of  hornblende,  but  a  distinct  species.  Named  from  ir/ A  o$,/e^.  [Oompare 
xylotUe,  p.  406.] 

PiNiTS,  Min.,  p.  479;  App.  II.,  p.  44. — AnaL,  formed  from  andalusite,  San  Piero,  Elbs. 
Grattarola,  BolL  Com.  G^l.,  1876,  383.  SGdertCm,  Sweden  (rosite  and  polyargite),  Fttlt.*- 
grcn,  Geol.  F6r.  P5rh.,  i.,  188,  1878. 

From  Eastern  Massachusetts,  analyAs,  occurrence,  etc.,  Cfroabyt  Am.  J.  Sc.,  IIL,  xix., 
116,  18S0. 

See  also  lolite,  p.  68,  KiUinUe  (under  Spodumene),  p.  112. 

PiSANTTE,  Min.,  D.  646. — Massa  Marittima,  Tuscany,  optical  exam.,  etc,  SOt  28*48,  CnO 
10-07,  C.  Hintze,  Z.  Kryst.,  ii.,  809,  1878. 

PimciTB. — ^Min.,  p.  589;  App.  II.,  p.  44. 

Plagiocitrlto.    Sandherger;  Singer,  Inaug.  Diss.,  p.  18,  WttrEbunj. 
Monoclinic  or  triclinic.     In  microscopic  crystals.     O.  =  1*881.    Color  .emon  ytUow. 
Translucent.    Taste  astringent.    Analysis  (after  deducing  9*85  p.  c  hygroscopic  water): 

SO,     AI2O,  FeaO,  FeO   NiO    CoO    MgO    CaO  Na,0  K,0     H»0 
35-44    14-87    7*05    1*64    0-97    0-58    1-19    048    4-04    4-28    29*42  =  100*96. 

Formula  RcS04  +  [Ral  S0«  +  9aq.  Easily  soluble  in  water,  the  solution  giving  an  acid 
reaction ;  by  boiling,  FcoOs  separates  out  free  from  SOs.  Decomposes  on  exposure,  beoom- 
mix  orange  yellow.  B.  B.  swells  ujp,  fuses  in  its  own  water  of  ciTstalliEation,  and  leaves  a 
reddish  brown  spon^  residue.  Occurs  with  other  related  sulphates  at  the  Baoersberg 
near  Biachofsheim  vor  dex  BhOn;  derived  from  the  deoompoBitioQ  of  pyrite. 
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Plaoiomitb. — Min.,  p.  89;  App.  11.,  p.  44.  > 

I'LATiNUM,  MiiL,p.  10;  App.  II.,  p.  44.— Russia,  v.  KohacTiarci 
1875.  v.  Jerenujef,  Verb.  Min.  Ges.  9t.  Pet.,  II.,  xiv.,  165,  1879. 

(Eisenplatin)  from  Nischne  Tagilsk,  Terreilf  C.  B.,  Ixxxii.,  1116 
DattbrSe,  C.  R.,  Ixxx.,  526,  1875. 

Ural,  associated  with  chrysolite,  serpentine,  chromite,  DaubrS0^ 

Nugget  found  near  Plattsburgh,  K.  T.,  analysis  by  Collier,  A 
1881.  Weiffht  104*4  grams.  G.  =  17-85  of  platinum;  G.  =  lOi 
46  p.  0.  of  platinmn,  and  54  p.*c.  of  chiomite. 

P]:,U]CBALLOFHANB.^App.  I.,  p.  12. 

Flxtmbioditb.— App.  11.,  p.  44. 
Plumbocupbite, — App.  IL,  p.  44. 

Plombomanganita.    Bannai/,  Min.  Mag.,  i.,  151,  1877. 

Massive,  crystalline^  G.  =  4*01.  Color  dark  steel  gray,  witi 
exposed  to  the  air  for  some  time.  Analysis  gave :  Mn  49*00,  Pb 
/or  which  the  formula  8Mn«S  +  PbS  is  suggested.  [An  imperfei 
specimen  of  doubtful  homogeneity  and  uncertain  source  is  not 
new  name.] 

Fhunbostannite.    A,  Raimondi,  Min^raux  du  P^rou,  p.  187,  1 

Amorphous;  structure  granular.    H.=2.    G.  =4*5  (too  low 

<]^uartz).    Lustre  feebly  metallic.    Color  gray.    Feel  greasy,  like 

tile.    Intimately  mixe^i  with  small  crystals  of  quartz.    Analy 

quartz): 

S  Sb  Sn  Pb  Fe 

25-14  16-98  16-80  80*66  1018 

B.  B.  gives  on  charcoal  antimonial  fumes  and  a  lead  coating;  ; 
solves  completely  in  HCl  to  which  a  little  HNOs  has  been  added, 
acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  I 
district  of  Moho,  province  of  Huancane,  Peru;  occurs  with  cassiteri 
ably  not  homogeneous.] 

PoLLUCiTB,  Min.,  p.  249.— Orvst.,  Elba,  Corsi,  Z.  Kiyst.,  vi.,  2 
AnaL,  Elba,  RamnuUberg  (Ber.  Ak.  Berlin,  1878,  9, :  SiOa  [^ 

80-00,  Na,0  2-48,  KoO  0*47,  H3O  2-59,  corresponding  to  HaR,  [ 
another  analysis  is  given  in  ib.,  1880,  669. 

PoLTABOYRrrE. — App.  L,  p.  12. 

PoLTCRASE,  Min.,  p.  528;  App.  11.,  p.  44. — Oryst.,  Brdgger,  Z. 

AnaL,  Sm&land,  Sweden,  Blomstrand,  Minnesskrif  t  Fys.  Sails 
Kryst.,  iv.,  524), 

Polydymite.    R  Laspeyrea,  J.  pr.  Chem.,  II.,  xiv.,  897,  1870. 

Isometric;  in  octahedrons,  frequently  in  polysynthetic  twins,  • 
basal  imperfect.  H  =  4*5.  G.  =  4*808-4-816.  Lustre  brilliant  n 
Color  lignt  gray,  easily  tarnished.    Analyses,  1,  2,  Laspeyres,  on 

S  Ni  Co  Fe  Sb 

1.  40-27  58-51  0-61  8-84  0-51 

2.  89-20  53-18  4-12  1*15 
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• 

After  deducting  impurities  (gersdorffite,  ullmannite  5  p.  o.),  anaL  1  beoomes  S  41*09,  Xi 
54*80,  Co  0-68,  Fe  8'98  =  100,  and  from  this  the  ratio  is  obtained^  B :  S  =  4  :  6*096,  cor- 
respondinp  to  mSU  =  S  40-66,  Ni  59-45  =  100. 

Insoluble  in  HCl,  soluble  in  HNOs  with  separation  of  sulphur.  B.  B.  decrepitates,  in 
the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark  ^reea  magnetic  head. 
Occurs  intimately  mixed  with  gersdorffite,  ullmannite,  millerite,  sidente,  guartz,  sphalerite, 
galenite,  bismuthinite,  and  other  minerals,  at  Gr&nau,  in  Sayn-Altenkircnen,  Westphalia. 
[Closely  related  to  beyrichite  (App.  1.,  p.  8),  if  not  identical  with  it.] 

Laspeyres  (ib.,  p.  406)  ei^resses  the  opinion  that  the  nickelwismuthglanz,  or  sajiiiteof 
Ton  Kobell  (griinauite  oi  Nicol,  Min.  p.  47),  from  the  same  looalitr,  isapoljdjmite,  impoie 
through  the  admixture  of  bismuthinite,  also  chalcopyrite,  and  gaienite.  This,  considering 
the  distinct  crystalline  form  of  the  mineral,  seems,  as  urged  by  Kenngott  (J.  Min.,  1878, 
180),  to  be  doubtful,  although  perhaps  true  of  the  massive  mineral  analyzed  oy  von  KobelL 

PoLTHAUTE,  Min.,  p.  641;  App.  II.,  p.  44. — IVeeht  (Ber.  Chem.  Qes,,  xiv.,  2188, 188^ 
gives  the  following  description  of  kbuoitb,  a  supposed  new  mineral  near  polvhalite,  found 
at  the  salt  works  of  New  Stassf  urt :  Crystalline.  H.  =  3-5.  G.  =  3*801.  According  to  a 
microscopic  and  optical  examination,  a  homogeneous  compound.     Analyses: 


CaS04 

MgS04 

K,S04 

fl,0 

NaCl 

1. 

6816 

18-71 

18-60 

416 

0-88    =     100. 

2. 

68-85 

13  84 

1785 

4-20 

0-80    =    100-04. 

Calculated  formula :  KoSO*  +  MgSO«  -f  4CaS04  +  2aq,  requiring  :  CaSO«  62-24,  MfSO* 
18-74,  K,S04 19-90,  H«0  4*  12  =  100.  In  cold  water  the  magnesium  sulphate  is  dissolTed, 
and  gypsum  and  the  double  salt  R3SO4  +  CaSOi  +  2aq  are  Im  insoluble;  in  hot  water  the 
magnesium  and  potassium  sulphates  are  dissolved  out,  and  only  the  gypsum  is  left  behind. 
Named  for  the  Mining  Director,  D.  Krug,  v.  Nidda. 

Posepnyte.    J,  von  Schrdckinger,  Verb.  G.  Reichs.,  1877,  128. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  ligbt 
CTeen.  G.  =  0*85-0-95.  Separated  by  ether  into  two  parts;  analyses  by  Dietrich,  (i\d 
me  portion  soluble  in  ether  ;  (2),  the  insoluble  portion: 


0 

H 

0 

1. 

71*84 

9-95 

18-21     =    100. 

2. 

84-27 

11-74 

8-99    r=     100. 

The  insoluble  portion  is  regarded  as  being  ozocerite,  and  for  the  rest  the  foimnU 
CaaHoflO^  is  calculated,  requiring,  C  7-3-52,  fl  9-89,  O  17*59  =  100.  Prom  the  Great 
Western  mercury  mine,  Lake  Co.,  California. 

Peedazzite.— Min.,  p.  708;  App.  II.,  p.  45. 

Prehnite,  Min.,  p.  410;  App.  II.,  p.  45.— Chyst.,  Z6ptan,  t;.  Baih,  Z.  Krynt,  t.,  SM 
1880. 

Pyro-electrical  properties,  ffankel,  Wied.  Ann.,  vi,  55,  1879. 

AnaL  (and  cryst.),  Tuscany,  Corsi,  Boll.  Com.  Geol.,  1878,  54;  1879,  155.  Monte 
Catini  (prehnitoid),  Bechij  Z.  Kryst.,  iv.,  899;  Trans.  Accad.  Line,  III.,  ilL,  114, 1^- 
Kuchelbad,  near  Prague,  Preis  and  Vrba,  Ber.  B6hm.  Ges.,  1879,  p.  468.  Between  Hmd- 
cavelica  and  AyacucEo,  Prov.  d*Angaraes,  Peru,  anal,  (by  Saldan),  lUtimondi,  Min.  P^roo. 
818,  1878.    Templeton,  Canada,  Harrington,  Geol.  Canada,  1878. 

Chlorastrolite  (Min.,  p.  412)  is  shown  by  Hawes  (Am.  J.  So.,  HI.,  x.,  26,  1876)  to  be 
essentially  an  impure  prehnite.  An  analysis  gave  him:  SiOf  37'41,  A1«0,  24*62»  Fei^*i 
2-21,  Fed  118,  MgO  8*46,  CaO  22*20,  Na^O  0*82  (|),  H,0  7*72  =  09-75.  A  mkrosccim 
examination  proved  the  want  of  homogeneity. 

Zonochlorite  (Appendix  II.,  p.  68)  is  probably  also  an  impure  prehnite;  Hatta  (Am.  J. 
Sc.,  III.,  X.,  24,  1875)  obtained  from  an  analysis  of  a  dark  green  specimen:  SiO,  35-lW. 
AUG,  10-41,  PeaO,  6-80,  FeO  4-54,  MgO  2*48,  CaO  22*77,  Na,0  tr..  H,0  8*40  =  Wf- 
Microscopic  examination  showed  the  presence  of  green  earthy  particles  as  impurities  ai5* 
seminated  through  a  white  mineraL 
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Pbiceite,  App.  n.,  p.  45. — A  mineral,  apparenUy  identical  withbriceite,  has  been  called 
PANDJERMiTE  by  vom  BiUlt,  Ber.  nied.  Ges.  Bonn,  July  2,  1877.  Massive,  finely  crjrstal- 
hne,  resembling  marble.  Color  snow  white.  H.  =  8.  G.  =  2*48.  Calculated  composition, 
Ca«B«Oii  +  8aq  =  3,0,  55*85,  CaO  2979,  H,0  14*86  =  100.  Analyses,  1,  yom  Kath;  2, 
Pisani,  Min.,  p.  216,  Paris,  1675 

BaOa 

1.         [54*59] 


[54*^ 
[50*1 


CaO 

PeO 

MgO 

E,0 

H,0 

29*38 

0*30 

0-16 

0*18 

15*46    =    100. 

82*0 

.... 

.  •  .  • 

.... 

17*9      =    100. 

2.        [50*1] 

Occurs  in  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  a  ton,  in  gray 
gypsum,  at  Panderma,  on  the  Black  Sea. 

Proidonina— Proidoxitb.  A.  Seaechi,  Att  Aocad.  Napoli,  vi.,  1878  (Contiib.  Min.,  IL, 
65). 

Silicon  fluoride  (SIF*),  observed  in  the  exhalations  at  Yesuvius  at  the  time  of  the 
eruption  in  1872. 

PaousTrrs,  Min.,  p.  96;  App.  11.,  p.  45.— Oxyst.,  Chanarcillo,  Chili,  Streng,  J.  Min., 
1878,  900. 

PsEUDOAPATiTE,  Miu.,  p.  531.— Pseudomorphous  after  pyromorphite,  from  the  Chur- 
prinz  mine,  near  Freiberg;  analysis :  PaO*  89-28,  CaO  56  66,  SO,  l*4i,  COa[2*64],  CI  tr. 
=  100,  Frej^ely  Min.  Petr.  Mitth.,  iiL,  864,  1880. 

Pseudobrookite.    A.  Koeh,  Min.  Petr.  Mitth.,  i.,  77,  844,  1878;  Otmnard,  Mem.  Ac. 
Lyon,  xxiv.,  161,  1879-80;  Schmidt,  Z.  Kryst.,  vi.,  100,  1881. 
Orthorhombic ;  in  thin  tabular  (parallel  »-4)  rectangular  crystals,  resembling  some  forms 

of  brookite.  Planes  (Groth,  Z.  Kryst.,  iU.,  306),  i-f,  M,  /,  i-3,  W,  H,  l-«,  1-8;  W  A  / 
=  135"  54',  *-I  A  1-i  =  138"  41'.  Cleavage  brachydiagonal,  distinct;  i-i  vertically  stri- 
ated. H  =  6.  G.  =  4*98.  Lustre  adamantine  on  crystalline  faces,  on  fracture  surfoces 
greasy.  Color  dark  brown  to  black;  the  thinnest  crystals  red  and  translucent.  StreiJc 
ochre  yellow.    Fracture  uneven  to  suboonchoidal. 

Analysis  (on  01  gr.)  :  TiO,  52*74,  FcaO,  4229,  ign.  069,  AlaO,,  CaO,  MgO,  SiO,  tr.  = 
95*72;  the  state  of  oxidation  of  the  iron  is  in  doubt.    The  author  regards  it  as  dimor- 

Shous  with  menaccanite.  B.  B.  nearly  infusible;  reacts  for  iron  and  titanium  with  the 
UX06.  Docompoied  in  part  by  boiling  HCl,  wholly  so  by  HaS04.  Found  with  szaboite,  in 
cavities  in  the  andesite  of  the  Aranyer  Berg,  Transylvania;  also  with  szaboite  and  tridy- 
mite  in  the  trachyte  of  Riveau  Grand,  Monte  Dore. 

Groth  (1.  c.)  shows  that  the  crystallographic  determinations  of  Koch  are  faulty,  and  that 
the  crystals  may  be  referred  to  the  axes  of  brookite  by  making  t-l  the  basal  plane,  with 
which  it  m&y  be  identical,  only  differing  in  the  large  amount  of  iron.  Vom  Rath,  how- 
ever (Ber.  med.  Ges.  Bonn,  March  8,  1879),  thinks  this  improbable,  on  the  ^und  that, 
with  this  change  of  position,  the  analogy  with  brookite  in  the  vertical  striation  would  no 
longer  exist;  he  also  urges  that,  as  yet,  no  one  of  the  three  forms  of  TiOa  has  been  found  in 
volcanic  rocks. 

Pseudocotunnile.    A.  Scacchi,  Att.  Accad.  Napoli,  vi.,  1878  (Contrib.  Min.,  ii.,  88). 
Observed  in  acicular  vellow  opaque  crystals,  destitute  of  lustre,  accompanying  cotunnite, 
at  Vesuvius,  as  a  result  of  the  eruption  of  1872.    Composition  probably  PbCla  +  KCl. 

PsEUDOMALACHiTB,  Min.,  p.  568;  App.  IL,  p.  4n,Schrauf  (Z.  Kryst.,  iv.,  i.,  1879)  uses 
Bemhardi's  name,  lunnite,  for  the  group  of  minerals  which  have  been  included  (see  Min ) 
under  psrudomalachite,  on  the  hardly  sufficient  ground  that  the  latter  name  suggests  only 
the  indistinctly  crystalline  or  massive  forms,  which  resemble  malachite.  For  the  crystalline 
varieties,  which  are  pseudo-raonoclinic  (triclinic),  have  G.  =  4*4,  and  correj«pond  mostly  to 
CuftP^H^Oja,  he  uses  the  name  dihydriic  ^D^;  they  show  no  loss  at  2.0".  The  names 
ehlite  (E)  and  phoaphorocalcite  (P)  he  gives  to  the  compounds  CucPjIIflO,,  and  CUflP^HaO,  <, 
respectively,  and  regards  the  three  as  entering  in  varying  proportions  to  form  the  different 
massive  varieties;  the  latter  have  a  lower  specific  gravity,  and  lose  water  on  ignition  at 
200°.    Analyses:  1,  **dihydrite,"  crystalline  variety  from  Rheinbreitbach ;  2,  ^ailite,"  in 
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light  grayish  green  hemispherical  forms,  from  Ehl ;  8,  psendomalachite,  resembling  msk- 
cmte  in  structure,  from  Nischne-Tagilsk;  4,  spherical  form,  with  concentric  structure, 
deep  emerald  green,  from  Libethen. 

PaO»  CuO  HaO 

1.  G.  =  4-809        23-86  6925  676,  FeO  0-19  =  100-06. 

2.  G.  =  4103        3207  66-97  7-59,  FeO  0-80,  SiOa  8-01  =  99-91 
8.  G.  =  4-175        23-28  69  02  8-09  =  100-84. 

4.  G.  =  4156       22-16  69-11  8-02,  FeO  0-22,  SiO,  0-11  =  99-62. 

Acoordinff  to  Sehraufs  Tiew,  anal.  1  corresponds  to  a  molecular  mixture  of  8D  +  IP; 
2,  after  deducting  8-8  p.  c.  chrysocolla  (CuHaSi04  4  aq),  to  simply  ''dihydrite;"  S,  to 
D  +  E4-P;  4,to4P4'2E  +  D;  where  the  letters  D,E,P  nave  the  yalues  explained  aboTe. 
[A  more  extended  chemical  study  of  these  minerals,  with  regard  to  the  possible  mechanical 
mixtures  in  the  massive  varieties  with  concenlTic  structure,  is  needed  to  establish  the  value 
of  this  very  artificial  hypothesis.] 

PsendonatroUte.  Grattarola,  Att.  Soo.  Tosc.,  iv.,  329, 1879  (Boll.  Com.  GeoL,  1872. 
284). 

Orthorhombio ( ?).  In  minute,  needle-like  crystals,  0*5  mm.  thick;  crystals  not  termin- 
ated, six  planes  in  the  prismatic  zone.  Extinction  parallel  to  the  axis.  fi.  =  5-6.  Lustn 
vitreous  to  pearly.    Colorless,  white  in  the  mass.    Analysis: 

SiO,       AlaO.       CaO       MgO     Li,0,Na,0,K,0      H,0 


■r" 


(1)    62-64       14-76       854         tr.  1-00  14-82    =    101-76 

B.  B.  fuses  less  readily  than  natrolite.    Partially  soluble  in  HCL    From  the  granite  of 
San  Piero,  Elba.    [Neecls  further  examination.] 

PsEUDOPmnL — See  Penninite,  p.  90. 


According  to  Weiabach,  the  kakochlor,  from  Rengersdorf,  near  Gdrlitz,  belongs  with 
lithiophorite.  An  analysis  by  Iwaya  is  quoted  by  him  (J.  Min.,  1878,  846),  and  a  second  is 
quoted  by  Frenzd,  J.  Min.,  1880,  li.,  113  (see  also  J.  Mm.,  1879,  55). ' 

A  variety  of  psilomelane,  from  Elaltebom,  is  called  calvonioritb  by  Lcupeyret,  J.  pr. 
Ch.,  n..  xiii.,  226,  1876. 

Psittaoinite.  F.  A.  G&nth,  Am.  J.  Sc.,  m.,  xii.,  85,  1876.  New  tellurate  of  lead  and 
copper,  id.,  Proc.  Am.  Phil.  Soc.,  xiv.,  229,  1874  (Appendix  XL,  p.  65). 

In  thin  crypto-crystalline  coatings,  sometimes  small  mammiUary  or  botryoidal ;  also  poL 
verulent.  Color  siskin-green  to  oUve-green,  sometimes  with  grayish  tmt.  Analyses, 
Genth  (1.  c),  on  material  more  or  less  impure  through  admixture  of  quarts  and  limonite : 

A1)0«    Fe,0i      MgO      CaO 
8-88       319        0-65        015. 

> , ' 

1-39       3*73  nndet 


1. 

V3O. 
15-87 

PbO 
43-89 

CuO 
14-73 

H,0 
undet. 

SiO, 
10*10 

3. 

14-64 

41*86 

14*84 

7-43 

1518 

8. 

15-77 

9-96 
19-05 

43-88 

37-13 
50-17 

1508 

9-75 
16-66 

7-25 

undet. 
nndet. 

15-57 

4. 
5. 

V. 


4-00. 


48-84. 
7*60. 

The  mean  quantivalent  ratio  deduced  from  the  above  for  Pb:Cu:  V:  H  =  1:0-96:3-35: 

^•15  =  9:9 :20 :  18,    corresponding  to  the  formuU  8Pb,V,0«  +  Cu,V,0»  +  6CuH,0,  + 

1,  which  requires  :  V,0»  19*83,  PbO  53*15,  CuO  18*95,  H,0  8*58  =  100.    Related  to 
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chileite,  Min.,  p.  612.    B.  B.  fases  easily  to  a  black,  shining  mass.    Beacts  for  lead,  cop- 
per, and  vanadium  with  the  fluxes.    Soluble  in  dilute  nitric  acid. 

Occurs  associated  with  gold,  cerussite,  chalcopyrite,  and  limonite,  on  quartz,  at  the  Iron 
Bod  mine,  and  N.ew  Career  mine,  in  the  Silver  btar  District,  Montana.  Named  from  pait- 
tacinua,  siskin  or  parrot  green. 

PucHERiTE,  App.  I.,  p.  12;  II.,  p.  45.— Made  artificially,  Fremel,  J.  Min.,  1875,  680. 
Occurrence  at  the  **  Arme  Hilfe^'  mine,  at  Ullersreuth,  near  Hirschberg,  Vogtland,  and 
at  the  miOb  '*  Sosaer  Glttck,"  at  Sosa,  near  Eibenstock,  Weisbcich,  J.  Min.,  188U,  ii.;  113. 

Ptrabgtbite,  Min.,  p.  94;  App.  II.,  p.  45. — Oryst.,  Andreasberg,  oofn  Rath,  Pogg.  Ann., 
clviii.,  422,  1876.  Chaflarcillo,  Chili,  Streng,  J.  Min.,  1878,  913;  also  anal.  (p.  916)  show- 
ing 8*8  p.  c.  As.     Andreasberg,  Freiberg,  etc.,  Chroth,  Min.-Samml.  Strassburg,  p.  62, 

1878. 

Ptrichbolite. — ^App.  IL,  p.  45. 

PrBrrs,  Min.,  p.  62  ;  App.  II.,  p.  45.— Orvst^  Waldenstein,  Carinthia,  Helmhatker, 
Min.  Mitth.,  1876,  18.  F.  Kokseharof,  Min.  Bussl.,  viii.,  190, 1878.  Oroth,  Min.-Samml. 
Strassburg,  p.  31,  1878.  Ordubad,  Bussian  Armenia,  Weo^cVj  ZS.  G.  Gks.,  xxzi.,  222, 
1879.  Pnibram,  Fr6a,  Z.  Kirst.,  iv.,  857,  1880.  B5ckstein,  Siedzborg,  v.  Zepharovieh, 
Lotos,  1875  (Z.  Kryst.,  y.,  270, 1880).  Crystallo-genetic  observations,  ScMvrff,  Abh.  Senok. 
Ges.,  1878. 

Becent  formation  at  Bourbonne4es-Bains,  DaubrSe,  C.  B.,  Ixxx.,  605,  1875. 

Analyses,  Girckrd  and  Morin,  Ann.  Ch.  Phys.,  Y.,  vii.,  229,  1876. 

PnUTOLAMFBITE. — ^App.   II.,  p.  46. 

Pyroaxtbttb,  Min.,  p.  179. — Described  by  HeddU  (Min.  Mag.,  iL,  107, 1878),  from  the 
island  of  Haaf-Grunay,  Scotland.  Occurs  in  thin  seams  in  serpentine.  Structure  obscurely 
^brous.    Color  silvery  white.    Lustre  pearly.    Analyses  : 


FeaOt 

MgO 

H,0 

CO, 

1. 

2218 

87-80 

89-27 

1-02    =    100-22. 

2. 

22-45 

37-57 

89-51 

103    =    100-56. 

8. 

28-68 

86-^5 

40-02 

....     =    100-50. 

B.  B.  infusible,  becomes  chocolate  brown,  and  strongly  magnetic.  Soluble  in  acids. 
Heddle  proposes  to  call  this  mineral  ioelstbOmtte  (after  the  discoverer),  instead  of  pyioau- 
rite,  on  the  ground  that  the  golden  color  is  not  essential. 

Ptsochlobe,  Min.,  p.  512;  App.  II.,  p.  46.~See  Sdtchettolite,  p.  66. 

Ptboohbotte,  Min.,  p.  177. — ^Mossgnifva,  Wermland,  S/dgrm,  Qeol.  F5r.  F5rh„  ii,  581, 
4875  ;  iii.,  181,  1876;  iv.,  159,  1878.    NordenakiM  (anal,  by  Stahie),  iv.,  163,  1878.    Oc- 
curs with  manganosite  (q.  v.). 

Pyrooonite. — See  PachnolUe,  p.  88. 

Pyroldesine.  C.  U.  Shepard,  Cat.  Meteorites,  1872. — A  substance  near  serpentine.  The 
mean  of  two  analyses  gave  :  SiO,  42-45,  MgO  33*07,  FeO  6-85,  HaO  16*40.  De  Begla, 
Cuba. 

Ptbolusite,  Min.,  p.  165  ;  App.  II.,  p.  46. — ^Formed  artificially,  Mannay,  Min.  Mag., 
ii.,  90,  1878. 

€hvih  shows  (Min.-Samml.  Strassburg,  p.  112,  1878),  on  the  basis  of  measurements  by 
Hirsch,  that  /A  /=  99''  80'. 

Composition  of  the  *'Braunstein  "  group  discussed,  Loipeurea,  J.  pr.  Ch.,  II.,  ziii.,  176, 
215,  1876. 


Od: 


Ptsohokfhitb,  Min.,p.  5'15;  App.  II.,  p.  45. — aiyiLgMnie  Friedrichnegen,  in  Na^ui, 
Selifftnaan,  Verh.  Nst  Ver.  Bonn,  zuiil.,  2S7.  ISTS. 
Bsuoohauer  ebom  by  tho  resuita  of  etching  with  Bolvente,  thAt  the  cttvUIs  ue  pyikniid. 
"j-  bemibedral.  J.  Urn.,  1»T6,  411. 

D  the  rcUtion  of  uni&iial  pjromorphite  to  bUxial  mimetite,  Bertrand,  BnlL  Soc  Hin.. 
IT.,  36;     Janntlloi,   ib.,  p.  3I>,   IBtJl;    JanjteUiu  and  JflcAe/,  ib.,   p.  186  (sea  JfiauMt, 
p.  81). 
AnaL,  Dembach,  Nssmd,  ^ii^,  J.  Uiu.,  1S7B,  133. 

Pynphoaphorito.    0.  TT.  Shtpard,  Jr.,  Am.  J.  So.,  III.,  zr.,  40, 1878. 

Maasive,  eftrthv.  H.  =  u-3-3.  G,  =  2-50-3'58.  Color  mow- white,  dnU :  »too  in  part 
bluish  graj,  witu  email  botrjoidal  Btnictare.  AnslTBes :  Sbepud  (I.  c),  1,  mean  of  tvo 
analyses;  'i,  same,  after  dodocting  Impuiitiee. 

P,0.        MgO       CaO  Pe,0,,Al,0,  SO,       SiO.       ign. 
1.     (j)      50-80        8U9        44-46        0'44        0-63        0'116        0-f»     =    100-17. 
a.  61-67       317       4316    =    100. 

From  2,  above,  the  foUowiDg  fonnnls  is  oalcolated :  Hg.P.Oi  4-  4{Ca,P,0.  +  Ca,P,O.V 
which  requires  :  P,Ot  &1-S7,  CaO  45*:J0,  MgO  823  =  100.  Named  In  allosion  to  its  appar- 
eat  composition  as  a  pjrophosphate.  From  the  West  Indies  ;  exact  locality  onkDOwo. 
[Was  the  maturial  analyzed  homogeneous  ?    Needs  further  examination.] 

PTBapim.uTE.  Min.,  p.  454;  App.  II.,  p.  46. — Analyse*,  Htlmhaektr,  Min.  Petr.  Mittli.. 
iL,  858,  1879.  Dtiralout,  BuU,  Soc.  Geol  Belg.,  vi.,  l.M,  151,  1879.  As  petrifying  male- 
rial,  Oentli,  Am  PhU.  Soc.  Philad,  xviii.,  2fi9,  1879.  A  related  mineral  from  Delsbo, 
HelsingUnd.  Jolm,  GeoL  POr.  POrh.,  i.,  S87,  1873. 

Ptbosmautb,  Min.,  p.  414;  App.  TI.,  p.  46. — Nordmarfc,  anaL  and  discnsBion  of  compo- 
sitisn,  Ludtrig,  Min.   Slitth.,  18T5,  211.     Occurrence  at  the  Kognifva  (fannerlr  Bjt:Ues- 
SjSgren,  GeoL  F8r.  FOrh.,  ii.,  400,  1875.    Dannemora,  Sweden,  anaL. 
Ei^atrSm,  GeoL  V6t.  "Pflrh., 

PTBoSTiLPifiTK,  Min.,  p.  63,— Probable  oocnrrence  at  Schemnita,  Hungary,  Beelee,  Mia. 
Petr.  Mitth..  iL.  94.  1879. 

A  minoral  from  L'hsJlarcillo.  Chili,  is  described  by  Strmg  as  pfni«ti]pnit«  (J.  Hln.,  1ST8. 
917):  but  Schrauf  shows  that  it  has  tba  same  form  as  rittingenle,  as  detenoioed  by  him 
(J.  Min.,  1879,  144),  and  the  true  character  of  it  is  still  in  doubt,  Sireag,  J.  Min.,  Iblv. 

PraoXENB,  Min.,  p.  213;  App,  II..  p.  46.— Oxyrt.  (augite).  Bell,  near  Laach,  Laspeym. 
Z.  KrysL,  i„  303,  1877.   Nordmark,  Sfoartn.Gtol.  F6r.  Fisrh ,  iv.,  864,  1879.  Achmatonk. 
Ural,   lamcUar  twin  growth,  vom  Raih,  Z.  Krjst  ,  v.,  49S,  1881.     Nordmarit,'  XeAMoaa, 
Z.  Kryst.,  v.,  582.  16"!.      Von  Koktcharof.  Min.  HnasL,  yiii.,  834,  1881. 
Therrao-elcctrical  characters.  Rankel,  Wied.  Ann,,  L,  279,  1877. 

Angite  and  biotitn  crvstals,  in  parallel  position,  do.  hornblende,  VesuTins,  vcm  BatK 
3.  Jlin.,  187S,  389.  Analrscs  of  angite  and  hornblende  associated  together,  BdteeM,  Am. 
J.  So.,  111.,  xvi.,  397  (Report  Min.  Lith.  New  Hampehire,  p  68). 

Anal,  (dioMide),  Nordniarlisberg,  Naudihoff,  GooL  POr,  FOrh.,  L,  167,  1878.  lAnetBO 
(richUrite),  EngatrOm.  Geol.  Ftfr.POrh.,  ii.,  M9.  1B75,  Finland  (inalacolilel,  (Efv.  Finft 
Vet.  Soc.,  iviL.  70.  ;i,  1871-5.  Santorin, /'ouvin'.  C.  R.,  lixi..  Mar,  1873.  Alteredto 
■ol.  Canada.  1878.  Kaisersluhl  (3-55  p.  c.  TiO,).  Knop,  Z.  KtrsL. 
s,  near  DiJlenbiirg  (chronidiopside),  OebbeJct,  Z.  Kryst,,  ii  ,  lOt 
,,  JIilg(T,  J.  Min,.  1h:9,  129.  Amherst  Co.,  Va.,  Paqr,  Ch.  Srti 
nthiil.  Baden  (diaUaj^),  Pdersen,  J,  Min..  18SI.  i  ,  2M. 
varieties,  with  discussion  of  the  prodncts  of  aIt«ratioii,  fftiiit. 
■".,  458,  1878, 


sition,  with  analyses,  DBUer,  Min.  Mitth.,  1877,  05;  Hm.  PtO. 
198,  1879;   ""      " 


h   analyses, 
iii,  450,  1« 
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Artxficially  made  (angite^  vom  Bath,  Ber.  niecL  Qes,  Bomk,  July  2, 1877 ;  do.«  diopsidD, 
Gruner,  C.  R.,  Ixxxvli,  9a7,  1878. 

Ptr&hite,  Mio.,  p.  763;  App.  II.,  p.  4G.— See  MicrdUU,  p.  80. 


Oberhess.  Ges.  Nat.  Heilk.,  1878, 45.  Chafiarcillo,  Chili,  Streng,  J.  Min.,  1878, 926.  Strong 
urges  that  pyrrhotite  is  isomorphous  with  stembergite,  and  should  be  regarded  as  ortho- 
rhombic,  with  pseudo-hexagonal  symmetry  due  to  twinning  (see  Stembergite,  p.  115. 

AnaL,  Todtmoos  (1*8  p.  c.  Ni),  Mutschler,  Ann.  Ch.  Pnarm.,  clzxzv.,  208.  American 
specimens,  containing  Ki,  How,  Min.  Mag.,  i.,  124,  1877.  Poison's  Lake,  K.  S.  (0*77  Ni), 
Hamngtony  Can.  Nat,  II.,  ix.,  807,  1880. 

Analyses  with  discussion  of  composition,  lAnddrom,  CEfv.  Ak.  Stockh.,  zzziL»  No.  2, 
25,  1875;  Habermehl,  Ber.  Oberhess.  Gh3s.  Nat  Heilk.,  xviii.,  83,  1879. 

QuABTZ,  Min.,  p.  189;  App.  II.,  p.  46. — ^Oryst,  La  (^ardette,  Dauphin^,  twin*  (P2) 
Gonnard,  Verb.  med.  Qes,  Bonn,  xxxi.,  139,  1874.  Japan,  twin  with  inclined  axes,  vom 
Bath,  Pogg.  Ann.,  civ  ,  57,  1875.  Twin  (i-2),  Oroth,  Pog:g.  Ann.,  clviii.,  220, 1876.  Obei^ 
stein,  V.  jMaidx,  J.  Min.,  1876, 264.  On  calcite  crystals  in  parallel  position,  pseudo-twins 
•-2,  K  8.  Dana,  Am.  J.  Sc.,  xii.,  448,  1816  (see  also  J.  Min.,  1876,  171,  405,  730).  With 
bs^al  plane,  Lehman,  Ber.  Nat.  Otes,  Leipzig,  March  12,  lS7o ;  Maskelyne,  Z.  Kryst.,  i.,  67. 
Brazilian  amethysts,  Groth,  Z.  Kryst,  i.,  297,  1877.  Pyrogene  quartz  in  lava,  Lehmann, 
Verb.  Nat.  Ver.  Bonn,  xxxi  v.,  2J:{,  1877.  Kreranitz,  vom  Bath,  Ber.  nied.  Ges.  Bonn, 
Dec.  3, 1877  fZ.  Kryst ,  ii.,  99,  1878).  Groth,  Min.-Saraml.  Strassburg,  p.  92, 1878.  Strie- 
gau,  Silesia,  Webaky,  ZS.  G.  Ges.,  xxx.,  874,  1878.  Bohemia,  Krejct,  Ber.  Ges.  BOhm., 
1879,  30.  Beichenstein,  Silesia,  Hare,  Z.  Kryst,  iv ,  298.  ZSptau,  Moravia,  vwn  Bath, 
Z.  Kryst,  v.,  1,  1880.  Bissentis,  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Nov.  8,  1880.  Remark- 
able crystals  from  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc.,  III.,  xxii.,  23, 1881.  Von 
Kokscha^f,  Min.  Russl.,  viu.,  127,  1881. 

Crystallo-^enetic  observations,  Scharff,  Abhandl.  Senck.  Nat.  Ges.,  1874;  J.  Min.,  1876, 
168.  Containing  liquid  carbon  dioxide  (COa),  Hartley,  J.  Ch.  Soc.,  II.,  xiv.,  187,  287. 
Containing  COa  and  NaCl,  from  pegmatite,  in  Norway,  HeUand,  Arch.  Math.  Nat.  Christ., 
ii.,  445, 1877.  Middlefleld,  N.  Y.,  inclosures,  Hirechwald,  J.  Min.,  1879,  878;  Lems, 
Pr.  Ac.  Nat.  Sc.  Phil.,  1880,292.  Inclosing  much  COa,  Branchville,  Conn.,  and  other 
localities  (smoky  quartz^,  Hawea,  Am.  J.  Sc.,  III.,  xxi.,  203,  1881.  Analysis  of  gases  in 
Branchville  smoky  quartz  (C0a,N,HaS,S0a,H3N,F),  A,  W.  Wright,  Am.  J.  Sc.,  III.,  xxi., 
309, 1881. 

Rotatory  effect  for  heat  rays  of  spectrum,  Desatna,  C.  R.,  Ixxxiv.,  1056;  same  for  ultra- 
-violet,  Soret  and  Sarasin,  ib.,  Ixxxiv.,  1362.  Accurate  determination  of  indices  of  refrac- 
tion for  diflfeient  rays,  Sarasin,  C.  R.,  Ixxxv.,  1230,  1878.  Circular  polarization  for  differ- 
ent temperatures,  Joubert,  C.R.,  Ixxxvii.,  497,  1878;  Sohncke,  Wied.  Ann.,iii„  516, 1878; 
von  Lang,  Po§g.  Ann.,  clvi.,'4*22,  1875.  Pyro-electric  characters,  Hankel,  Wied.  Ann., 
X.,  618.    Specific  gravity  determinations.  Church,  Geol.  Mag.,  II.,  ii.,  321, 1875. 

Made  artificially,  HautefeuiHe,  C.  R.,  Ixxxvi.,  1133.  1194,  1878;  xc,  830,  1880  (Bull 
Soc.  Min.,  L,  1,  1878);  also  Friedel  and  Sarasin,  Bull.  Soc.  Min.,  ii.,  113,  1879. 

A  variety  of  quartz,  having  a  "peculiar  metaUic  pearly  lustre,"  and  forming  a  coating 
on  ordinary  quartz  crystals,  has  been  called  coTTEBrnsby  Harknesa  (Min.  Mag.,  ii.,  82, 
1878),  from  fiockforest,  Ireland. 

An  impure  varie^  of  silica,  occurring  in  white  earthy  masses,  is  called  passttfe  by  JE, 
Marcha/nd,  Ann.  Ch.,  Phys.,  V.,  i.,  392,  1874. 

Rabdiontte. — App.  I.,  p.  18. 

Rabdophane. — See  Bhahdophane,  p.  103. 

Rahcondite,  Min.,  p.  656. — Optical  characters,  Dea  Cloizea/uz,  BuU.  Soo.  Min.,  iv.,  41, 
1881. 

Ralstontte,  App.  I.,  p.  18;  IL,  p.  47.— Analogous  to  garnet  in  optical  character,  biax> 


102 


APPENDIX  m. 


ial,  with  an  angle  of  90^  (see  p.  50),  Bertrand,  BulL  Soc.  Min.,  !▼.,  S4, 1881.  Aoooid- 
ing  to  Brandl,  quoted  by  Groth  (Tabell.  Uebers.  Min.,  p.  42,  126,  186E3),  the  trae  formula 
18  8(Naa,Mg,Ca)Fa  +  8[Ala]F.  +  6H,0. 


Bammelsbeboite 
Huasco 


fELSBEBOiTE,  Min.,  p.  77;  App.  11. ,  p.  47. — Anal^ 
,  Chili,  Domeyko,  Min.  Chill,  8d  ed.,  p.  186, 1879. 


— Anal^  Portezuelo  del  Carrizo,  Dqit  ol 


Randite.  A  canazy--7ellow  incrustation  on  granite,  at  Frankford,  near  Philadelphia, 
Penn.,  1$  described  by  KVnig  (Proc.  Ac.  Nat.  Sc.  Philad.,  1878,  408)  as  a  hjdrous  carbon- 
ate of  calcium  and  uranium.  He  gives  an  analysis,  made  on  a  very  small  amount  (0^7 
gr.)  of  impure  material :  [CO,  29-34],  U,0,  81  63,  CaO  82'50,  H,0  6  58  =  100.  T.  D.  Rand 
§b.,  1880,  274)  shows  that  the  coating  consists  largely  of  calcite,  and  after  this  has  been 
removed  by  acetic  acid,  there  remain  the  unattacked  tufts  of  acicular  crystals  of  randite; 
these,  dissolved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uramum,  with  a  trace 
of  phosphoric  acid,  alumina,  etc.  He  justly  ados,  that  further  investigation  is  needed  to 
establisn  the  composition  of  the  mineral 

Bauite. — App.  II.,  p.  47. 

Realgar,  Min.,  p.  26. — ^Oryst,  Binnenthal,  Groih,  Min.-Samml.  Strassbuig,  p.  20, 1878. 
Fletcher,  Phil.  Mag.,  V.,  ix.,  180,  1880. 

Occurrence  in  trachvte,  of  Tolfa,  Borne,  Italy,  Sella,  Accad.  Line.  Tnma.,  HI.,  L,  66, 
1877.     In  Iron  Co.,  Utah,  W.  P,  Blake,  Am.  J.  Sc.,  HI.,  xxi.,  219.  1881. 

Reddingite.  G.  J.  Brush  and  E.  8.  Dana,  Am.  J.  Sc.,  HL,  zvi.,  120.  1878;  ibid., 
xviL,  865,  1879. 

Orthorhombic,  habit octahedraL   Axes,  c (vert.)  :t:  d  =  1*0090: 

11524:1.  Observed  planes  (see  figure):  tip),  1-3 (^\  i-Hbl 
/A  /=  98''  6\  pAP=  114°  44'  and  =  103'  10'  (termii]^=  110' 
48'  (basal);  gA  j  =  144°  80'.  Also  granular,  massive.  Cleava^ 
distmct  in  one  direction.  H.  =  8-^*5.  G.  =  3  102.  Lustre  vitre- 
ous to  sub-resinous.  Color  pale  rose-pink  to  yellowi^irbite, 
sometimes  dark  reddish-brown  on  surface  from  alteration. 
Translucent  to  transparent.  Fracture  uneven.  Brittle.  Fo> 
mula:  MnsPaO^  +  8aq.  Percentage  composition :  PtOt  84' 72,  MnO 
52-08,  H,0  13  20  =  100.  Analyses:  1,  H.  L.  Wells,  after  deduct- 
ing 1208  p.  c.  quartz  ;   2,  after  deducting  4*42  p.  c.  quarti. 


1. 
2. 


(I) 


P,0» 
84*52 
8516 


PeO 
5  48 
7  89 


MnO       CaO       Na,0  HaO 

46-29        0-78        0  81(Li,Otr.)        18-08    =     100-41. 

48-22        0-71       ....  12-27    =      99-25. 


In  the  closed  tube,  first  whitens,  then  turns  yellow,  and  finally  brown,  but  does  not 
become  magnetic.  Fuses  in  the  naked  lamp-flame.  B.  B.  colors  the  flame  pale  green,  aiid 
fuses  easily  to  a  blackish-brown  non-magnetic  globule.  Beacts  for  manganese  and  iroD 
with  the  fluxes.  Soluble  in  acids.  Occurs  sparingly  at  Branch ville,  Fairfield  Co.,  Conn.,  inti- 
mately associated  with  fillowite,  f  airfieldite,  dickinsonite,  in  a  vein  of  albitic  granite.  Black 
octahedral  crystals,  pseudomorphs  after  reddin^te,  are  also  found.  Named  from  Redding:, 
the  name  of  the  town  in  which  the  locality  is  situated. 

In  crystalline  form,  reddingite  is  closely  related  to  scorodite  and  strengite,  but  diffen 
from  them  in  composition,  containing  but  three  equivalents  of  water,  and  having  tbe 
metals  in  the  protoxide  state. 

Bedootie.— App.  I.,  p.  18. 

Reichardtite* — See  Epsomite,  p.  42. 

Relnite.    JT.  «.  Fritsch,  Z.  gesammt.  Nat.  IH.,  iu.,  864,  1878;  IMecke,  J.  Min.,  18W. 
tf86. 
•"  '      -'^•J:  c  (vcrt.)  =  1*279  (approx.).     In  octahedral  crystals,  with  1-4  as  narrow 
1  A  1  =  122'  8'  (basS)  =  108°  82'  (pyr.).    Goavage,  /,  indistinct    H.  =  4 
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G.  =  6*640.    Liutre  dull,  submetallic.    Color  blackish  brown.    Streak  brown.    Opaqn& 
except  in  the  thinnest  splinters.    Fracture  uneven.    Analysis,  E.  Schmidt': 

WO,  FeO 

75-47  24-38  CaO,  MgO  tr.  =  99*80. 

Formula :  FeWO*  =  WO,  76-31,  FeO  23-68  =  100.  Same  composition  as  wolframite, 
but  differs  in  form  ;  probably  isomorphous  with  scheelite  and  wulfenite.  B.  B.  fuses 
to  a  dark  brown  slaggy  bead,  which  is  not  magnetic.  With  salt  of  phosphorus  in  0.  F., 
brownish  red,  in  R.  F.,  with  metallic  tin,  grayish  green.  In  aqua  regia  dissolves,  witili 
the  separation  of  *  yellow  tungsten  trioxide.  Occurs  with  large  quartz  crystals,  from 
Kimb^n,  in  Kei,  Japan.  Named  for  Prof.  Bein,  of  Marburg,  who  Drought  the  mineral 
from  Japan.    [A  pseudomorph?] 

Reissite,  App.  I.,  p.  14.— See  EpiatiCbUe,  p.  42. 

Rbsanite.— App.  II.,  p.  48. 

Reshs. — AnaL,  Greenland,  Chydenitu,  Geol.  FOr.  FOrh.,  ii,  549, 1875.  Oberschleaien, 
0.  Laaaulx,  Z.  Eryst.,  t.,  845, 1881.    For  various  fossU  resins,  see  list  on  p.  xiii, 

Rbstobhelits.— App.  I.,  p.  18. 

Retinite.  Pitchstone  (Des  Cloizeaux,  Min«,  p.  846),  from  Russia,  anaL,  Fiaani,  BuU. 
Soc.  Min.,  ii.,  42,  1879. 

RHABDirE.  A  mineral  (anal,  by  Camot :  Fe  84-28,  P  1210,  As  1-65,  S  175,  C  tr.  = 
99*78)  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  is  referred  by  Mai' 
lard  (Bull.  Soc.  Min.,  iv.,  280,  1881)  to  the  meteoric  mineral  called  rhabdite  by  Rose. 

Rhabdophane.  LetUom,  Z.  Kryst.,  iiL,  191, 1878  ;  L.  de  Boiabaudran,  0.  R.,  Ixxxvi, 
1028, 1878. 

Named  from  two  specimens  in  the  Oxford  CTniversity  collection,  which  have  for  fifty 
years  gone  by  the  name  of  ,  blende,  from  Cornwall :  exact  source  unknown.  By  a  spec- 
troscopic examination  Leitsom  has  found  it  to  give  the  absorption  bands  of  didymium  and 
erbium,  and  concludes  that  it  is  a  phosphate  of  those  bases.  Boishaudran  remarks  that 
monazito  gives  the  same  results  with  tne  spectroscope,  so  that  rhabdophane  might  be  a 
Tariely  of  that  species.  Beiirand  finds  that  the  mineral  is  uniaxial  and  positive  (BulL 
Soc.  Min.,  in.,  58,  1880)  ;  an  analysis  gave  :  PaO*  27*70,  Ce,0,(Di,Oa,LaaO,)  67-20.  In 
optical  character,  it  is  shown,  consequently,  to  a^ree  not  with  monazite,  but  with  crypto- 
lite  and  phosphocerite  (Min.,  p.  529),  with  which  it  has  the  same  composition. 

Rhagite.— App.  n.,  p.  48. 
Rhodite.— App.  II.,  p.  48. 

Rhodochbosite,  Min.,  p.  691 ;  App.  II.,  p.  48. — Oryst.,  Daaden,  Rhelnprovinz,  Weisa, 
ZS.  G.  Ges.,  xxxi.,  801,  1879.  Eleonore  mine  (Louise  mine,  according  to  Seligmann),  Hor- 
hausen,  Sanaoni,  Z.  Kryst.,  v,  250,  1880. 

Pseudomorph  after  alak)andite  and  barite,  DSU,  Verb.  G.  Reichs.,  1875,  95. 

Anal.,  Moet-Fontaine,  Ardennes,  de  Koninck,  Bull.  Ac.  Belg.,  II.,  xlvii.,  508,  1879. 

A  variety  of  rhodochrosite  has  been  called  manoanosiderite  by  Bayer  (Verb.  Nat.  Ver. 
BrCLnn,  xii.,  Mav  10, 1873).  In  appearance  it  resembles  sphsrosiderite.  An  approximate 
analysis  gave:  MnCOs  54-0,  FeCOa  38*8,  CaCO,  6-84,  MgCO,  tr.,  corresponding  nearly  to 
2MnC03  +  FeCOs.     From  Dobschau,  Felsubanya,  Nagybanya,  Kapnik,  in  Hungary. 

Deposits  of  a  ferriferous  manganese  carbonate,  at  Mo6t  Fontaine  (Rahier),  Belgium,  are 
described  by  Firket,  Mem.  Soc.  Geol.  Belg.,  v.,  33,  1878  ;  Bull.  Soc.  Geol.  Belg.,  vi.,  152, 
1879.  Benji^ld  has  analyzed  a  variety  from  Branch ville,  Conn.,  with  16-76  FeO.  Am.  J. 
Sc.,  III.,  xviii.,  50,  1879.     For  other  intermediate  varieties,  see  Siderite,  p.  109. 
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Rbodohitb,  Xin.,  p.  236.— OryiL,  Pajebeig,  Bveden  (pajsbeigito),  ^Sgrtn,  Q«oL  FSr. 
FOrh..T.,  259,  1881. 

Occmrence  in  the  Uml.  Ltbedef,  Terh.  Min.  Ges.  St.  Fet,  IL,  xiii.,  1, 1878. 

AnaL  (18  p.  c.  CaO  =  bnBtamite),  LttnEbon,  LindtirOm,  CBfr.  Ak.  Fflth.  Stockli.,  xzkv.. 
6,  p.  67,  188D. 


BlONTTE.— App.  I.,  p.  14. 

fiiPiDOUTE,  Hin.,  p.  407;  App.  H,  p.  48,— See  PnumuU,  p.  00. 


BivoTSTS. — App.  IL,  p.  48. 

Rogenlte.    J.  L.  Bmilh,  Am.  J.  Bo.,  m.,  zili  ,  867, 1877. 

UftssiTe.  Aa  &  thin  mauinUluT  crust  on  samankite.  H.  =8'5.  0.  =8-818.  Color 
white.  An&ljrBM  (st&t«d  to  be  onlf  appToxiinate) :  1,  Cb,Oi  1810,  Y,0,,  etc  6013,  H.O 
17-41  =  05-63;  2,  Cb,0.  20  21,  H,0  16-34,  Y,0,  undet.    Conaiderod  as  a  decwmpositioii 

Sroduot  of  saraarBkite,  with  which,  and  with  halchettolite,  it  ocoora  la  Mitchell  Co.,  N.  C. 
lamed  after  Ftof.  Wm.  B.  Rogaca.    [Heeds  further  esAminatioD.] 

RcEUEUTB,  Min.,  p.  655.— Orrnt.,  Uldeeke,  Z.  geeamrot.  Nat.,  m.,  t.,  407,  889,  1880. 

BtEPPBRITE, App.    II.,  p.  49. 


RcMco«Ut«.  J.  Blake,  Am.  J.  Sc.,  III.,  zii.,  31,  1876;  Oenth,  ib.,  p.  33.  S.  E.  Bomxn. 
Proc.  Rot.  Soc.,  «v.,  100,  1876.  QaUh,  Am.  Phil.  Soc.  Philad.,  irii.,  119,  1877,  or  Z. 
Kmt..ii.,8,  1877. 

Hioaceous  iii  strti<^ture:  basal  cleavago  perfect.  Scales  miniite,  often  arranged  in  stel- 
late or  (an-shsped  groups.  Biaxial,  acute  bisectrix  negative,  normal  to  cleavage,  0  <v 
{Des  Cloiieaux,  Bull.  Soo.  Min.,  i.,  51.  1878;  iy.,  56,  18h1). 

Soft.  6.  =  3'903  (Roscoe):  3*031,  2-088,  purest  (Genth).  Lustre  pearly,  ioclining  to 
Bubmetatlic.  Color  dark  clove  broim  to  greeniEh  brown,  dark  brownish  green.  Aiul;- 
ses :  1,  Genth  (after  deducting  0'85  gold,  quartz,  etc.);  2,  8,  Boscoe. 

SiO,     V,0,  AI,0.  Fo,0,  Mn,0,  PeO  MgO   CaO  Na,0  K,0  Li,0  H.O 

1.    4769    20  66  14  10  " 1-67    2  00    ....    0-10    7-80    tr.  4  06  =  08-:«. 

9.    41-35    28-85 V,0.  14-84    1-01    145    ....     196    0-61    OTC    8-25        OWhjginBC. 

(water  S'13=  101  Sa 

&      ....    S8-8«V,0.  18-94    1-23    085    3-06    0-63    0-92    6-87         1-23  bvgroee. 

{water  2  42. 

In  his  first  paper,  Genth  gives  five  other  analyses,  made  on  material  more  or  lea  impuit. 
the  vanadium  aa  present  as  V,0,,  (=  2V,0,  +  V,0,),  but  in  the  lain 
it  possible  that  it  is  all  V,Oi ;  be  shows  that  the  mineral  is  always  mon 
igh  mechanical  admixture,  and  on  this  around  questions  the  correctness 
.  Genth  deduces  the  formula  K{Mg,Pe)[AI,.V,USi,=0„ +4aq.  which 
a.  AlO.  14-00,  V,0,  30-6-2,  PeO  1  64.  MgO  1  88,  K,0  7-55,  n,0  4-94  = 
le  other  hand,  mak(^  the  mineral  a  vMiado-silicato,  thus ;  4A1V0.  - 
ieh  tvquiros  :  SiO,  4118,  V,0.  3768.  AI.O,  15-59,  K,0  14-34.  H.O  1-36 
s  easilv  to  a  black  glass  Qjv«t  with  salt  of  ^osphoras  a  AmA  ycUow 
emerald  green  bead  R.  F.    Only  sli^tly  acted  upon  by  aoids. 
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Ocean  intimately  mixed  with  ^Id  in  seams  (A  to  ^  in.  thick)  in  porphyry,  and  filling 
cavities  in  quartz,  at  the  gold  nune  at  Granite  Creek,  near  Coloma,  El  I)oraao  Co  ,  Cali- 
fornia; also  from  Big  Red  Rayine,  near  Sutter's  mill,  where  gold  was  first  discovered  in 
California  {Hauks,  Min.  Sc.  Press,  June  25,  1881).  Hanks  remarks,  that  at  the  Granite 
Creek  locality,  some  400  or  500  lbs.  of  the  mineral  have  been  discovered,  which  were  wasted 
in  the  extraction  of  the'gold. 

&enth  also  describes  (L  c.)  a  mineral  occurring  in  the  Magnolia  District,  Colorado,  as  a  thin 
earthy  incrustation/  of  a  grayish  to  olive  green  color  on  colaverite,  also  inclosed  in  quartz, 
and  giving  it  a  ereen  color.  An  analpis  of  the  quartz  gave  :  Quartz  79 '88,  Tel  05,  Au 
O'Od  =  80*46;  the  balance  (19*5  p.  c.)  is  assumed  to  belong  to  the.  green  mineral  which 
forms  the  coloring  matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (mean 
of  5  pwlial  analyses) :  SiO,  5674,  AlaO,  19  62,  VaO,  7-78,  FeO  884,  MgO  2-63,  Na,0  094, 
K,0  8 '11,  MnO,Li90  tr.,  H9O  undet.  =  99*66.  Genth  regards  this  as  probably  closely  re- 
lated to  roecoelite,  perhaps  a  variety. 

B08EUTE,  Min.,  p.  560;  App.  U.,  p.  49.— Analyses  by  Winkler,  J.  pr.  Ch.  II.,  xvi,  86, 
1877  (quoted  by  Weisbach,  Jahrb.  Berg.-Hfittenwesen,  1877). 

As,0»  CoO  CaO  MgO  H,0 

1.        52-98  10-56  2498  895  8*85    =    100*72. 

9        52-41  1008  2517  422  822    =    100-06. 

These  correspond  to  the  formula :  BtAs^Os  +  2aq  (not  8aq,  Schrauf);  if  Ca:Co:Mg  = 
10:8  : 2,  then  the  formula  gives  :  As^O.  52*89,  CoO  10*25,  CaO  2551,  JdgO  8-65,  H,0  8*20 
=  100. 

Rosterite.^ — See  Beryl,  p.  18. 

BOSTHOBNITE. — App.  II.,  p.  49. 

RabisUte.    ffeddle.  Trans.  Soo.  Edinb.,  xxix.,  112,  1879. 

A  dark  green  compact  granular  or  fine  foliated  aggregate.  G.  =  2*44.  Analysis :  SiOt 
37*85,  AlaO,  10*92,  Fe,0.  984,  PeO  901,  MnO  0-46,  CaO  4*22,  MgO  800,  KaO  8  38,  H,0 
1618  =  99-70.  Completely  decomposed  by  hydrochloric  acid.  B.  B.  fuses  to  a  brown  slag. 
From  the  granite  of  Bubislaw,  near  Aberdeen,  Scotland.  ^To  be  classed  with  the  abready 
too  large  list  of  doubtful  substances  of  the  so-called  *'  chlorite  group.''] 

BuTiLE,  Min.,  p.  159;  App.  II.,  p.  49. — Oryst.,  paramorphs  after  arkansite  (brookite). 
Magnet  Cove,  vom  Baih^  J.  Min.,  1876,  897;  pseudomorphs  after  hematite,  Binnenthal,  id., 
Z.  Krjst.,  i.,  18,  1877,  and  eightlings  from  Magnet  Cove,  Ark.,  ibid.,  p.  15.  (Ilmenorurile), 
Wschiwoi-See,  Umen  Mts.,  «.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xii.,  284;  xiii.,  419; 
xiv.,  289.  Associated  with  magnetite  in  parallel  position,  Binnenthal,  Seligmann,  Z.  Kryst., 
1.,  840, 1877.  In  splendent  crystals,  from  Alexander  Co.,  North  Carolina,  Hidden,  Am.  J. 
Sc.,  III.,  xxL,  169,  1881. 

Mallard  includes  rutile  among  the  pseudo-tetragonal  minerals  (Ann.  Min.,yiL,x., 
184,  1876; ;  see  also  Brookite,  p.  18. 

As  a  microscopic  constituent  of  rocks,  Sa/uer,  J.  Min.,  1879,  569  (see  zircon);  1880,  L, 
94;  1881,  i.,  227. 

Jcmovah/  (Ber.  Ak.  Wien,  Ixxx.,  84,  1880)  has  given  the  name  iberit  to  what  he  regards 
as  a  new  titanate.  It  was  found  among  the  black  grains  of  the  so-called  **iserin  "  of  the 
Iserwiese,  Bohemia.  It  is  distixiguished  from  the  trae  iserin  by  the  absence  of  conchoidal 
fracture  and  the  brown  color,  m  thin  fragments  it  is  honey  yellow.  Crystalline  form 
Uko  rutile,  occasionally  in  twins  ;  cleavage  imperfect.  G.  =  4  52.  Analysis  :  TiOa  70  01  (|), 
FeO  28*68  (|),  MnO  141,  MgO  0-82,  Cb,0»,Si02  0*44  =  99*73,  correspording  to  the  foi> 
mula  :  FeTijOs.  [Groth  (Z.  Krjrst.,  v.,  400)  justly  remarks  that  the  mineral  is  not  far  from 
the  ferruginous  rutile  called  nigrine,  and  that  a  more  exact  determination  as  to  form, 
homogeneity,  etc. ,  is  needed  to  prove  its  independent  character.    If  it  is  an  independent 

ries  the  name  is  an  unfortunate  one,  as  tending  to  confusion  with  the  distinct  iserin, 
called  iserite.] 


MitcheU  Co.,  N.  Cazo- 


Tft,0. 

CaoO»  BnOs,^ 

L 

64-96                016 

1. 

(?)   18-20 

87B0       0-08 

S. 

66-18       0*81 

4.  Q. 

=  5-886   14-86 

4107       0-16 
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Sahutb. — Sec  Pyroxene,  p.  100. 
Sal  Ammoniac— App.  II.,  p.  49. 

Samabskite,  Min.,  p.  620;  App.  IT.,  p.  40.— Orjnrt.  descriptioiL 
Una,  E.  S,  Dana,  Am.  J.  Sc.,  m.,  xi.,  201,  1876. 

Anal3nie8,  Mitchell  Co ,  N.  C. :  1,  Miss  E,  H.  SufoUaw,  Proc  Nat.  Hist  Best,  xvii., 
424,  1875.  2.  0.  D.  AUen,  Dana's  Text-Book  Min.,  1877,  p.  840,  and  Am.  J.  Sc.,  IIL, 
xiv.,  180, 1877.     8,  J.  L.  Smith,  Am.  J.  Sc.,  III.,  xiu.,  862, 1877.    4^  BammMberg,  ZS.  G. 


t  UO,     CeaO,a>i,.LA,,0,)    ¥,0,        FeO        HnO  CaO    H,0 

9-01  UO        6-17  CeO  12-64  YO    14^        0-91    0*68  MgO    0^8, 

[insol.  reaidae  fhna  cerinm  oxalate  ISb  =  100*40. 

12-64  4-17  14-48  10^        0-78  0*5    1  12 

1=  100-17. 
10-96  4-24  14*40  1174       158    MgO  tr.     0-73 

(=  seis. 

10-90  8-87  610  14-61  Fe,0„Er.0, 10-80,  TK), 

[0-56  ^8iOa)  =  100-98. 

AnaL  of  Miask  samarskito,  RammeUiberg,  ZS.  6.  Ges.,  xzix.,  817,  1877. 

Examination  of  tho  earths  contained  in  samftrskite  from  North  Carolina :  J,  L.  Smith 
("  mosandrum  "),  C.  R.,  Ixxxvii.,  146,  148,  asi,  1878.  Delafontaine  (terbium),  BibL  Unir., 
n.,  IxL,  278,  1878  ;  uf.  (decipium,  phillipium),  ib.,  III.,  iii.,  246,  260,  1880;  C.  R.,  xciiL, 
68,  1881.     Same  subject  discussed  by  MaHgnac,  BibL  Univ.,  III.,  iii.,  418,  1880. 

Damour  (Bull.  Ac.  St.  Pet.,  xxiii.,  463,  1877)  shows  that  the  yietinghofite  of  r.  Lcmo-^ 
no88of  is  essentially  a  ferruginous  variety  of  samarskite.  Amorphous.  H.  =  5  5-6.  G.  = 
6*58.  Color  black,  dull.  Streak  brown.  Lustre  submetallic.  Easily  decomposed  bv 
HaSO*.  An  analysis  gave:  CbaOft  6100,  TiOa  1*84,  ZrO,  0*96,  UaO,  8*85,  ¥,0,  6-57*, 
Ce,pi,La)a03  157,  FcO  2800,  MnO  267,  MgO  0-83,  ign.  1-80  =  9909.  Locality  near 
Lake  Baikal,  in  the  Ural. 

Safonite,  Min.,  p.  472  ;  App.  II.,  p.  49. — Analyses,  from  igneous  rocks  in  Scotland, 
Meddle,  Trans.  Soc.  Edinb.,  xxix.,  1)1  et  seq.,  1879.    See  also  BowlingUe,  p.  17. 

Sarawakite.  Frenzd,  Min.  Mitth.,  1877,  !.00.  Occurs  in  minute  crystals,  with  many 
planes  and  rounded  angles,  *' probably  tetragonal."  Soft.  Lustre  adamantine.  Colorless 
or  wine  yellow  to  greenish  yellow.  Transparent.  Contains  antimony,  anhydrous.  Found  in 
cavities  in  the  native  antimony  of  Borneo.    [Needs  further  examination.    Senarmontite  t'] 

Sabcofside. — App.  I.,  p.  14 

Saubsurite.— AnaL,  Mids&terfjeld,  Ben^en,  Norway,  Hjortdahi,  Nyt.  Mag.  Nat.,  xxiii.. 
1877.  Analyses  quoted,  and  discussion  of  the  relations  lietween  the  different  varieties, «/. 
D.  Dana,  Am.  J.  Sc..  III.,  xvi.,  840,  896,  1878. 

Satnite. — See  Polydymite,  p.  95. 

ScAFOLiTE,  Min.,  p.  317;  App.  II.,  p.  60.— Analyses,  Bossie,  N.  T.,  Bipdcz,  Min.  Mitth., 
1877,  266.  Boxborouc[h,  Mass.,  Becke,  1877,  267.  Various  Canadian  localities,  F,  D. 
Adams,  Am.  J.  Sc.,  III.,  xvii.,  815,  1879.  Bamle,  Norway,  Michel'Uvy,  Bidl.  Soc.  Min., 
i.,  48,  1878.  Monzoni,  Kiepenheuer,  Ber.  nied.  Ges.  Bonn,  Aug.  4, 1879.  MalsjO,  Arendal, 
and  Gouvemeur,  SipGcz,  Min.  Petr.  Mitth.,  iv.,  266,  1881. 

Adams  calls  attention  to  the  fact  that  unaltered  scapolite  uniformly  contains  chlorine 
(up  to  2*48  p.  c).  The  presence  of  this  element  is  also  shown  by  Neminar  in  meionite, 
and  by  Sip^icz  and  Becke  (L  c). 

See  also  Meionite,  p.  74. 

A  scapolite  from  Gal  way,  Ontario  Co.,  Canada,  has  been  called  ontarioute  by  C.  U. 

^ard  (Am.  J.  Sc  ,  III.,  xx.,  64,  1880).    It  occurs  in  prismatic  Crystal-s  in  a  limestone: 

ilor  is  black  or  gray,  from  the  presence  of  admixed  impurities.    The  pure  portions 
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ScEEEELiTE,  Mill ,  p.  605;  App.  II.,  p.  60. — Oryat.,  Untersnlzbachthal,  etc.,  Oroth^  Min> 
SammL  Strassbure,  p.  157,  1878. 

Absoxption  bands  in  spectrum  (Ce,  La,  Di),  Coma,  Accad.  Line,  Mem.,  III.,  iii.,  24,  81, 
1878. 

Occuirence  with  gold.  Charity  mine,  Warren's,  Idaho,  and  Golden  Queen  mine,  Lake 
Co.,  Col ,  Silliman,  Am.  J.  Sc.,  III.,  xiii.,  451,  1877.  From  the  Victoria  Reef  mine, 
Adelong,  New  South  Wales,  Liversidge,  Proc.  Hoy.  Soc.  N.  S.  W.,  Nov.  3,  1880. 

SCACCHTTE. — App.  II.,  p.  50. 
SCHIBMEBITB.— App.  II.,  p.  50. 

Scl&neeberprlte.    A.  Bre2%na,  Verb.  Gteol.  Reichs.,  1880,  818. 

Isometric ;  in  small  (0*5-1  mm. )  octahedrons.  Cleayaee  dodecahedral  in  traces.  H.  =  6*5. 
G.  =  4*1  (Weidel).  Lustre  vitreous  to  adamantine.  Color  honev  yellow.  Transparent. 
Fracture  conchoidal.  Brittle.  Consists  princifKilly  (Weidel)  of  nme  and  antimony,  with 
a  little  iron,  and  traces  of  copper,  bismuth,  zinc,  magnesia,  and  sulphuric  acid.  B.  B. 
infusible,  becomes  slightly  brown.  Insoluble  in  acids.  Found  by  Lhotsky,  at  Schneeberg, 
Tyrol,  near  the  union  of  anhydrite  (or  gypsum)  with  chalcopyrite  and  magnetite.  [Needs 
farther  examination.    Perhaps  related  to  atopite,  p.  10.] 

ScHORLOMiTB,  Miu.,  p.  890. — According  to  Knop,  does  not  occur  at  Oberschaffhausen,  in 
the  Kaiserstuhl  (Z.  Kryst.,  i.,  58,  1877);  but  the  mineral  which  has  received  that  name  is 
either  a  titaniferous  melanite  or  pvroxene. 

Intimately  associated  with  melanite,  Magne(  Cove,  Ark.,  Kdnig,  Proc.  Acad.  N.  So. 
PhU.,  1876,  36. 

Schraufite.  J,  von  Schrdckinger,  Verb.  Geol.  Reichs. ,  1875, 134 
A  mineral  resin  occurring  in  small  masses  and  in  layers,  in  the  schistose  sandstone  (Car- 
pathian sandstone),  near  Wamma,  in  Bukowina.  H.  =  2-3.  G.  =1*0-1 '12.  Color  hya- 
cinth to  blood  red.  Translucent.  Fracture  semi-conchoidal  to  splintery.  Melting  point 
326%  when  decomposition  goes  on.  Partially  soluble  in  alcohol,  oenzol,  and  chloroform  ; 
completely  soluble  in  sulphuric  acid,  the  larger  portion  of  the  resin  separating  as  a  grayish- 
yellow  slimy  mass,  upon  dilution  with  water.    Analysis  by  Dietrich : 

C  H  0 

78-81  8-82  17*37. 

Formula:  CnHi.Oa,  requiring  :  C  73*33,  H  8*89,  0  1778  =  100.  With  this  resin  corre- 
spond also  a  resin  from  Mizun  and  H5flein,  and  less  closely  others  from  the  neighborhood 
of  Lemberg. .  SchrOckinger  proposes  to  include  the  several  occurrences  under  the  name 
Schrauiite,  after  Prof.  A.  Schrauf,  of  Vienna.  The  same  resin  occurs  in  the  Libanon, 
according  to  John  (Verb.  G.  Reichs.,  1876,  255);  see  also  Bronner,  WQitt.  Nat.  Jahresb., 
xxxiv.,  «1,  1878. 

ScHRKiBERsiTE. — Miu.,  p.  61;  App.  II.,  p.  50. 

SCHRSCltEBIXGERITE.— App.  II.,  p.  50. 

Sghwabtzembergite,  Min.,  p.  120. — Optically  uniaxial,  negative,.  B«r^ram2,  Bull.  Soc. 
Min.,  iv.,  87,  1881. 

^^  ScoLEcrrE,  Min.,  p.  428;  App.  II.,  p.  50.— Orvst.,  LOdeeke  (J.  Min.,  1880,  ii.,  200;  1881, 
IL,  1)  distinguishes  between  tne  monoclinic  (Iceland  and  Eandallah)  and  triclinic  (from  the 
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Sohattdge  Wichel,  Fellinen  Alp,  FarSe,  and  Etzlithal)  Tarieties,  and  makes  them  laomar- 
phou»  with  similar  varieties  of  mesolite. 

Pyro-electrical  characters,  ITankel,  Wied.  Ann.,  vi.,  66,  1879. 

Anal.  (Btxhi),  Casarzia,  Liguria,  Jeael,  Boll.  Com.  Geol.,  1879,  530.  Etzlithal,  Sekmid, 
Ber.  Jenaisch.  Ges.  Med.  Nat.,  July  9.  1880.  Schattige  Wichel,  Fellinen  Alp,  Ludecke, 
J.  Min.,  1S81,  ii.,  19. 

ScoRODiTB,  Min..  p.  574. — Cryst.,  BeresofsJf,  Ural,  v.  Kokscharof,  Min.  RussL,  TiySO?, 
1874.    Demoach,  Nassau,  v.  Laaaulx,  J.  Min.,  1875,  639;  wm  Bath,  J.  Min.,  1976,  804. 
Anal.,  Distr.  Lucnia,  Peru,  Baimondi,  Min.  P^rou,  p.  2*^8,  1878. 
Made  artificially,  Bourgeois  and  Vtmeuil,  BulL  Soo.  Min.,  iiL,  d2, 1880. 
See  also  Strengite  and  Bcddingite, 

An  earthy  mineral,  formed  from  the  decomposition  of  arsenopyrite,  and  referred  to 
scorodite,  has  been  called  jootnaite  by  N.  v.  ^'ordenakiGld.  Occurs  with  beryl  at  Adon- 
Tschilon,  Nertschinsk.    See  v.  Xokscharof,  Bull.  Acad.  St  Pet,  ziz.,  571, 1873. 

ScoLOPSiTE.— See  Ittnerite,  p.  68. 

Seebachits,  App.  II.,  p.  50.— See  Herachelite,  p.  67. 

Sellaitb,  App.  Im  P*  14. — The  corresponding  compouDd,  MgFi,  made  artificially,  CVmao, 
Accad.  Line.  Mem.,  III.,  i.,  88,  1876,  orZ.  Knrst,  i.,  207,  1877. 

Corrections  of  angles  and  symbols  preYiously  glyen,  StrCver,  Att  Accad.  Torino,  xU,, 
59,  1876. 

SELwnnTB,  Min.,  p.  509;  App.  I.,  p.  19. — ^Aooordin|f  to  a  microscopic  examination  by 
Ulrichy  a  mixture,  consisting  of  a  felsite-like  base,  with  hydrous  chromic  oxide  and  occa- 
sional octahedrons  of  chromite,  Am.  J.  Sc.,  lU.,  xi.,  235,  lo76. 

Semseyite.  Krenner,  Ungar.  Revue,  1881,  347.  Briefly  announced  as  containing  suJ- 
phur,  antimony,  and  lead,  and  related  to  plagionite,  from  Wolfsberg,  in  the  Ilarz.  Ol" 
ours  in  gray  crystals,  with  diaphorite,  sphalerite,  and  pyrite,  at  FelsOfcwnya. 

SEVARHoiTTrrE,  Min.,  p.  184.— According  to  Mallard  (Ann.  Min.,  VII.,  x.,  108, 1876, 
pseudo-isometric,  the  crystals  being  made  up  of  48  triclinic  individuals.  The  same  sub- 
ject has  been  investigated  by  A,  Orosse-BoJUe  (Z.  Kryst.,  v.,  222,  1880);  he  concludes  that 
the  species  is  to  be  regarded  as  monoclinic,  and  the  crystals  made  up  of  12  individuals 
(including  those  parallel,  24),  twinned  parallel  to  0  and  1 ;  he  however  suggests,  in  conclu- 
sion, that  the  optical  anomalies  may  nave  another  explanation,  and  the  mineral  still  be 
included  in  the  isometric  system.  An  examination  of  artificial  crystals  of  arsenolite  led 
to  similar  results. 

Sepiolitf,  Min.,  p.  456. — A  fibrous  variety  from  Utah,  analyzed  by  Cheater,  Am.  J.  Sc., 
ni.,  xiii.,  296,  18.7. 

Sericite,  Min.,  p.  487. — A  massive  muscovite,  as  shown  by  Ikiipeyrea  (Z.  Kryst.,  iv., 
244),  who  explains  the  varying  results  of  earlier  investigators  hj  the  greater  or  leas  impu- 
rity of  the  substance  examined.  He  regards  it  as  having  owed  its  origin  to  the  alteration 
of  feldspar.  On  the  sericite  from  the  Taunus,  see  Wie?nnann,  Verb.  Nat.  Ver.  Bonn, 
xxxiv.,  1,  1877. 

SEPPENTmE,  Min.,  p.  464  ;  App.  II.,  p.  51. — Description  and  analyses  :  Pusunsaari,  CVi- 
gern,  Schiidt,  (Efv.  Finsk.  Vet.  §oc.,  xviL,  70,  1874-75.  Z5blitz.  Greifendorf,  Waldheiin. 
Lemberg,  ZS.  G.  Ges..  xxvii.,  581,  1875.  New  Jersey,  Bertcerth,  Min.  Mitth.,  1875,  110. 
Vosges,  Weigand,  Min.  Mitth.,  1875,  188.  Northern  Norway,  FetUrsen,  J.  Min..  1876, 
618.  Nordmark,  Lundsirdm,  Geol.  F6r.  FCrh.,  iii.,  191,  1876.  Langban,  Wermland  (7-8 
n.  c.  MnO),  Paifkull,  Geol.  For.  F<5rh.,  iii.,  351,  1877.  Verrayes,  Val  d'Aosta,  Cossa. 
Tic.  Mem.,  III.,  u.,  983, 1878.    Reichenstein,  SUesia,  Bare,  Inaug.  Diss.  Breslau, 
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1879  (Z.  Ervst.,  It.,  294>    Florida,  Mass.  (piorolite),  anal,  by  MelTille,  Wadtworih,  Bost. 
Soc.  Nat  Hist.,  xz.,  286,  1879. 

Microscopic  examination,  metaxoite,  picrofluite,  Wiik,  CEfv.  Finsk.  Vet.  Soc.,  xviL,  8, 
1874^-75. 

A  serpentinoos  mineral  is  called  totaioite  by  Heddle  (Trans.  Soc.  Edinburgh,  xxviil., 
455,  497,  1878).  It  appears  as  a  pseudomorphous  substance  surrounding  malocolite,  in  a 
granular  limestone;  resembles  daiiburite,  from  Danbury,  Ct.  Lustre  weak,  glimmering. 
Color  pale  fawn,  sometimes  blu&-black.  Cleavage  distinct.  Fracture  oonchoidal.  Soft. 
Often  surround^  itself  by  yellow  oreen  or  dark  gray  serpentine.  Analyses:  1,  fawn-colored 
Taiiety;  2,  dark  blue  Tanety,  on  ue  surface  oclue  yellow;  G.  =  2'84-2'898. 

SIO.     A1,0.    Fe,0,     FeO     MnO      MgO       CaO    Na-O     K«0       H,0 
87a       0-76       ....        1-OB       0-83       44-97       6'«4       lOM    = 


A1,0, 

Fe,0, 

FeO 

MnO 

MgO 

0-76 

.... 

1-OB 

0-83 

44-97 

0-ao 

0-80 

2-96 

0*45 

45*67 

1.        87-88       0-76       ....        1-05       083       44-97       6'«4       10-64    =    lOO'll. 

8.        86-19       0-86       0-80       896       0*45       45*67       8*87       0*48       0*85       10*80    r=      09*87. 

LocalitjT  Totaig,  Boss-shire,  Scotland.  The  author  justly  does  not  regard  this  as  in  any 
sense  a  mineral  species  [but  why  should  it  receive  a  name  ?].  Its  method  of  occurrence 
suggests  that  it  is  an  intermediate  product  between  the  ppx>xene  and  the  final  serpentine  ; 
but  the  author  calls  attention  to  the  fact  that  it  contains  more  magnesia  than  the  lai^ 
named  species. 

Sezpierite.    Des  Cloizeauo^  Bull.  Soc.  Min.,  iv.,  89, 1881;  Bertrcmd,  ib. 

Orthorhombic ;  in  minute  tabular  {0)  crystals  elongated,  often  grouped  in  light  tufts,  and 
striated  in  the  direction  of  the  shorter  diagonal.  Observed  plSknes:  0,  /,  1,  also  1-t,  J^, 
probable,  and  ?H,  H^,  ^i^,  8-t,  all  doubtful.  J  A  /=  98"  -^',  0  A  1  =  115°  82'.  Optic- 
axial  plane  macrodiagonal,  bisectrix  negative.  2H  =  48**  86'-44*'  20',  and  2E  =  65**  57'- 
67°  10',  red;  dispersion  p  >  v.  Color  greenish  bluish.  Transparent.  In  composition, 
according  to  Damour,  a  basic  sulphate  of  copper  and  zinc,  [^eeds  further  examination 
on  the  chemical  aide.]    From  Laurium,  Greece. 

Slderazot.    0.  Silvestri,  Po^.  Ann.,  clviL,  165,  1876. 

A  product  of  volcanic  eruption,  observed  at  Mt.  Etna  after  the  eruption  of  Aug.,  1874, 
as  a  very  thin  coating  on  lava.  Non-crystalline.  Lustre  metallic,  resembling  steeL 
Slowly  attacked  by  acids.  An  analysis  ^ve  :  Fe  90*86,  N  9*14  =  100,  which  corresponds 
to  FeaNa,  or  that  adopted  by  Fr6my  for  the  artificial  iron  nitride. 

SmBBiTE,  Min.,  p.  688 ;  App.  II.,  p.  51.— Anal.,  San  Giovanni,  Val  d'Amo,  Italy, 
Grattarola,  BoU.  Com.  Geol.,  1876,  3^.  Felsflbanya,  anal,  by  Dietrich  (27  7-44-4  p.  c. 
MnCOa),  Kapnik  (3  98  MnCO,),  v.  Schrdchinger,  Verb.  geol.  Keichs.,  1877,  114.  ,New- 
buryport,  Mass.,  Miss  E,  H,  Swallow,  Proc.  Bost.  Soc.  Nat.  ^ist.,  xvii.,  464,*  1875. 
Eartny  variety  (amorphous),  easily  soluble  in  cold  acids,  from  the  Schwelm  mine.  Muck, 
Z.  Berg.-Htttt.-Sal.-Wesen,  xxviu.,  189,  1880. 

Recent  formation  at  Bourbonne-l'Archambault,  Da/uhr6e,  0.  B.,  Ixxx.,  1300,  1875. 

See  also  JRhodoehrositef  p.  108,  for  other  intermediate  compoimds. 

Sideronatrite.  Bainumdi,  Min6raux  du  Ptou,  p.  212,  238, 1878.  Domeyko,  3d  ed. 
Min.  ChUi,  p.  158, 1879. 

In  crystalline  masses.  H.  =  2"6.  G.  =  2'168.  Color  dark  yellow.  Streak  pale  yellow 
to  yellowish  white.    Analysis : 

SO,      Fe,0«    Na,0    HaO 
43-26     21-60     15-59    15*35,  earthy  matter  3*20,  NaCl  mechanically  mixed  106  =  100*06. 

Formula  Na^SO^  +  [FealSaOs  +  Oao.  Insoluble  in  water,  but  decomposed  on  heating, 
with  the  separation  of  iron  sesquioxiae.  Soluble  in  acids.  From  the  mine  San  Simon, 
Huantajaya,  province  of  Tarapaca,  Peru. 

Another  sulphate,  almost  identical  with  sideronatrite,  has  been  called  urustie  by  A,  Fren- 
eel  (Min.  Petr.  Mitth.,  ii..  133,  359,  1879).  Orthorhombic.  Pulverulent,  earthv;  also  in 
lumps,  but  consisting  of  minute  prismatic  crystals  with  pinacoids,  and  also  /,  1,  i-4  and  0. 
Soft.    G.  =  2*22.    Color  lemon  to  orange  yellow.    Streak  ochre  yellow.    Transparent  in 
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minute  crystals.    Calculated  formula:  Na4[Fe«lS40i7  +  8aq  =  SO,  42*78,  Fe,Os  21*d9,  KaiO 
16*58,  11,0  19-25  =  100.    Analyses,  1,  2;  1,  after  deducting  8  p.  c.  insoluble: 


SO, 

Fe,0, 

Na,0 

H,0 

1. 

42-08 

2128 

1650 

16-80  =   99-66. 

2. 

41  04 

22*00 

17-24 

[19-12]  =  100-00. 

Insoluble  in  water,  easily  soluble  in  HCl.  Decomposed  in  boiling  water,  with  separatum 
of  Fe^O,.  Found  underlying  de^xtsits  of  iron  vitnol  (melanterite)  on  the  Uros  plateau, 
near  Saiakaja,  on  the  napntha  island,  Tscheleken,  in  the  Caspian  Sea.  [Both  of  the  above 
sulphates  are  near  the  uncertain  bartholomite  of  Cleve,  App.  II.,  p.  6.] 

BiderophylUte. — See  under  Mica  Group,  p.  80. 

SiEGBusGiTB,  App.  11.,  p.  61. — ^FuU  desciiptlon  by  v.  Laaaulx,  J.  Hin.,  1875, 128. 

Silaoiiite.~See  OuanajuaHte,  p.  68. 

SUberwiamnthglanz. — See  AlaakaiU,  p.  8. 

SiLTEE,  Min.,  p.  9;  App.  II.,  p.  51. — Oryst.,  twins,  vom  JRaih,  Z.  Kryst.,  iiL*  12, 1838L 
Silver  ores  from  Orenburg,  v,  Beek,  J.  Min.,  1876,  162. 

5.  B.  Wight  describes  a  supposed  alloy  of  silver  and  copper  (Ag  53  to  75  p.  c.)  of  a  lLg:fat 
braes  color,  and  G.  =  9*943,  9*880;  from  the  Detroit  and  Lake  Superior  Copper  Co.,  l^g. 
Min.  J.,  XXX.,  158,  1880. 

SiMLAiTE.— App.  n.,  p.  51  (44). 

SiHONTiTB. — App  I.,  p.  14;  II.,  p.  51  (8). 

SipyUte.    J.  W.  Mallet,  Am.  J.  Sc.,  Ill,  xiv.,  897,  1877;  xadi.,  62, 1881. 

Tetragonal;  in  octahedrons.  1  a  1  (pyr.)  100*  45'  =  12r  (basal).  Cleavage  1.  distinct 
Usually  imperfectly  crystalline,  or  in  irregular  masses.  H.  =  6  nearly.  G.  =4^. 
Lustre  resinous  and  pseuao-metalUc.  Color  brownish  black  to  brownish  orange :  in  splinters 
red  brown.  Streak  light  cinnamon  brown  to  pale  gray.  Translucent  Fracture  uneven, 
and  small  conchoidal.    Brittle.    Analysis  by  W.  G.  Brown: 

Cb,05 '  wo,  8nO.  ZrO,  Bb,0,  Ce.0,  La-O,  DI.O,  UO  FeO  BeO  MgO  CaO  Na-O  K«0  Ufi 
4866*      0-16      0-06       809       27-Mt        1^      Tflsf       4'0t>|    8-47    2*04    0-88    0^    2*61    O'lS    Ot»    319 

[MnO  tr.,  L1,0  tr.  F  tr.  =  100-48. 

*  With  TftsOft  about  8  p.  c  t  With  Y,0,  aboat  1  p.  c  t  I>UOaf  tr.  |  Oe,0„  tr. 

Taking  together  the  acid  oxides  of  columbium  (niobium),  tantalum,  tungsten,  tin,  and 

tr  II 

zirconium  as  MaOs,  and  reducing  all  the  basic  elements  to  the  form  RO,  and  neglecting 
the  water,  the  ratio  RO  :  M«Oa  =  221 :  100  is  obtained,  which  corresponds  to  the  formula: 
RaMoOt.  +  4RJM3O7.  Mallet  prefers  to  include  the  water,  making  the  hydrogen  basic, 
and  deduces  on  this  supposition  the  formula :  RjMsOs.  This  view,  as  ho  shows,  is  sup- 
ported by  the  fact  that  m  form  sipylite  is  very  near  fergusonite. 

B.  B.  decrepitates,  and  glows  brilliantly^,  becomes  pale  greenish  yellow  and  opaque:  in- 
fusible. In  tne  closed  tube  nves  off  acid  water.  With  borax  in  O.  F.  gives  a  yellow 
bead,  pale  on  cooling;  in  R.  F.  assumes  a  greener  tint.  Boiled  in  strong  HCl  partiaUy 
dissolves,  the  solution  reacting  for  zirconium  with  turmeric  paper;  when  metallic  tin  is 
added  and  the  solution  diluted,  a  sapphire  blue  color  is  obtained  (columbium).  Decomposed 
completely,  though  slowly,  in  boiling  concentrated  sulphuric  acid.  Occurs  sparingly,  im- 
bedded in,  or  more  commonly  adherent  to,  masses  of  allaniteand  magnetite,  at  the  north- 
west slope  of  Little  Friar  Mountain,  Amherst  Co.,  Virginia.  Named  from  Sipyiw,  one 
of  the  cnlldren  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Delafontaine  (C.  R..  Ixxxvii.,  983,  1878)  states  that  sipylite  contains  yttrium,  erbium  (in 
small  quantities),  phillppium  (see  samarskite),  and  also  the  ytterbium  of  Marignao  (see 
gadolinite;. 


SKDTTBRnDiTB,  Mill.,  p.  71;  App.  II.,  p.  51.— Anal.,  Rammy,  J  Oh.  Soe.,  1878, 158. 

Smaltitb,  Min.,  p.  70;  App.  II.,  p.  51.— Bauer  (ZS.  G.  Ges.,  uvii,,  245,  1876)  qnestions 
the  conclusion  of  Qroth  as  to  the  hemihedral  character  of  the  species,  while  the  Utt«r 
gives  farther  ilescriptionB  (Miii.-Saraml.  Straasburg,  43.  1878j  of  hemihedral  forms. 

Found  in  Zapotlan.  Jalisco,  Mexico,  Navia,  Naturalezo,  iv.,  41,  1877. 

Discussion  or  coinpoaition,  SamiMiaberg,  Fogg.  Ann.,  clx.,  181,  1877. 

kpp.  II.,  p.  63.— Zinc  ore  deposits  at  Wieeloch,  Baden, 

Skakvhite. — See  Anlhophj/Uiit,  p.  7. 

Soda  Nitke  (Caliche).  Min.,  p.  692. — In  South  America,  occnmnce,  exploitation,  etc., 
Y.  L'Oliwr,  Ann.  Ch,  Phys,,  V.,  vii.,  289,  1878.  Anal.,  Tarapaua,  Peru,  Saimondi, 
Min.  Pfirou,  p.  2^9  et  seq.,  1878.     Maehallie,  Chem,  News,  iiii,  363,  1875. 

SoDAUTE,  Min.,  p.  330;  App.  II.,  p.  53. — Otvst.,  Is.  LaaTCD,  Langesundflord,  Norwaj, 
Klien,  J.  Min.,  1879,  534. 

From  Ditr6,  Transjlvania,  Koeh,  Min,  Mittb.,  1877,  £ 
1880.  From  Tiahaanaco,  Bolivia,  optical  examina'ioD, 
1S81 ;  analysis,  Bamberger,  ib.,  p.  363. 

Sommarogaite. — See  Oersdorffile,  p.  51. 

BonODUdts. — See  Piekeringite,  p.  98. 

SpiTHioPTBrra.— App.  IL.p.  53. 

Sphalebitb,  Min.,  p.  48.- Oryrt.,  Qrolk,  Min.-Samml.  Strassbnrg,  p.  98, 1879.  Sade- 
beck,  ZS.  G.  Ges.,  ixx.,  578,  ISTO.     HauttfeuOU,  C.  R.,  iciii.,  774,  1861. 

Effect  on  indices  of  refraction  of  chan^  of  temperature,  and  of  curving  of  surfaces  of 
prism,  Calderon,  Z.  Kryat.,  iv.,  504,  1880;   Voigt,  ibid.,  v.,  113, 1880. 

"  Passrigo  blende,"  in  part  wurtzite,  v,  Lagaulx,  J.  Min.,  1876,  629.  Chrislophito,  St, 
Agnes,  Comirall,  Covins,  Min.  Mag.,  iil.,  SI,  1870. 

American  blendes  containing  indium,  Cornwall,  Am.  Chem.,  vii.,  380,  1877;  Norwegian 
do.,  Wlengel,  Nyt.  Mag.  Nat  Christ.,  xiiv.,  333,  1879.  Gallium  in  sphalerite,  from  the 
Fierreiitte  mine,  Vallte  Argel^  Pji^ngcs,  L.  de  BoiAaudran,  C.  R.,  Iizxi.,  49:1,  1875. 

Sphnrocobaltite. 

Crystalline  in  structure,  both  concentric  a 
rose  red.  Streak  peacti-bloasom  red.  H.  = 
86-94,  GoO  63  06.    Analysis,  Winkler: 


IVti^rmumt^xi)*  wt  m^vlAo  irmYit^r.  Chnr^'h,  0«hU.  MH|r«t  H.,  iL,  339, 1875. 
Mmii'  (iH\tUMiiU\.  Mfhmtt\  i\  U,.  xom  1\n,  t(^U    Aual,  Monte di  Tiriolo^ 

•|HvM.MiU#,    ir  >\  niM*y,  tKiia  F«r.  tXtrh.,  U  ^  18Ti 

mih>vih^MulHo     \\\  iwhmmaUo  t>mtAl«k  iliiu<4UH)  (^mnUWI  ths  bncliypiMffaiiL  with  the 

V  v^^    I  .u«l  «N'  UuU  )H\^^)4U(uUkt^  Uut  \  Utwnwk    l\4vvr  ash  gmf ,  hftdiiUAg  to  * 


K^V       W\  r         AvS     ^>S       ^"^      ^*^S    AL\^    lltM>     IM     R«0      ImqL 

WW     #xM     i4a*»     s^w     «^^    ^M*     iVi     n»     iv»    T«     rw     i»    « 

iN^j^u^  »^^i  \>t^Ku\m  rt^h^r^^Kv  m  ihi^  thImxn*  *V  :4  »vr  X>(wlVH  -'^  40fcFt;  hat  the 

R  U  ^,'Nv>«  \w  t^s^  OumvjvM  ^>J^,^\i^f^  K^  A  >fthito  <i%»MK^:  dot*  iwl  decfvpilatK    SohMe 
)\Nv,\\  ,K  ^  .s>^  4  .vs  ^^^  y* '  VK    ^  ^Vn%A|<«  *  )^H^K>ni\W|>h  <^  «|«lil«k  «ft«r  siMBe  other  mmctmL] 


!^v,H  \iv\K  M^.x  \\  V'^xX:^  --A**hr**<« 5  \   ?v.sfcP >  ♦^  v\  K..  bc'txiv  •  ISW,  1577:  5, 3L 
V,»^    iVr     M;i*^  .  \.  \!>«v  X5*.  ;STS  i   i.  X  /*    ,  *.   Ar,r,,  \,  Y.  Acti^i  Sc..  i.,  " 
*.  ,^.»  \^  \    V«^   V    :^\.  )V, .  w  .  xV^  \s:J^> ;  :.  /  <\  v^.  i.  Am  J  So ,  UU 
v>S;;  N  *"^s  H.>v  w>    xxst^'^^'.K     TSf  >i\xV,  r.v?*^  *:>^>«5  lVrr.il.o;*w  itt  S 
Kn^.  ,%^Ms\^^;>\''<^vAt^^^\  ^Ktv.  XK/>VA>i..v  \^r.  ^  ^V  l>7*^ 

*i•^\     V  oN  TV^^  >r^^^  v^"^  ItcO  W*>  K^O  S 

t.  N^-^^v^^  Kt  >   t'N«  .'.^        /  "^  .*•$:   •^^t  ^»  i  V  ,.  = 

^  ,  K^v  ««»>  s%  V.     **"<sjf<»iiii        ♦.  ?^   $?>•$       V.  ,>  ?  ^  :\H»  f  ?r :»  riw  ;«  rv  ^«  =  NirttL 


\v\^\    •ex  ^»     V  'v» '  '.^  »  .vv  I  ,*.'  :i      '  -v '   js>  .v*".n»j*5!w,  %-  t  :hf 

^s       v    ,xVvv  *  \x>.M  V    ."-V-'^  ^,vv  ,»,      J  i>   :v  %,'iC**  ItSfcTT  i.  -J 

Si  x-'^w    »>.  .V   >•     •  *^>KX'#  »*r.    :    S    .•.?*»..    va.  «".  >:.    "...    xw.  ^7"-  ISsfe   'tCX. 

t      >  ••v     •.►••*  \   t*t    .it.-N«.  -  S'^v   ->«■  x.»  ♦*•  —  ;•>>  fc.*>-ir  7??*v   "rrtw   "i*  :  "lUKUiirx..  rd 


J.,  xxii.,  217)  c(illo<l  AoLAiTR  by  ilto  mmn  nnihnr,    Ann\ynm  i  1,  Mftrinlnic  t^nrtn,  Uii«hi«iM 
2,  BarruB  Farm,  (lofhon;  U,  OhmUtrOi'lil  Hollow. 

BU),    AM).    Fcf^O.    MnO    MtfO     (W)     M,()    Nn«ri  K,<)    ll.C) 

1.  5H/)1     21 'HO      Onn     0'2(l      l''i4      0H4      0  Itl      A'HH    fl'ON    U  M)«    ■    Otl'MM 

2.  Aglaiie  nnn    24»H      l^J     OIH     0'7r)      UiH      Omi      tfft?    NMW    It  Oil        »MMh 
8.  (OOHOH    2*^28      1'77     010     0'4/)      Ol^tJ      0*10      V'(W    4'4N    tfiwi  -  IMrMO. 

•  With  n\tf ounow  or((i«tilo  ttiJitiitr  0  ii,  t  Do.  0'#l,  f  tht,  HU(Uii 

The  killlnfte  hM  th«  f/il)rminK  /fhitrA/'f^trM  ;  If.  •  »'/»{  (i.  ■•  tflKHI  2'^DV,  l/tmlfM  iImII 
and  ffrea«T  to  TltroofM.  CoUrr  ifrtitiuMi  ^rny  Ut  olivit  t(r$mit  nw\  KftrnithU  Uim*k,  Aun\fii\Mf 
Che«teril«iil  Hollow : 

SiO,     A1,0.    ViO  MnO   (U4)  MkO   rn/f)   lA/)  Sn,<)  K,0    11,0 

46'f»    ftf/S2    2'8a    0  04    0'<j4    0  4^    077    irm    OIH    7  94    7 'Mi  (ffKlUiUi  imiiMf  i  ii 

Brush  nnd  Dann  AfrmrrWm,  ffffn  Wr^f^fhvilK  T'l,.  im^titV/ftUfffpUti  Hfljirf  ttftf^UittiMit*,  tff  « 

tklfnt^  »nf\  mtmf'^tnt^.f,  tff  «ioit>;,  of  tfuff*/'  m/m-,  '/f  krllioiU,  of  "  i'#»io  ^fnoM/'  "     '1  >m«  o^f<( 
tnftl  frry<it'ilji  fd  n^tfifUitrtfitm  'tiffin  fu*M\y  ii,f>r</l;  w^r*-  //f  Kf<*»  irJ/#.,  nz/^^itfcf  Mom  4  f^^#  I'^^'if, 

m^nf  lar;r^  frryiMn  in  fnftMf/fiff,t,t,  mA  t^U^'t  toU^Um  m  t4  i^  f)^^  nihPlhfd,ttiM  i^fttpistj 

7**  rfr*t  jyr'/Jj'*  of  '^^  Mlf^mtU/ft,  f»^*ni\ttui  Uf/fu  *h^  t^n/hnffifn  //f  ^'<»  f/^  /<o*  ^/ilf  ih^ 

*TJtsk  ^iH^tnriX  'rrrttAU  J5»y^  t^iit,f    ./.v-r»V'*l  r^it^.t^      If  h  ^ffn^ym'A  »</  l|/  J  >o»/f  >H"/ 


^^/.  A./;,  r^//  n^o  K,o  W'f 

1.  ^frx/i.r^.-t    ;     <;  ;;  y,  y;  ;&  a  ^14  hi%  h/f4    -    f//f^^ 

2L  S   ..*'^^.  s^/V/.  4*',  >#  J.yii^;  /f4'/  ,'/# 

H  issr,.  .r^  part          #f1^  jr^^/7  W^r^                                 -      IVf 


_  —  _   ^  —  ^  ^-  .  .     *    ■  .    .  ^  ■ 


h,/^<^'j,r./>  "J>/'- 


t 


{'-jr.'//    I       ■'  V\ 


I^aAA'*    >li<U  i.%*     ^'ti:..   *       Jf*m     J( 


\itiutr^   XJ^%i  *Ju    '•'»•'..  *     \r»^    ^        .    -   ^1  -    .  X     .•  y     «.^/ 
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Determinations  of  specific  graTity,  Church,  Oeol.  Mag.,  n.,  iL,  {t32,  1BT5. 
Made,  aitifici&lly,  Iteunier,  G.  R.,  lo.,  701,  ISSO.    Anu.,  HouU  di  Tiriolo,  near  CktUf 
Esro,  Mauro,  Acciid.  Lino  Tnns.,  III.,  iiL,  6S,  1679. 
See  also  QahniU. 

Bpodioiite.    H.  V.  Tibarg.  Oeol.  FOr.  F3rh..  !.,  84, 1873. 

Urtborhombic.  la  prism&tio  cryitalB,  flattened  parallel  tbe  bnchTpinaodd,  with  the 
planes,  M, /,  1,  a-l  /a  •-*=  1^3%  /a  i  =  B6=,  2-* /,  Z-(=  88- top.  H.  =  5.  G.  = 
2-M.  Lustre  dull  porcelain-like,  but  vitreous.  Color  aab  graj,  inclining  to  brown.  Strekk 
wbite.    Frocture  uneven.    Brittle. 

AnaljTsis  by  C.  H.  LundstrOm  : 

P,0,       ClO  F  Ae,0|      CO,        (1       Fe,0,    AI.O,    HnO     HeO      H,0      Inaol. 

u-9i     on     [4H]>     DM     a-uJ     o-is     i^     in     ou     t%     s-ro     iis    =    loa 

•  Inclodlsg  hjoa  [bat  Iha  aiulrBU  ihould  tliow  u  uceuj. 

egarding  the  < 

hardly  gives  a  definite  decision  as  to  the  true  compositio] 

B.  B.  fuses  in  the  thinnest  splinters  to  n  while  enamel;  does  not  decrepitate.  Soluble  in 
HCl  and  HNOi,  with  effervescence.  From  the  Krangnifva,  Wennland,  Sweden.  Named 
from  OxoSiai,  ath  gray,     [Perhaps  a  pscudomorph  A  apatite,  after  some  other  minetaL] 

SpODumrara,  Hin.,  i 

Mm.  Petr.   Mitth.,  L 

6,  Prnfidd,  Am.  J.  Sc.,  in.,  «..  259,  1880  ;  7,  /.  i.  Smith,  Am.  J.  Sc.,  III.,  xst.  138. 
1681 ;  6,  Oenth,  priv.  contrib.  The  spodumcne  from  Penniboja,  in  Somero,  Finland,  has 
been  anal jsed  1^  Cajattder,  CEfv.  Ak,  Finsk.,  xvii,,  70,  1874-5. 


II  i-os  e-ss  i'46  0-«9  0«=  im-ti 
'viu  a-eg  is:!  om  o-m  =  looca. 
Tta   a,  osso»=  m«). 


.  Bnull.  a  SH 

««)  ^'m' 

.  Nonrich 

63 n  true 

am 

IBruiU 

6SM    SIW 

.  Goshen.  0.  =  8H 

MSr    2378 

Fe.O, 

.  Che«lenleld.G.  =S18S-!«H 

Fe,0, 

i-is 

Fe,0, 

am 

G.  =  315S-V1S0 

M'8S   iS'lO 

Fe,0, 

0-3B 

9,  Al«»nderCo.,N.C.,ai*to.W,, 

M-flS    !«MCr,O,01 

111 

roe ....  0B0(Fi5  =  K»-( 

8K  OflT  1«  =  W0«. 


'  '1  of  these  snaljsos  porreepond  more  or  less  doselv  to  tie  true  formula  (DOlter)  of  the 
es,viz.!  lA,k\,BuO,:\  note  the  chromium  found  D)' Oenth  in  hiddenile  (ansL  8). 
levariety  of  spoduraene  from  Alexander  Co.,  N.  C  (anal.  7,8',  occurs  in  prifmalie  crys- 
from  ^  inch  to  3  inches  in  length.  The  crystals  are  oft^  highly  modified,  show- 
nany  planes  not  before  observed  on  tbe  species;  they  are  often  twins;  the  fornu  have 
described  by  E.  S.  Dana,  Am.  J.  Sc.,  III.,  zxii.,  17!).  Perfectly  transparent,  and 
'  from  pale  yellowish  green  to  deep  emerald  green ;  those  of  the  latter  color  are  highly 
3d  as  gems,  oaving  n  peculiar  brilliancy,  as  compared  with  the  emerald,  in  consequence 
ic  pleochroisni ;  the  largest  stone  cut  thus  far  weighs  nearly  2^  cuiats.  They  occur  in 
ics  in  a  gncissoid  rock,  vrith  emerald  (q.  v.),  quartz,  monaiite,  mtile,  mica.  Tbe  name 
enile  was  given  by  Smith,  after  W.  E7  Hidden,  through  whom  they  have  been  intro- 
d  as  gems,  and  who  has  succeeded  in  flndintz  tJiem  in  place  ;  those  first  fonnd  (l^  J. 
I.  Stephenson)  were  of  a  pale  yellowish-green  color,  and  were  obtained  looM  in  the 
ying  soil. 

■K  at  Goshen  and  Chesterfield,  Mara.,  has  been  stndied  by 

,  -  .  _.  ,  ..,  818,  1879  ;  that  of  the  Branchvillo  mineral  has  been 

itigated  by  O.  J.  Bnuh  and  E.  S.  Dana,  Am.  J.  Se.,  HI.,  xl,  2B7, 1680  (or  Z.  Kryst-. 

m 

cording  to  Julion.  the  Cbesterfleld  crystals  are  often  of  immense  size,  reaching  • 
h  of  35  inches,  and  a  diameter  of  10  or  11  inches  (see  above  4,  B,  for  analyses  of 
£red  material).  Julten  describes  pseudomorphs  after  spodumene  of  cymatolite.  ot 
Lite,  of  muscovite.  of  albite,  of  quarti,  and  of  "vein  granite."  The  substance  (Me 
r)  called  cvmutolite  bv  Shepard,  has  s  fibrous  to  wavy  structure,  ailkv  lustre,  white 
;  H.  =  l-S-3:  O.  =  2-696-2-700.    The  cymatolite  from  Qoslien  was  earlier  (Bng.  Min. 
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J.,  xxii.,  217)  called  aolaitb  by  the  same  author. 
2,  Barros  Farm,  Gosheft;  3,  Chesterfield  Hollow. 


Analyses :  1,  Manning  Farm,  Gk)sheu; 


SiO,    A1,0,    Pe,0.    MnO    MgO  CaO 

1.  58-51    21-80      0-86     0*29     1-44  084 

2.  AglatU  58-11    24-88      1-66     0-18     0-75  0*48 
8.           (i)  58-58    22-28      1-77     015     045  0-93 

*  With  nitrogenooB  organic  matter  0*44. 


LlaO 
019 
009 
0-10 

t  Do.  0*48. 


Ka,0 
6-88 
2-67 
9-08 


K,0  HaO 

6-68  2-40» 

8-38  8-01 

4-48  2-08 

t  Do.  nndet. 


{: 


99-88. 
99-61. 
99-90. 


The  killinite  has  the  following  characters  :  H.  =  8*5;  G.  =  2-623-2*652.  Lustre  dull 
and  greasy  to  vitreous.  Color  greenish  gray  to  oliye  green  and  greenish  black.  Analysis^ 
Chesterfield  Hollow : 

SiO,     AlaO,    FeO  MnO    CoO  MgO   CaO  Li,0  Na,0  K,0   H,0 
46-80    82-62    233    0 04    0-04    0 48    077    0*32    0*78    7*24    7*66,  organic  matter  1-14 

[=  100-12. 

Brush  and  Dana  describe,  from  Branchyille,  Ct.,  pseudomorphs  after  spodumene,  of  a 
substance  called  ft  spodumene  (mixture  of  alblte  and  eucryptite)  of  cymatolite  (mixture  of 
albite  and  muscovite),  of  albite,  of  microcline,  of  killinite,  of  *'  vein  granite."  The  orig- 
inal crystals  of  spodumene  (now  mostly  altered)  were  of  great  size,  sometimes  4  feet  long, 
12  inches  wide,  and  2  to  4  inches  thick.  The  unaltered  spodumene  occurring  as  a  oofre  in 
many  large  crystals  is  transparent,  and  either  colorless  or  of  a  fine  amethystine  purple; 
for  analysis  see  6,  above. 

The  first  product  of  the  alteration,  resulting  from  the  exchange  of  Na  for  one-half  the 
Li,  is  a  substanc3  called  ^  spodumene.  It  is  compact,  apparently  homogeneous,  with  an 
indistinct  fibrous  to  columnar  structure.  H.  =  5-5-6.  U.  =  2 '644-2 '649.  Color  white, 
milky,  or  greenish  white.  Translucent.  Fusibility,  2-25.  Three  analyses  on  material 
from  dififerent  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCl  into  two 
portions,  one  soluble  and  the  other  insoluble.  Analyses  by  Penfield :  1,  of  the  original 
material;  2,  the  soluble  portion  (82-10  p.  c,  calculatedf  to  100);  3,  insoluble  portion  (67*66 
p.  c,  calculated  to  100) : 


1.  fi  spodumene 

2.  Soluble  part 
8.  Insoluble  part 


a) 


SiO, 
61-51 
48-13 
68-18 


AI3O, 
26-56 
40-50 
20-07 


Li,0 

8-50 

10-90 


Na,0 
814 

.... 
11-75 


K,0 
0-15 
0-47 


ign. 
0-29 


10015. 

100. 

100. 


The  whole  has  the  composition  ^i,Na)2AlaSi«0n,  or 
insoluble  part  is  albite  (Na^AlsSuOia);  the  soluble 
portion  is  a  new  mineral  called  eucryptite  (e  J,  toellf 
xpvTcro^f  c4mce€Ued)y  and  has  the  composition  Li^AU 
SigOt.  Examined  under  the  microscope  in  thin  sec- 
tions (1)  parallel  to  fibres,  the  irregular  interlacing 
fibres  01  eucm)tite  are  seen  imbedded  in  albite;  (2) 
transverse  to  fibres,  the  eucryptite  forms  bands  with 
hexagonal  outline  (see  figure),  surrounded  by  albite, 
like  quartz  in  a  ''  graphic  granite.''  See  also  Eucryp- 
tite, p.  44. 

The  second  stage  in  the  alteration  is  cymatolite  ;  it 
results  from  fl  spodumene,  by  the  exchange  of  K  for 
the  remaining^Li,  that  is,  the  change  of  eucryptite  to 
muscovite.  The  cymatolite  has  a  fibrous  or  wavy 
structure.  G.  =2- 092-2*699;  color  white  or  slightly 
pinkish.  Two  analyses  by  Penfield,  of  independent 
specimens,  gave  essentially  identical  results;  one  of 
tneseis: 


LisAlaSiaOa  +  Na,  AlaSi«Oi «.    The 


0  §\/^^ 


(i) 


SiO, 

AUG. 

MnO 

Na,0 

K,0 

Li,0 

H,0 

60-56 
8 

26-88 

0-07 

812 

3-84 

0-17 

166 

=    100-28. 
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This  correepondB  lo :  (Na,K,H),Al,Si.O,„  or  (K,H),A1^,0.  +  N«,AI,Si,0,..  Tte 
microscopic  eiaminutiou  shows  that  cjmatolite  U  nol,  as  previoualj  assumed,  a  siiiipU 
luinerul,  but,  torresponding  to  the  formula,  a  very  uniform  iii«- 
chanicai  mixture  of  museotile  and  albitt.  In  $ome  sections  Ibe 
tranaitions  from  ySspodumene  to  cymatolite,  i.e.,  from  encirp- 
tite  to  muBcoTitfl,  are  clearlj  Been.  In  other  cases  tlie  muscoTiU 
aud  albilfi  have  each  segregated  together,  so  that  ther  are  dis- 
tinct. For  example,  in  the  figure,  s=  unaltet^d  spodnmeoe, 
p  =/f  spoduniene,  c  =  cymatolEte.  p  =  mica,  a  =  albite. 

As  furtber  steps  in  the  alteration  there  result :  albite,  oft^c 
fibrous,  like  (S  spodumene,  also  muscovite,  and  granular  niicro- 
cline.  Still  again  pseudomorpha  occur  of  killinitr.  This  often 
retains  the  stnicture  of  the  spodumene.  The  color  is  light  Moish 
green,  to  oil  green  and  dark  grass  green.  Analyses:  1,  Penfield. 
of  variety  showing  prismatic  structure ;  2,  Dewey,  of  compttct 
Tariety, 

SIO,       AliO)    Fe,0,    FeO     HnO     CaO      E,0      Na,0     Li,0     H,0 
1.    48-B8       84-13      OU     0  88     064      ....      «-64       0-88      ....      B-04  =  100-19. 
a.    6347       83-86      0-79      0-43      0-73      0-17      768       0-44      0-04     4-07  =  lOO'lC. 

The  examination  of  thin  sections  under  the  microteope  showed  a  slight  want  of  homo- 
seneity,  and  also  revealed  a  very  fine  scaly  micaceous  structure ;  the  killinile  is  donbtleas 
10  be  regarded  as  an  impure  compact  muscorite,  like  most  other  members  of  the  pinite 
group. 

The  following  scheme  explains  the  above  changes  of  the  spodumene,  Bupposing  hi  ex- 
change of  the  alkali  metal : 

SrLi,Al,Si,0„]  =  [Li,Al,Si,0,  +  Na,Al,8i,0,.]  /S  spoduincna 
Spodumene  Eacryptite  Albite 

=:  [(K,Ei,A1,Si,0,  +  Na,Al,Si,0„]  cymatoUtei. 
Muscovite  Albite 

-/KTIlAl'lin     4.      JNa,Al,Si.O,.ftlhile, 

Muscovite 
(or  killiiiite.) 

For  further  explanations  reference  most  bo  made  to  the  original  papers. 

BtANSiTE,— Mm,  p.  68  ;  App.  II.,  p.  63. 

STinsoLiTS,  Min.,  p.  388 !  App.  II.,  p.  B3.— Oryit-  v.  Kokteharof.  Min,  Rnnl.,  tIL. 
MB.  1875;  viii.,  110.  1881. 
New  twins  and  drillings,  Fannin  Co.,  Ga.,  E.  8.  Dana,  Am.  J.  Sc,  m.,  xL,  384. 

A  related  mineral  is  called  XANTHoLrtB  bv  HedHh  (Min.  Mag,,  iii.,  SO.  1879).  In 
rough  nodular  crystals  (monoclinic  7),  imbedded  in  biotite.  Cleavage  in  one  directitm  dis- 
tinct, H.  =  6-7.    Lustre  vitreons  to  pearly.    Color  yellowish  brown.    IVacture  coochoidaL 

Analysis  : 


The  material  analyeed  was  not  free  from  biotite.     The  larger  crystals  often  conlain 
small  imbedded  crystals,  with  one  perfect  cleavage,  and  of  a  dark  green  color,  which,  it  is 
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staurolitd  is  a  species  which  is  conspicuous  for  its  inclosing  impurities,  no  good  reason  can 
bo  given  lor  separating  this  mineral  from  it.    It  does  not  aeserve  a  name.] 

Steatargillite.  E,  K  Sehmid,  fier.  Med.-Nat.  Ges.  Jena,  July  9,  1880.  A  doubtful 
substance,  filling,  with  quartz  and  ferrite,  the  small  amygdaloidal  cayities  in  the  porphj- 
ritic  rocks  of  the  Hdllekopf,  at  Kammerberg,  and  of  the  Tragberg,  at  Langewiesen,  near 
Ilmenau.  Massive,  earthy.  H.  =  1-25.  G.  =  3*29-2-46.  Color  white  to  liffht  ffreen. 
Feel  greasy.  B.  B.  fuses  to  a  greenish  nay  black  specked  enamel ;  yields  much  water  in 
the  tube,  becoming  black,  and  giving  a  bituminous  odor.  Analyses  :  1,  green,  HOlle^opf 
(insol.  6  p.  c);  2,  green,  Tragberg;  8,  white,  HoUekopf  (insoL  about  2  p.  c.) : 

SiOi  PeaO,  A1,0,  FeO  MgO  CaO  HaO 

1.  G.  =  2-287    87-20  25*56  8  09  878  1556  0-98  8-70*  =  99-38. 

2.  G.  =  2-465    82-77  17-78  11 12  1251  14-19  091  9-77+  =  99-00. 
8.  G.  =  2-307    88-67  2472  1069  095  12*95  1-36  9-65t  =  98-99. 

*  In  vacao,  at  ordinary  temperature  1*91 ;  at  100^  8-90.         t  Do.  4*6fi,  2-68.        %  Do.  070, 7*87. 

[The  author  justly  remarks  that  the  material  analyzed  was  not  homogeneous.  This  is 
not  a  mineral  species.    Compare  delessite,  huUite  (this  App.,  p.  60),  etc.] 

Steeleite. — See  Mordenite,  p.  88. 

STEPHANrrB.  Min.,  p.  106 ;  App.  11.,  p.  58.— Oryst.,  Freiberg,  Saxony,  Oroth,  Min,- 
SammL  Strassburg,  p.  69,  1878.     Przibram,  Vrba^  Z.  Kryst.,  v.,  418,  1881. 
AnaL,  Przibram,  Kolart  Z.  Kryst.,  v.,  435,  1881. 

Stercobitb,  Min.,  p.  551. — ^Anal.,  GuaSape  Islands,  Raimondi,  Min.  P^rou,  p.  28,  1878. 
SnsBUNGrrE.— App.  n.,  p.  58  (15). 

STEBNBERorrB,  Min.,  p.  54 — ^Recent  analyses  of  minerals  identical  with  or  closely  related 
to  stembergite:  1,  Joactdmsthal,  Rammelsberg,  Min.  Chem.  2d  ed.,  p.  66, 1875;  2,  Andre- 
asberg,  Streng,  J.  Min.,  1878,  794;  8,  Joachimsthal,  Janovsky,  Z.  Kryst.,  iii.,  187, 1878; 

4,  Freiberg  (argyropjrrite  of  Weisbach,   see  below),  Winkler,  Jahrb.  Berg.-HUtt,  1878; 

5,  6,  Joachimsthal  (meseite  of  Vrba,  see  below),  Preis,  Z.  Ejyst.,  ilL,  187,  1878. 

1. 
2. 
8. 

4.  Argyropyrite,  G.  =  4-206 
6.  FrieMUe 
6.  Frieseiis 

To  the  above  analyses,  which  show  a  continual  increase  in  sulphur  and  iron,  and  a  corre- 
sponding decrease  in  silver,  Vrba  (Z.  Kryst.,  iii.,  186)  adds  the  argentopyrite  of  v.  Walters- 
hausen,  which  gave  him  S  84-2,  Ag26-5,  Fe  39-3  ;  Schrauf  (Ber.  Ak.  Wien,  Ixiv.,  192, 
1871)  has  shown  that  this  is  not  a  pseudomorph  (Min.,  p.  39),  but  an  independent  species 
(G.  =  6*53)  isomorphous  with  stembergito.  According  to  Streng  (J.  Min.,  1878,  785),  who 
describes  crystals  of  "Silberkies"  from  Andreasberg  (anal.  2  above),  the  composition  of  the 
above  series  of  minerals  may  be  expressed  bv  the  general  formula  AgfS  +  ^^FcnSn  ^  i,  of 
which  the  first  member  is  acanthite,  and  tne  second  pyrrhotite;  on  the  ground  of  this 
relation  he  is  led  to  suggest  that  the  latter  mineral  may  be  only  pseudo-hexagonal  (ortho- 
rhombic),  and  then  it  would  be  isomorphous  with  acanthite.  Vrba  regards  this  sugges- 
tion as  not  improbable. 

Weisbach*s  argyropyrite  (anal.  4,  above)  occurs  at  the  HimmelfHrst  mine,  at  Freiberg,  in 
small  crystals,  orthornombic  but  nseudo-hexagonal,  through  twinning.  Cleavage  basal, 
perfect.  H.  =  2.  G,  =  4*206.  Color  on  fresh  fracture  yellow  bronze.  Not  brittle. 
Weisbach  also  found  smaller  crystals  of  similar  form  and  color  at  Marienberg.  H.  =  4. 
G.  =  4-06-4  12.    Brittle. 


s 

Ag 

Fe 

29-10 

85-27 

35-97    =    100-84. 

80-71 

33-89 

35-89,  Cu  0-19  =  99-74 

33-14 

30-08 

34-67,  SiOa  1-32  =  99-16. 

82-81 

29-75 

36-28  =  98-84. 

83  0 

20  1 

87-4    =99-6. 

83-9 

27-6 

87-8    =98  8. 
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Yrba's  frleseite  (anal.  5,  6,  above)  is  from  Joachimsthal,  Bohemia.  In  smalU  thick,  tabtt 
lar,  and  rectangular  crystals;  orthorhombic,  and  very  near  stembergite  in  angle,  also  suni- 
larly  twinned  parallel  I{1  /^  I  =  118°  20' j.  Cleavage  basal,  peiiect.  In  thin  laminap. 
flexible.  Color  pinchbeck  brown  to  blackish  brown.  In  very  thin  plates  dark  greenish 
gray,  translucent.  H.  about  2.  G.  =  4*217.  Associated  with  dolomite,  smaltite,  pyniio- 
Ute,  proustite,  rittingerite.    Z.  Kryst,  u.,  153,  1878;  iii,  186,  1878;  v.,  426, 1881. 

Stelefeldtitb. — ^Min.,  p.  188;  App.  II.,  p.  58. 

BUblanite.    E.  Goldsmith,  Proo.  Acad.  Nat.  8c.  Philad.,  1878,  154. 

An  alteration  product  of  stibnite,  from  Victoria,  Australia.  MassiTe,  porous.  Color 
reddish  yellow,  of  powder  pale  yellow.  Lustre  dolL  H.  =5.  O.  =  8*67.  Analysis  by 
W.  H.  I>ougherty  (1. c ) :  SbaOs  81-21,  H^O  446,  gangne  18-56.  After  deduction  of  the 
impurities :  SbaOft  94*79,  H^O  6*21  =  100,  which  oorres^nds  to  the  formula  SbsOt  +  HtO. 
[So  obviously  impure  a  material  cannot  rank  as  a  species.  It  is  near  stibibonite,  but,  ac- 
cording to  Goldsmith,  contains  only  SbaOft.]  • 

SriBiooNrnE,  Min.,  p.  188. — Anal*  (by  Santos)  of  a  related  mineral  from  SeTier  Co.,  Ar- 
kansas, Mallet,  Chem.  News,  xxxvi.,  167,  1877.  Borneo,  Frengd,  Min.  Mitth.,  1877,  2ttL 
Chayramonte,  Cajamarca,  Peru,  Rnimondi,  Min.  P^rou,  p.  196,  1878. 

In  extensive  deposits  in  Sonora,  Mexico,  E,  T,  Cox,  Am.  J.  Sc.,  III.,  xz.,  421, 1880. 

Stibiofebrtfe. — App.  II.,  p.  58. 

Stibiotriaiioentite,  Stibiohexakoentite. — ^App.  I.,  p.  15. 

Stibnite,  Min.,  p.  20  ;  App.  II.,  p.  53. — Oryst.,  Amsberg,  Westphalia,  Seltgnumn,  J. 
Min.,  1880,  i.,  135. 

Anal.,  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Assoc.,  1877,  188.  Several  analvBes,  C.  B. 
Wait,  with  description  of  occurrence  in  Arkansas,  Trans.  Amer.  Inst  Min.  £ng.,  viii, 
48  et  seq.,  1880. 

SniiBiTE,  Min.,  {).  442;  App.  II.,  p.  58. — ^Monoclinic,  accordinjc;  to  v.  Lasaulz  (Z.  Kryat.* 
IL,  576,  1878),  and  isomoiphous  witn  harmotome  and  stilbite.  On  its  chemical  relations  to 
these  species,  Freseniue,  ib.,  iii.,  42,  1878. 

AnaL  (sphaerostilbite),  Annapolis  Co.,  Nova  Scotia,  How,  Phil.  Mag.,  V.,  i.,  184,  1876. 
FaroS,  ffeddle,  Min.  M^.,  i.,  91,  1877.  San  Piero,  Elba,  Qrattarola  and  Sanwni,  Att 
Ace.  Tosc.,  iv.,  178,  1879  ;  8a/Moni,  ib.,  p.  812.  Miage  Glacier,  Mt.  Blanc,  Coma,  Aoc. 
Line.  Trans.,  III.,  v.,  86, 1881. 

See  also  Foreaite,  p.  47. 

Stilfnomelanb,  Min.,  p.  460. — ^Microscop.  exam.,  Fischer,  Z.  Eryst..  iv.,  368, 1880. 

Stiblinoitb. — ^App.  II.,  p.  53  (49). 

Strengite.    A.  Mes,  J.  Min.,  1877,  S  ;  G.  A.  EUnig,  Pioc.  Acad.  Nat  Sc.  Philad., 
1877,  277. 
Orthorhombic.    Observed  planes,  i-4,  *-5,  1.     Axes,  c  (vert) :  J :  4  =  1*1224  :  1*1855  :L 

1-2  A  1-3  =  118"  51',  t^  A  1  =  129'  11',  1  A  1  =  101**  88'  and  115'  36'  (terminal)  =  HI' 
80'  (basal).  Cleavage  i-l,  imperfect.  Crystals  rare;  in  habit  and  angle  near  soorodite. 
Generally  in  spherical  and  botryoidol  forms,  aggregates  with  radiated  fibrous  structure,  and 
drusy  surface.  H.  =  3-4.  G.  =2-87.  Lustre  vitreous,  brilliant  Color  peach-blossom 
led,  carmine  red,  and  various  other  shades;  sometimes  nearly  colorless.  Streak  ^dlowid 
white.  Translucent  to  transparent.  Analyses :  1,  Nies,  aJter  deducting  0*15  insol ;  % 
KOnig. 


P,0. 

Fe,Os 

H,0 

1.  Eleonore  Mine 

87-42 

4818 

19-40    =    100. 

SX.  Rockbridge  Co. 

30  80 

42  80 

19-87    =    101-47 

I       I 
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Formula  [Pe^JPaOe  +  4aq,  which  requires :  PaOe  87*97,  Fe 
The  mineral  is  isomorphous  with  scorooito,  and  closely  relate 
dlte.  In  form  also  near  reddingite.  B.  B.  fuses  readily  to  a 
the  flame  bluish  green.  Iron  reaction  with  borax.  Dissolyes  < 
insoluble. 

Occurs  with  cacoxenite,  at  the  Eleonore  iron  mine,  near  6i 
tals  witJi  eleonorite,  at  the  Bothlftufchen  mine,  near  Waldgir: 
distinct  crystals,  pink  to  red,  in  cavities  in  dufrenite,  from  R< 
tals  are  dinerent  in  habit  from  tnose  described  by  Nies,  and 
measurements.    Named  after  Prof.  A.  Streng,  of  Giessen. 

Stbigoyite. — ^App.  II.,  p.  68. 

STBOMETERrrE. — Miu.,  p.  54;  App.  II.,  p.  54. 

STBONTiANrrE,  Min.,  p.  609;  App.  II.,  p.  54.— Oryvt.  deseri]    i 
aragonite,  Hamm,  Westphalia,  Zjospeyres,  Verb.  Nat.  Ver.  Be 
flin  Co.,  Penn,,  M.  C,  Jjewia,  Proc.  Ac.  Nat  ScPhiL,  1876,  1 

STauYiTE,  Min.,  p.  551;  App.  II.,  p.  54. — Oryst.,  Sadebeek, 
torn  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  7,  1878;  anal,  by  Mae  I\   \ 

StfltBlte.    Schrauf,  Z  Kryst.,  ii.,  245,  1878. 

Monoclinic,  with  pseudo-hexagonal  s^pinmetry  (clino-hexagoi  i 
fled,  89  occurring  planes;  vertically  striated  in  prismatic  zone.     I 
site  and  chalcocite,  and  in  form  near  jordanite.    Lustre  mete 
reddish  tin^.    Streak  blackish  lead  gray.    Fracture  uneven  tc  i 

Composition  uncertain,  perhaps  Ag4Te,  requiring  Te  22%  j 

i] 

I  on  a  smgie  specimen  m  t&e  couection  or  t 
probably  Nagvag,  Transylvania.    Associated  with  gold  and    i 
after  StQtz,  wno,  in  1803,  described  a  tellurium  mineral  from 
ably  identical  with  this,  and  called  it  tellursilberblende. 

STYpncmc— See  Fibrof&rrUe,  p.  47. 

Subdelessite. — See  Ddesaite,  p.  86. 

Sulfurlcin. — See  Ifelanophlogiie,  p.  74. 

Sulfatallophane. — See  AUopTume,  p.  8. 

SuLPHATTTE.— Min.,  p.  614;  App.  II.,  p.  54. 

StTLPHTJR,  Min.,  p.  20 ;  App.  II.,  p.  54. — OrysU,  v.  Kokseh  i 
1874.  vom  Rath,  Pogg.  Ann.,  civ.,  41,  1875.     Sicily,  «.  Zephan 
1876,  5fa);  Qroth,  Min.-Samml.  Strassbuig,  p.  8,  262,  1878;  Fi\ 
186,  1880. 

SusANNFTB,  Min ,  p.  626;  App.  II.,  p.  54.— See  LeadMUUe,  p.  I 

Stlvantte,  Min.,  p.  81 ;  App.  II.,  p.  54. — Oryst.  discussion  o:! 
Sehrauf,  Z  Krvst.,  ii..  211,  1878. 

Anal.,  Grand  View  mine,  Colorado,  F.  W.  Clarice,  Am.  J. 
Smuggler  mine.  Col.,  Jennings,  Trans.  Am.  Inst.  Min.  Eng.,  vi. 

Sylvitb,  Min.,  p.  Ill ;  App.  II.,  p.  54.— Vesuvius,  Seacchi 
1878  (Contrib.  Min.,  II.,  28).  A  salt  from  Vesuvius,  yielded  Tl 
SI  01,  KaSO*  1-86=  100,  Ch.  News,  xxxvi.,  57,  1877. 


^roentage  determined   approximatelv  with   the  blowpipe 
asily  fusible  to  a  dark  bead,  from  wnich  a  silver  globule  is  < 
soda. 
Identified  on  a  single  specimen  in  the  collection  of  the  V 
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SYNOEinTE. — App.  n.,  p.  54. 

8zaTx>ite.  A.  Koeh,  Min.  Petr.  Mitth.,  i,  79,  850,  1878;  von  LasatOoi,  Z.  KrrBt,  iiL« 
288,  1879;  Gonnard,  Bull.  Soc.  Min.,  u,  150,  184,  1879. 

Triclinic;  in  minute  (1  mm.  long,  *6  broad)  thin  tabular  (i4)  prismatic  crystals,  termi- 
nated at  one  extremity  and  yertically  striated  ;  also  acicular.  /a  i'  =  87**  15',  i-i  a/  = 
133°  84'.  H.  =  6-7.  G.  =8*505.  Lustre  vitreous;  on  some  planes  tending  to  metallio 
and  pearly.  Color  hair  brown;  in  thinnest  translucent  crystals  brownish  red,  hyacin& 
led.    Streak  tending  to  copper  red.    Translucent  to  opaque.    Analysis  : 

SiO,        Fe,0,(Al,0,  tr.)  CaCXMgOtr.)    Na,0  ign. 

52-85  44-70  812  tr.  040    =    10057. 

The  calculated  formula  is  Ca9[Fea1iiSis60iofi,  or  BSiOa ;  but  v.  TAsaulx  remarks  that  the 
iron  is  probably  mostly  present  as  FeO.  B.  B.  fuses  with  difficulty ;  with  borax  an  iron 
bead.  Partially  decomposed  by  HCL  Belated  in  composition  to  babingtonite,  and  in  form 
to  the  pyroxene  group;  most  closely  to  rhodonite. 

Occurs  with  pseudobitx>kite  (q.  v.)  and  tridymite,  in  cavities  in  the  andesiteof  the  Atbd- 
yer  Berg,  Transylvania.  Also  on  Mte.  Calvario  (Etna),  near  Biancaville,  Sicily;  also 
Riveau-Qrand,  Monte  Doro.    Named  after  Prof.  J.  Szab6,  of  Budapest 


Szmikite.      T.  von  Schrdckinger,  Verb.  Geol.  Beichs.,  1877,  115. 

Amorphous,  stalactitic,  with  botryoidal  surface.  H.  =  1*5.  G.  =  8*15.  Color  whitish, 
on  the  fracture  reddish  white  to  rose  red.  Fracture  earthy,  splintery.  Analyses:  1, 
fiohrauf;  2,  Dietrich,  gave: 


SO, 

MnO 

H,0 

1. 

47-48 

41-78 

10-92    =    100-18 

2. 

4711 

41-61 

11-19    =      99-91 

These  correspond  to  the  formula :  MnS04  +  HaO,  requiring:  SO.  47-48,  MnO  42*01,  H,0 
1065  =  100.  Exposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  increases 
slightly  in  weight.  From  FelsCbanya,  Transylvania.  Named  after  Mr.  Szmik,  Coun- 
seUor  of  Mines. 

Tachyltte,  Min.,  p.  245. — Occurrence  of  a  similar  mineral  in  the  basalt  of  Royat,  Pny- 
de-Ddme,  Oonna/rdy  BuU.  Soc.  Min.,  iiL,  211,  1880. 

Talo. — Min.,  p.  451;  App.  II.,  p.  54. 

Taloostte.— App.  I.,  p.  15. 

Tahhtte. — ^App.  II.,  p.  55. 

Tantalite,  Min.,  p.  514;  App.  II.,  p.  55.— From  North  Carolina,  Klhiig,  Froc.  Ac.  Nat 
Sc.  Phil..  1876,  89.  Coosa  Co.,  Ala.,  J.  L.  Smith,  Am.  J.  Sc.,  III.,  xiv.,  328,  1877.  Yan- 
cey Co.,  N.  C,  analysis,  Comatock  (Am.  J.  Sc.,  III.,  xix.,  181, 1880):  (f)  Ta,0. 69-92,  CbjO* 
23-63,  FeO  12 86,  MnO  8-06,  MgO  0-84  =  99-81.     Massive.    G.  =  688. 

See  also  Columhite,  p.  29. 

A  manganesian  variety  is  called  hanoaktantalite  by  A,  E,  Nordenskidld  (QetA.  F&. 
FOrh.,  iii.,  284,  1877).  In  orthorhombic(?)  crystals.  Cleavage  in  one  direction  distinct 
in  two  others  less  so;  the  last  make  with  each  other  and  with  the  first-named  nearly  ri^t 
angles  H.  =  5*5-6.  G.  =  6-8.  Lustre  vitreous.  Color  reddish  to  blackish  brown;  oy 
transmitted  light  a  fine  red. 
Composition  given  by  the  (approximate)  analysis :  TasO»(Cb,05)  85-5,  MdO  9*5,  FeO  3^ 
^  -"  -  99-8.  Formula,  (Mn,Ca,Fe)Ta,0.,  which  requires :  Ta^O.  8643,  MnO  901,  FeO 
'  14  =  100.  B.  B.  unaltered;  gives  a  clear  bead  with  salt  of  phosphorus;  with 
jranese  reaction.  Occurs  with  tourmaline,  petalite,  lepidolite,  microlite,  at  UtS, 
The  specific  gravity  leaves  little  doubt  that  the  mineral  contains  oonsidenble 


k. 


Tapalfitb. — App.  II.,  p.  6S. 

Tasiolitb.— Uitu,  p.  618;  App.  n.,  p.  6S. 

TarmMcaite.  Itaimondi,  Minfram  dn  PSron,  p.  874,  1878.  Oconrs  in  minute  tmgmeiite 
of  a  bruliaut  jellon  color,  in  tho  midst  of  soda  nitre  (caliche).  Esaentially  a  potoBtdam 
cbromate,  but  mixed  with  a  little  sodium  chloride,  sodium  nitrate,  and  sodium  and  potas- 
mom  Bulpbates,  From  the  province  of  Tarapaca,  Peru  ;  also  (Domeyko,  Min.  Chui,  3d 
ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  [Needs  further 
exomioatioD.] 

Tazoite.    Vomej/ko,  C.R,  Itxit.,  977,  1877;  Min.  Chili,  8ded.,  p.  308,  1879. 

Amorphoua,  moreor  less  fibrous  in  structure.  Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric acid.  Kegarded  as  an  arsenio-antimonate  of  bismuth,  analcgoua  to  bindheimite, 
and  believed  to  nave  been  derived  from  the  alteration  of  some  sulpharsentte  or  anti- 
mooate  of  bismuth.  Verj  impure,  from  the  admixture  of  varying  quantities  of  bismuth 
ochre.  An  analysis  gave ;  Bi,0,  (sol.  in  BNO,)  42-00,  Bi,0,  (united  with  Sb  and  Aa) 
89-50,  Sb,0,  5'3B,  Aa,0,  12-20,  Pe,0,  700,  H,0  490,  insol.  I'OO  =  101-89.  A  second 
analysis  Kave :  Bi,0.6lB5,  Sb,0,  1117.  A8,0. 1654,  Fe,0,  8-70.  H,0  454,  insoL  (sili- 
cates) 12-50  i^  B8'80.  Obtained  with  other  biemnth  minerals  from  the  mines  ol  Tazoa  and 
of  Choroloque,  [a  Bolivia.     [A  heterogeneous  substanoe.] 


Tellusite,  Min.,  p.  188, — In  cracks  in  native  tellurium,  at  the  Keystone,  Smuggler 
nines,  and  as  an  incrustation  at  the  John  Jay  mine,  Colorado.  In  minnte  prismatic  crys- 
tals. Cleavable  in  one  direction.  Yellow  to  white.  Composition,  TeOg.  Genth,  Am.  PluL 
Boo.  Philad.,  xvii.,  118,  1877. 

Tellubiuh,  Min.,  p.  19  ;  App.  II.,  p.  SS. — From  various  mines  in  Bowlder  County, 
Colorado,  Oenth,  Am.  Phil.  Soc.  Philad.,  ivii.,  118,  1877. 

Oenth  describes  a.  peculiar  variety  from  the  Mountain  Lion  mine,  which  Berdell  has 
called  LiONrTE.  It  occurs  in  thin  plates.  H.  =  8.  O.  =  4-005.  Color  dark  gray.  Appar- 
ently homogeneous  in  appearance,  but  in  fact  containing  36  p.  c.  SiO,  andti p.c.  Jkl,Oi 
(Pe,0;). 

Ts\NANTrrB,  Min..  p.  104. — *""' ,  Wilhelmine  mine,  Seilauf,  in  the  Spessart,  FtUrten, 
J.  Min.,  18B1,  L,  S63. 

Sandbcrgcrite,  from  several  localities  in  Peru,  Raimondi,  Min.  P^nm,  p.  llSet  sen., 
1878. 

A  variety  of  tennantite  is  called  TREDBicrrB  by  fl".  .S'to'"en{Qeol.PBr.  F3rh.,  v.,  82,  1880). 
Massive,  compact.  H.  =8'5.  O.  =4'65.  Lustre  brulian^  met&Ilic.  Color  and  streak 
iron  black  ;  sometimes  superflciaUy  tarnished  green,  red,  brown.  Opaque.  Fracture 
nnevcn.    Brittle.    Analysis ; 

S  As  Sb  Sn  Ca  Pb         Ag         Fe 

2718       17-11        tr.         1-41       43-23       8-34       2-87       603  =  100-16. 

Formnlaapproiimatel^iKS,  A&iSi,  or  that  of  tennantite,  with,  however,  ihe  imusaal  con- 
stitnents,  lead,  tin.  and  silver.  It  also  differs  from  tenuantit«  in  color  and  texture.  B.  B. 
decrepitates  and  fuses  easily  to  a  black  shining  mass,  which  gives  a  copper  bead  with  soda. 
In  the  closed  tabe  gives  a  subUmate  of  arsenic  trisulphids.  Attacked  slightly  by  HOI; 
decomposed  by  strong  HNOi,  with  the  separation  of  lead  sulphide  and  arsenic  trioxide. 
OccuTB  in  small  masses  imbedded  in  geocronite.  Associated  with  galenite  at  Fain, 
Sweden. 


ISO 

A  prodnot  at  the  ftltenUoD  of  tenMite  ia  called  ateuka  (atelite)  hj  Seaoehi  (Att.  Aocad. 
Napoli,  Ti..  Doc.  18,  1 873).  Obecrred  cls  more  or  less  complete  peeudomorphs  After  tttw 
rite,  and  formed  bj  the  action  on  the  l&tt«r  of  hydrochloric  acid;  as  a  result  the  black 
color  is  changed  to  green.  Ad  an&lfBis  gave ;  CaO  45  59,  CoClt  86-18,  UtO  and  low  18-23 
=  100.  This  coirespondB  to  i;CuO  +  CnCl,  ~  3H,0,  or  CnCl,  +  2(H,CuO,)  +  H,0,  which 
requires:  CuO  4o-T6,  CuCl,  38  68,  H,0  15-56  =  100.  Found  at  Mt.  Vcaariiis,  >■  «  tMuU 
of  the  eruption  of  April,  1B72.     pfot  far  from  ataoamite.] 

Tbpbboite,  Min.,  p.  259;  App.  n.,  p.  OS.— AcaL,  Langban,  Sweden,  Pimni,  C.  R., 
IxxxiT.,  1511,  1877.  An  analysis  of  picrotephroite,  from  Llngban.  Wermlaod,  Sveden, 
gave  S.  B.  FiUikva:  SiO,  33-70,  MnO  QllU,  CaO  O-gS,  MgO  12-17,  ko.  OU  =  fl6'45; 
GeoI.  F3r.  POrh.,  iii.,  861.  1877. 

TEQUGiqaiTS.  Corruption  of  Teqnixqniti,  a  mmeral  substance  formed  of  miitvres  of 
diSerent  salts,  espeoially  sodium  carbonate,  and  Bodiuin  chloride  ;  from  Teicoco,  Zom- 
pango,  in  the  Volte  de  Mexico,  and  elsewbere  in  Mexico.    Natuiakn,  iiL,  SS9-S4S,  ISTB. 

Tbtkadyhtts.— Min.,  p.  80;  App.  II.,  p.  SS. 

TtmiBBDBiTE.  Min.,  p.  108;  App  II.,  p.  BS.— OrysL,  twins,  JTqpp,  1.  Min.,  1877,  62. 
HMhsuaen,  Seligmtmn,  Z.  Kipt.,  l,  385,  1877  ;  Oroth,  Min.-Ptmml  Stnsaburg,  p.  6A, 
1678.     Horhauaan,  uoro  JtaiA,  Z.  Krjst.,  t„  S58,  1880. 

Analjiei,  Mewburyport,  Mass.,  Jliu  E.  H.  SwaUow,  Proc  Boat.  Vat.  Hist  Soc.  xriL, 
465.  1875.  Clara  mine,  Schappbachthal,  Mutaehitr,  Ann.  Ch.  Phann.,  clxxsT.,  806. 
GUbdsiOn,  Werniland(apntonite;h  NUton,  Z.  Xrj^t,  1,417,1877.  Kahl,  near  Bibet,  fieese, 
withCoO-50,  Asiae,  JfWeAiar.  Jahrb.  Min.,  1877,275.  Briilcgg,  Tyrol,  LnickjvDABaJct, 
Min.  Mitth.,  1877,  873,  374  HualJanca,  Peru,  occurrence  described,  H.  StvtU,  Am.  J. 
Sc.  III..  IV..  817.  1877  ;  anaL  bv  Comttoek,  Ibid.,  ivii,.  401.  1889.  Hungary,  HUkgK 
Hin.Milth.,  ii.,  850,  1879.  Mine  d'Araqueda,  Cajabomba,  Peru,  ifaimondi, Min  P£rou,p. 
114. 1878.     Ariiona  (IB-BS  Pb),  Clarke  and  Oteeni,  Am.  Cliem.  Jouni ,  ii.,  173,  1880. 

Kwent  formation  at  Boarbonne-les- Bains.  Vaubrie,  C.  H  ,  Jxn ,  468,  1875. 

A  variety  is  called  kalinopskitb  bv  Rainumdi  (Doraejko.  5th  Append.  Min.  Chili.  1878  ; 
also  llaimondi,  Min.  P6rou,  p.  138,  1878\.  Occurs  msHaive.  Color  gray  with  a  metallic 
lustre.  An  analms  mre :  Sa4  27.  Bb  24-74.  As  0-56,  Fb  18-08.  Cu  14-37.  Ag  11  82.  Pe 
S-ia,  Zn  l-BS  =^  100.  Remarkable  for  i\a  high  percentage  of  lead.  From  the  mmes  of 
Carpa  and  Llacohaiabore anaL),  district  of  Kecuay,  Peru. 

Another  mineral,  near  tetrahedrite,  is  called  fkioiditb  by  .1 .  IfAclixarii.  EarcW  crys- 
tallized ;  generJly  granular,  compact,  massive,  with  a  sulDConchoidal  structure.  H.  =  4- 
Q.  =  4  8.  Lustre  metallic.  Color  graj-ish  steel.  Powder  grayish  black.  B.  B.  fuses 
ooailu  irinii^inrr  nnnidmi  sntimoniol  (umes.     Anolysls  by  A.  Pnnaro  : 

Cu  Pe  Ni  Ag  Zn         SiO, 

19a3       13-67       7-56       0-04  tr.         280    =    8e-»7. 

md  very  closely  with  ordinary  tetrahedrite,  nor  with  the  mineral 
.  from  this  mrae  locality,  and  (or  which  he  obtained  :  S  37-01,  Sb 
6  ^  09-80  (referred  to  tetrahedrite  by  D'Achiardi.  Min.  Tcec  .  ii.. 
owever,  of  the  incompleteness  of  Funaro's  analysis  (S  p.  c.  look,  3 
ation  of  a  formula  has  but  little  value.]  From  the  mmes  in  tbe 
nAlps. 

MtiSM,  C.  R.,  JxxxTii.,  814.  1878;  X«n&Wm,  CEtr.  At  Stoekh  . 

,  =  85.  G.  =  1-877.  Lustre greasv,  dnlL  Color  white.  Tmnala- 
ihoidal.  Analyses  by  LindstrOm,  on  material  collected,  I,  byPol- 
trr  NocdenskiOld,  1850;  and  3.  by  Engberg,  1878  : 

10,  CaO  HiO  A1,0,  MgO  Na,0  K,0  CI 

1-13  37-43  4216     017     tr.  018  007  018  =  M-78. 

l-6»  87-17  41-80      0-17     ....  0-07  0-07  014=  W-52. 

1-84  a7'24  42-e:J      018    ....  0-07  0-10  0-10  =  100-87. 
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The  fonnnla  calculated  by  LindstrOm  is  OaSiOs  +  CaG( 
quires:  SiO,  DOS,  00,7  28,  80,13-25,  CaO  27*8i,  H^O  ^ 
colors  the  flame  red,  but  infusible.  In  salt  of  phosphoru 
closed  tube  decrepitates  and  gives  off  much  water. 

Occurs  filling  cavities  and  crevices  at  the  Bjelke  mine,  near 
at  first  soft,  but  hardens  on  exposure  to  the  air.    A  fine  fibr 
with  it,  and  is  I'egarded  as  a  decomposition  product;  H. : 
11-85,  CO-i  6-86,  SO,  13  81,  CaO  25  74;  AlaO.(Fe,0,)  2-58. 
surprised,  in  allusion  to  the  remarkable  composition. 

Tr^rnebohm  (quoted  by  Lindstrum)  states  that  the  matex 
undar  the  microscope,  having  a  fibrous  structure.  Bertram 
8)  states  that  he  identified  calcite,  gypsum,  and  a  third  mil 
toaumasite,  and  hence  regards  it  as  a  mixture ;  he  states  tl 
confirm  this  conclusion.  Nordenski6ld,  however  (C^L  Fc 
that  Bertrand's  observationfi  were  not  made  on  the  pure  min 
posed  would  not  have  the  above  composition.  Finally,  O 
examination  the  essentially  homogeneous  (J.  Min.,  1881,  ii 
rated  some  gypsum  and  a  carbonate  soluble  in  acetic  acid,  b 
as  settled.  A  further  critical  examination  is  needed,  in  vie^ 
able  composition  deduced. 

Thsnabdite,  Min.,  p.  615. — Province  of  Arequipa,  Peru, 
1878.    Balchaschsee,  Central  Asia,  vom  Hath,  Z.  Eryst,  i 
Aug.  4,  1879. 

Occurs  in  large  deposits  on  the  Rio  Yerde,  Arizona,  B.  Si 
204,  1881.  An  analysis  of  this  by  Dunham  gave :  (})  SO,  \ 
UA>  0-02,  CI  0-10,  insol.  0-38  =  100. 

From  Aguas  Blancas,  Atacama,  cryst.  anal.,  BdrtocUd,  2 

Thinolite. — See  Gay-LussUe,  p.  61. 

Thomsenoute,  Min.,  p.  129;  App.  II.,  p.  56.— See  Poehn 

Thomsontte,  Min.,  p.  424 ;  App.  II.,  p.  55.— Oryst.  fo 

i  A  i  =  90^^  28',  c  (vert.)  :b:d=  1-0095: 1 : 0-9926,  from  Is. 
way,  BrSgger,  Z.  Kryst.,  ii.,  289,  1878. 

Anal.,  Grand  Marais,  Minn.,  Kdnig,  Nat.  Leisure  Hour, 
Verb.  Geol.  Reichs.,  1875,  305. 

Peckham  and  ffaU  (Am.  J.  Sc.,  III.,  xix.,  122,  1880)  des 
amygdulcs  from  the  diabase  of  Grand  Marais,  Lake  Superi 
also  as  polished  pebbles  on  the  shores  of  the  lake.  Three 
opaque  white,  resembling  porcelain,  with  conchoidal  or  occa 
in  spherical  or  ellipsoidal  forms,  with  fibrous  radiated  stn 
centres,  often  flesh-red,  with  zones  of  green,  red,  and  white  ; 
ure  flne  granular,  not  radiated  or  cryst^ine,  and  of  green 
forms  a  centre  surrounded  by  either  var.  I,  or  II.  Hardm 
G.  =:a'33-3-;i5;  2*2  in  weathered  pebbles.  Analyses  by  Mu 
var.  II. ;  8,  calculated  from  2,  on  the  assumption  that  the 
p.  c.  (as  in  1),  the  remainder  being  due  to  free  quartz;  4,  var 


SiOa 

AI9O, 

Fe,0, 

FeO 

CaO 

N 

1.                 3  40-45 

29-50 

0  23 

•  •  ■  • 

10-75 

A 

2.                  i  4602 

26-72 

0-81 

•  •  •  • 

9-40 

£ 

8.                     40-45 

29-87 

0-88 

•  •  •  • 

10-43 

4 

4.  lAntoniU,  40*61 

30-21 

.... 

0-40 

10-87 

4 

The  analyses  prove  that  all  the  specimens  examined  are 
The  polished  pebbles  are  often  of  great  beauty,  and  are  high 

Thortfe,  Min.,  p.  413;  App.  II.,  p.  65. — Arendal,  Norwa 
(pseudomorphs),  and  analysis,  NoraensMld,  QeolL  F6r.  F^ 
lAndstrdm,  ib.,  v.,  600,  1881. 
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A  mineral  related  to  thorite,  but  difEerin^  in  the  lar^  percenta^  of  nnminm  present, 
has  been  described  by  Collier  (Joani.  Am.  Ch.  Soc.,  ii.^  73, 1880)  unaeT  the  name  u&asoibo- 
EiTE.  Massive.  H.  =r  5.  G.  =  4*126.  Lustre  resinous  to  subyitreons  Color  dark  r*d 
brown.  Streak  yellow  brown.  Fracture  subconchoidaj.  An  analysis  by  H.  B.  Faiaons 
yielded: 

SiOa        ThO,       UaOa    Fe-iO,     AlaO,      PbO        CaO      MgO    Na,0      H,0 
19-38       6207       9-96       4C1        0-83       0-40       2-84       0*04      Oil      11-81  =  99-% 

B.  B.  infusible.    From  the  Champlain  iron  re^on,  N.  Y.,  exact  locality  unknown. 

THROMBOLrrE,  Min.,  p.  5e2.—8chrauf  (Z.  Kryst.,  It.,  28,  1879)  obtained  G.  =  8-67,  also: 
CuO  89-44,  Fe^Oa  1-05,  H^O  16-56,  SWu  6  65,  SbaO,  82-52,  loss  3  78  =  100.  Whether 
this  is  a  true  compound  or  only  a  mixture  is  uncertain;  if  the  former,  the  mineral  belongs 
with  the  no  less  uncertain  stetefeldtite,  partzite  (Min.,  p.  188)  and  rivotite  (App.  II.,  p.  46). 

Thubixgitb,  Min.,  p.  507. — OrysL  and  anaL,  Zirmsee,  Carinthia,  v.  Zepharovieh,  Z. 
Kryst.,  i.,  871,  1877;  u.,  195,  1878. 

Tinoalconite.  C,  U.  Shepard,  Borax  from  California,  pulyemlent  and  efflorescent^  32 
p.  c.  water,  Bull.  Soc.  Min.,  i.,  144. 

TiTAinTE,  Min  ,  p.  883;  App.  II.,  p.  55.— Oryst.,  in  mica  schist,  Lama  della  Spedalac^ 
cio,  UzieUi,  Accad.  Line.  Mem.,  III.,  i.,  158,  1877.  Albani  Mts.,  Sella,  Z.  Kr>st.,  l,250, 
1877.  Tyrol,  W.  J.  Lewis,  Phil.  Mag.,  V.,  iii.,  455,  1877.  Zermatt  (greenoTi'te\  EinUe, 
Z.  Kryst.,  ii.,  810,  1878.  Finland,  F.  J.  Wiik,  Z.  Kryst.,  ii,,  496;  Groth,  Min.-SammL 
Strassburg,  p.  252,  1878.  ZOptau,  wm  Bath,  Z.  Kryst.,  t.,  255,  1880.  Umen  Mts.,  r. 
Jeremejef,  Verh.  Min.  Ges.  St.  Pet.,  II:,  x\i.,  254,-1881. 

Absorption  of  light  measured  photometrically,  Pit! f rich,  Z.  Kryst.,  vi,,  165,  1881. 

Optical  determination  in  thin  sections  of  rocks,  Fougui  and  iJvy,  Ann.  Min.,  VII.,  xii., 
487.  1877. 

Anal.,  Waldheim,  Saxony  (0*88  YaOa),  Schmdger,  ZS.  G.  Ges.,  xxvii.,  204, 1875.  Gren- 
viUe,  Canada,  Harrington,  Geol.  Canada,  1878. 

In  enormous  crystals,  with  apatite,  from  Renfrew,  Canada,  sometimes  weighing  72  lbs. 
(Kunz). 

A  variet:^  of  titanit^  from  Sm&land,  Sweden,  is  called  alshedite  by  C.  W,  Bhmsirand 
(Minnesskrift  Fys.  Sfillsk,  Lund,  1878,  p.  7).  Occurs  in  imperfect  crystals,  sometimes 
small,  sometimes  1-1*5  in.  in  length;  also  massive,  imbedded  in  quartz.    Form  uncertain, 

Srobably  similar  to  titanite  (TopsOe);  two  cleavages  inclined  125l\    H-  =  8*86.    G.  =  5. 
olor  pale  brown  to  ash  grav.    Opaque.     B.  B.  readily  fusible  to  a  black  bead ;  soluble  in 
HCL    Analysis :  1,  mean  of  5  more  or  less  complete  analyses;  2,  mean  of  8  analyses: 

SiOa     TiOa    SnOa  AlaOs  Fe,0,  YaO,    CaO    MnO    MgO  KaO,Na,0  HaO 

' y ' 

1.^)28-26    86-61    047    3-41    4-25    2-78    21-06    0-98    0*48       070       120  =100-17. 
2.  (3)  30-61    35-86    0-38    847    3-61    257    20-51    082    0-32       068       1-89  =  100-62. 

The  mineral  consequently  falls  between  titanite  and  keilhanite,  and  is  not  far  from  groth- 
ite,  Min.,  p.  886. 

Titanomorphite.    A.  vonLasaulx,  J.  Min.,  1879,  568;  Z.  Kryst.,  iv.,  162,  1879. 

Monoclinic ;  isomorphous  with  titanite,  with  corresponding  planes  and  angles.  Usually 
in  granular  aggregates,  often  with  fibrous  structure,  surrounding  kernels  of  rutile,  or  of 
rutile  and  menaccanite  migrin),  or  menaccanite  alone,  from  the  alteration  of  which  it  has 
arisen.  Color  white.  Opticallv  biaxial  (microscope),  with  interference  figures  resembling 
those  of  titanite  (p  >  v),  2E  =  45°-60° ;  positive.    Analysis  by  Bettendorn : 

TiO,  CaO  FeO 

74-32  2527  tr.    =    99-59. 


APPENDIX  m.  123 

This  corresponds  to  CaTiaOs,  or  a  calcium  titanate.  B.  B.  foses  to  a  my  glass.  With 
salt  of  phospnon^  gives  a  reaction  for  titanium;  by  HGl  partially,  by  H30O4  completely 
decomposed.        w 

From  the  hornblende  schists  of  the  '<hohe  Eule,"  Lampersdorf,  Silesia.  Lasaulz 
regards  the  white  decomposition  product  of  titanic  iron,  often  observed,  espedallv  in  horn- 
blendic  rocks,  and  called  leucoxene  by  GUmbel,  as  identical  with  titanomorpnite ;  this 
would  seem,  however,  to  require  further  proof.  Compare  remarks  by  C.  W.  Cross,  Min. 
Petr.  Mitth.,  iii.,  401,  1880.  [According  to  Groth  (Tab.  Uebers.  Min.,  p.  118, 1882),  Knop 
states  that  titanomorphite  is  identical  with  titanite.] 

TocoRNALiTK,  App.  II.,  p.  56. — Several  chloro-iodides  of  silver  and  mercury  are  described 
by  Domeyko,  6th  App.,  p.  40,  1876;  6th  App.,  p.  80,  1878;  3d  ed.  Min.  Chili,  p.  430  et 
seq.,  1879. 

Topaz,  Min.,  p.  876;  App.  n.,  p.  56. — Oryst/Framont,  and  optical  exam.,  Bertrandy 
Z.  Ejyst.,  i.,  297,  1877.  Saxony  and  Bohemia,  Lof^^rea,  Z.  Kryst.,  i.,.374,  1877.  Ilmen 
Mts.,  w.  Jeremejefj  Verb,  Min.  (ies.  St.  Pet.,  II.,  xiu.,  416.  Durapgo,  Mexico,  Des  Cloi- 
zeaiix,  J.  Min.,  1878,  40.  Russian,  Seligmann,  Z.  Kryst.,  iii.,  80,  1878.  Mt.  Bischof,  Vic- 
toria, vom  Math,  Ber.  nied.  Qes.  Bonn,  Jan.  18,  1879.  Elba,  Corsi,  Z.  Kryst.,  v.,  604, 
1881. 

Pseudo-orthorhombic  (monoclinic),  according  to  the  view  of  MaUard,  Ann.  Min.,  YII., 
X.,  155.  1876. 

Crystallogenetic  discussion,  Scha/rffy  J.  Min  ,  1878, 168.  Specific  gravity  determinations. 
Church,  Geol.  Mag.,  II.,  ii.,  322,  1875.  Inclosures,  COs,  etc.,  JIarUey,  J.  Ch.  Soc.,  March, 
1877,  241  ;  Erhard  and  Stelzner,  Min.  Petr.  Mitth.,  i.,  450,  1878;  A.  A,  Julien,  J.  Amer. 
Ch.  Soc.,  iU.,  41,  1881. 

AnaL  (pycnite),  Cerro  del  Mercado,  Durante,  Mexico,  Chrustachoff,  Z.  Kryst.,  iii.,  634, 
1879.    Loss  upon  ignition,  Eammelsberg,  Wied.  Ann.,  vii.,  147,  1879. 

Altered  to  muscovite  (damourite),  Fremel,  Min.  Petr.  Alitth.,  iii.,  513,  1881.     Pyrophy- 

salite  altered  to  massive  damourite,  K&iarfvet,  Fahlun,  Sweden,  Atterberg,  Geol.  F5r. 
Forh.,  u.,  402, 1875. 

ToRBANiTE,  Min.,  p.  742. — Liversidge  describes  the  so-called  "kerosene  shale"  of  New 
South  Wales,  and  refers  it  to  torbanite;  this  is  the  substance  called  woUongongitey  which 
name,  however,  is  not  appropriate,  as  the  specimen  described  came  not  from  WoUongong, 
but  from  Hartley,  Proc.  Boy.  Soc.  N.  S.  W.,  Dec.  8,  1880. 

Tobermorite.      Jleddle,  Min.  Mag.,  iv.,  119,  1880. 

Massive,  fine  granular.  G.  =  2423.  Color  pale  pinkish  white.  Translucent  .  Analyses: 
1,  Tobermory;    2,  north   of  Tobermory,  toward  Bloody  Bay. 

SiOa     AUOa  FeaO,    FeO      CaO      MgO     KaO    Na,0    HO 

1.  46-51      240      114      1-85      33-40      0*47      1-46      0-36    1261  =  10019. 

2.  a.  =  2-433  46-62      389      0-66      1*08      33-98      ....      0-57      089    12 11  =    99*81. 

Occurs  filling  cavities  in  the  rocks  near  Tobermory,  Island  of  Mull.  [Very  near  gyro- 
lite,  if  not  identical  with  it.] 

ToBBERNiTB.— Min.,  p.  585;  App.  II.,*  p.  56. 

Tourmaline,  Min.,  p.  365;  App.  II.,  p.  56. — In  crystals  as  an  outer  shell,  enveloping 
orthoclase,  from  Port  Henry,  N.  Y.,  E,  n.WiUiams,  Am.  J.  Sc.,  HI.,  xi.,  273,  1876. 

Pseudo-rhombohedral,  analogous  to  beryl  and  apatite,  according  to  the  view  of  MaUard, 
Ann.  Min.,  VII..  x..  150,  1876. 

Power  of  conducting  heat  and  electricity,  S.  P.  Tkompaon  and  0.  J,  Lodge,  Phil.  Mag., 
v.,  viii.,  18,  1879  ;  ib.,  x.,  67,  1880  ;  same  subject,  Fitzgerald,  Sc.  Proc.  Dubl.  Soc.,  II., 
i.,  370,  1880.  Specific  gravity  determinations,  Church,  Geol.  Mag.,  II.,  U.,  322,  1875. 
Relation  of  electrical  conductivity  to  absorption  of  light,  with  inference  to  Maxwell's 
theory,  S.  P.  Thompson,  Phil.  Mag.,  V.,  xii.,  112,  1881.  Absorption  of  light  measured 
photometrically,  Pulfrich,  Z.  Kryst.,  vi.,  151,  1881,  Electricity  produced  by  pressure, 
Jacqite$  and  Pierre  Curie,  C.  B.,  xcii,  186,  1881. 
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Anal.,  in  dolomite  at  Oampo  LoDgo,  £lba»  Engelmann^  Z.  Eryst^  IL,  812,  1878L 
Occurrence  of  red  and  green  varieties  at  Wolkenburg,  Saxony,  Credner,  Ber.  Gea.  Leip- 
zig, ii.,  49  (J.  Min.,  1877,  528).    As  a  contact  mineral  adjoining  a  granfte  vein,  Mt  Wu- 
lard,  N.  H.,  Bawes,  Am.  J.  Sc.,  UI.,  xxi.,  21,  1881. 

TaAUTWDOTE.— App.  II.,  p.  56. 

TRroYMiTE,  Min.,  p.  805  ;  App.  IL,  p.  58. — Pseudo-hexagonal  through  twinning  (tri- 
clinic),  as  shown  by  an  optical  examination  by  Schuster,  Min  Petr.  Mitth.,  L,  71, 1878,  and 
nearly  the  same  time  independently  by  v.  Laaaulx,  Z.  Kryst.,  ii.,  253,  1878. 

In  white  ashes  ejected  from  the  £sland  Vuloano,  Baiizer,  ZS.  G.  Ges.,  xxvii.,  57,  1875. 

Made  artificially.  HautefeuiUe,  C.  R.,  Ixxxiii.,  1138,  1194,  1878  (Bull.  Soc.  Min.,  L,  L 
1878).  Found  with  zinc  spinel  in  a  zinc  furnace,  as  products  of  the  alteration  of  the  ziihc 
muffles,  SchuUe  and  Stdzner,  J.  Mia.,  1881,  L,  121. 

See  aJfio  Asmamte,  p.  10. 

TanrsERiTE.— App.  I.,  p.  16. 

Tbifhtlxtis,  Min.,  p.  541. — Analyses  by  S.  L.  Penfleld :  1,  Bodenmais,  Bayaria.  color 
light  blue,  G.  =  8*549;  2,  Norwich,  Mass.,  color  grayish  green,  G.  =  8*584  (Am.  J.  So  . 
in.,  xvu.,  226,  1879) ;  3,  Grafton,  N.  H.,  color  light  blue,  G.  =8-52,  ib.,  xiu.,  426,  1877. 

P,0»  FeO  MnO  CaO  MgO  Li,0  E,0  Na,0  H3O  gangue 

1.  (i)  4818  86-21  8*96  010  0  88  815  ....  0-26  087      QSH    =    90  .*;9. 

2.  ($)  44-76  26-40  1784  0-24  0-47  9-36  ....  0 85  0*42     . . . .    =    l»fiiS4, 
8.(1)44-08  26-28  1821  0-94  0*59  8*79  0*82  0-12  1-47     ....    =100  70. 


t    n 


These  correspond  closely  to  the  formula :  BRPO4  =  BsPOi  +  B«PaO»,  which  is  thus 
proved  to  be  the  true  composition  of  the  species. 

Tbiphylttr— LrraiopHiLiTB.  G,  J.  Brush  and  J?.  S.  Dana,  Am.  J.  Sci.,  III.,  xvi.,  lis. 
1878;  ibid.,  xviii.,  45,  1879. 

Orthorhombic.  Cleayage:  basal  highly  perfect;  brachrdiagoiial  nearly  perfect;  pris- 
matic interrupted,  /a  /=  130%  Massive.  H.  =  4-5.  G.  =  8 •424^5-482.  Lustre  vitre- 
ous  to  resinous.  Color,  salmon  color,  honey  yellow,  yellowish  brown,  light  dove  brown. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  uneven  to  subconchoidal.  Optic- 
axial  plane  in  the  basal  section ;  acute  bisectrix,  positive,  normal  to  bracfaypinacoid.  Ax- 
ial angle  in  oil  (n  =  1*47),  74"  45'  red,  79°  80'  blue.    Axial  colors,  d  deep  pinJc,  c  (vert.)  pale 

greenish  yellow,  S  faint  pink. 

Composition  :  LiMnP04,  or  LiaPOi  +  MnsPsOa,  with  the  manganese  partly  replaced  by 
iron.  Percentage  composition  :  PsOs  4522,  MnO  46-22,  LiaO  956  =  100.  Analyses;  1,  H. 
L.  Wells  (ib.,  xvi.,  118);  3,  S.  L.  Penfleld  (ib.,  xviii,  47) : 


Ft,0»     FeO       MnO     li,0    Na,0     H,0   gangue 

1.  G.  =  8-478    (•)  44-67      4-02      40-86      868      0-14      0*82      0*64  =    9978, 

2.  G.  =  8-482   (J)  45-22    1801      82-02      9*26      0*29      017      0*29  =  100-26, 


Wells. 
Penfleld. 


pai 
So; 


The  composition  is  analogous  to  that  of  triphylite  (q.  v.),  of  which  it  is  properly  a  va- 
riety peculiar  in  that  it  contains  mostly  manganese  in  place  of  iron.  In  the  closed  tube 
gives  traces  of  moisture,  turns  dark  brown  and  fuses,  but  does  not  become  magnetic. 
Fuses  in  the  naked  lamp-flame,  and  B.  B.  gives  an  intense  lithia-red  flame,  stn^ed  with 

ale  green  on  the  lower  edge.    With  fluxes  reacts  for  manganese  (0.  F.)  and  iron  (R  F.). 

»luble  in  acids. 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  in  a  vein  of  albitic  granite.  In  irregidar 
masses  intimately  associated  with  spodumene  (and  cymatolite,  q.  v.),  also  with  eosphorite, 
triploidite,  rhodochrosite,  uraninite.    Named  from  lithium  and  qnXoS,  friend. 

At  the  above  locality  there  is  found  a  lar^e  quantity  of  a  black  mineral  derived  from 
the  alteration  of  lithiophilite,  as  shown  both  by  its  composition  and  by  the  fact  that  it 
retains  more  or  less  of  the  structure  of  the  original  mineral,  and  sometimes  incloees  a 


appbudix  ol  1S5 

Docleos  of  it  It  is  gnierall^  gnjiah  to  pitch  black,  with  Bometimea  a  ptirple  or  violet 
tinge,  H.  =  :;-4.  G.  =  8'26-8-40.  Analraee :  1,  F,  P.  Dewey,  ib.,  xrii.,  867;  2,U.h. 
Wells,  ib..  rvii.,  868. 

,=,     PjOt     Fe,0,  Mn.O,   MnO     L1,0  AJ.O,   CaO  K,0  N»,0  H.O  inwl. 

1.  o.  =  i-3gG(t)  «hi«    aia    Sblr    ii-w    E-ee    o-la    o-ie  ....  oia  sir  ....Hnotr. ^oe-es. 

>.  O.  =  3'26«  (i)    4D'SS      U-Se     HTI      13*80     4-88     ....      (K3    O-iS     U.     B'S7   0-90  =  WSG. 


Triploldite.  (?.  J^.  Brueh  and  £.  iS.  7)ana,  Am.  J.  Sd.,  xrl.,  48, 
1878. 

MonocUnic.  Aies,  c  (vert ):  6 :  d  =  0 'eOSeT  :  0-53846  : 1 ;  /i  =  71''B6. 
Obeeired  planes  (see  figure)  :  Oie),  (-1(6),  i-Ha),  1,  l-i(e),  2-2(0). 
/a/=69-  U',  0  A -f- 88°  68',  e  a  a  =  126"  13',  e  AP=103°3a', 
a  /\p  =  187°  11'.  Crystals  atrialed  vertioiilly.  Commonly  in  crystal- 
line aggregates,  parallel- fibrous  to  columnar;  also  divergent,  or  con- 
foaadly  fibrous  to  nearly  compact,  nUHaiTo.    CI««TBge :  orthodiagonal 

H.  =  4-5-5.  G.  =  Z-Wl.  Lustre  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  brown,  in  isolated  crj^ls  also  topaz  to 
wine  yellow,  occasioooUy  hyacinth  red.  Streak  nearly  white.  Trans- 
parent  \o  translucent.  Fracture  subconcboidal.  The  axes  of  elastic- 
ity in  the  clinodiagoual  section  nearly  coincide  respectively  with  the 
vertical  aiis  ;S'  to  4"  behind),  and  a  normal  to  the  orthopinacoid.  No 
color  absnrjition. 

Gompositioa :  R,P,0.,  H,0  or  HtPiOi  4^  R  (OH},.  It  R  =  Hn  :  Fe  =  8  : 1,  percentage 
composition:  I>,0,  8181,  PeO  16  18,  MnO  47-86,  H,0  4-05  =  100.  AnalTses  of  two 
Tarieties  by  S.  L.  Penfield  : 


P,0,        PeO        MnO       CaO        H.O 
1.      (1)  88-11       14 88       4845       9-33       4-08    =     »9'85. 
3  8834       18  65       4-J-96      undet      4-09,  quartz  1-OD. 

In  the  closed  tube  gives  off  neutral  water,  turns  black  and  becomes  magnetic.  Fusea 
quietly  in  the  naked  lamp-flame,  and  B.  B.  in  the  forceps  colors  the  flame  green.  Reacts 
for  manganese  and  iron  in  the  Quxes.     Soluble  in  acids. 

Occursat  Branchville,  Fairfield  Co.,  Conn.,  intimatel)'  associated  with  cosphorite.  dickin- 
sonite.  lithiophilile,  and  other  speciee,  in  a  veiii  of  albitic  granite.  In  crystalline  form 
triploidite  is  very  sirailar  to  wagnerito,  and  as  the  formulas  of  the  latter  species  and  of  trip- 
lite  are  closely  analogous  (R,P,0>  +  RPi).  it  is  concluded  that  the  three  species  are  isomor- 
Jboos;  in  triploidite,  the  hrdroxyl  (OH)  takes  the  place  of  the  fluorine.  Named  from  trip- 
te  and  tiSai,  form,  in  allusion  to  the  cloeo  similarity  between  the  two  species. 

Trippkelte.  Damow  and  mm  Bafh,  Z.  Eryst,  v.,  24$,  1880  (or  Bull.  Soo.  Min.,  ili., 
1751. 

Tetragonal  r  e(vert.)=  0-9160.  Observed  planes  :  0,  i-i,  I.  1,  i.  8.  3-3,  3-8,  f-^'. 
Cteavu(o  parallel,  i^'  perfect,  /a  little  loss  so  (vom  Rath).  Optically  uniaxial,  pobitlve 
(Des  Cloizeaux).     In  small  brilliant  crystals  (1  to  3  mm.).  of  a  bluish-green  folor. 

According  to  a  qualitative  examination  by  Damour,  essentially  an  arai'nite  of  copper 
(nCuO,As,0,].  Easily  soluble  in  UNO,  and  HCl.  B.  B.  in  the  closed  tube  becomes  eme- 
rald green  on  slight  heatiiw.  then  the  green  disappears  and  the  color  becomes  brownish;  on 
continued  iijnition  the  coSir  becomes  yellowish  green  a  second  time.  Puses  easily  to  a 
green  slag  '  In  the  open  tube  gives  crystals  of  arsenic  trioxide.  Occurs  with  olivenite,  as 
an  older  lormation.  in  druses  in  massive  cuprite  from  Copiapo,  Chili,  Samed  after  the 
young  mineralo;rist.  Dr.  Paul  Trippke,  who  died  June  16,  1880.  [Needs  further  er — '— 
tion  on  the  chemical  side.] 

ndlooboilt*.— See  Eusgnehile,  p.  44. 
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Tritomite,  Min.,  p.  412. — ^Brevig  and  Barkevig,  Norway,  oomplete  analyses,  Engtir^, 
Inaug.  Diss.  Upeala,  1877  (Z.  Kryst.,  iii.,  200). 

TsoGEBiTE.— App.  I.,  p.  16;  II.,  p.  56. 

Troilite,  Min.,  p.  57;  App.  II.,  p.  57. — Composition,  FeS  (notFeiSd,  Meonier,  App.  I:., 
p.  57),  according  to  analyses  of  J.  Lawrence  Smith,  C.  R.,  IxxxL,  976,  1875. 

TscHEFFKiMiTE. — Min.,  p.  887;  App.  II.,  p.  57. 

Tschekmjlkite,  App.  II.,  p.  57. — Conclusion  of  Hawes,  that  tschennakite  is  only  an 
ordinary  triolinic  feldspar,  confirmed  by  Bauer,  ZS.  G.  Ges.,  xzyiL,  235  et  seq.,  1875. 

TuBaiTK-^Hin.,  p.  167;  App.  II.,  p.  57. 

TuBNBSiTE.— See  MonazUe,  p.  82. 

TusQUois,  Min.,  p.  580.— Microsoopio  examination.  Bucking,  Z.  Kryst,  ii.,  168;  iiL,  81, 
1878. 
Oocorrence  in  New  Mexico,  B.  SUUman,  Am.  J.  Sc.,  III.,  xxiL,  67, 1881. 

Tyreeite.  Heddle,  Min.  Mag.,  iv.,  189,  1881.  One  and  a  half  hondred  wei^t  of  the 
camelian  marble  of  Tvree,  Scotland,  dissolved  in  sixteen  gidlons  of  dilute  Hvl  left  as 
a  residue,  thirty  pounas  sahlite,  a  little  scapolite  and  titanite,  and  some  ounces  of  a  re*! 
mud.  By  decantation,  1*91  grams  of  a  powaer  of  deep  brick-ied  color  was  obtained.  Of 
this  mud  sulphuric  acid  dissolved  78  gram,  leaving  W6  insoluble.  The  last  was  analyzed, 
and  decided  to  be  an  impure  talc.  The  soluble  portion  yielded :  Fe^Os  88 22,  AI.O3  8*23, 
FeO  316,  MnO  0  39,  MgO  29  94.  CaO  2  21,  H^O  12  47,  PaO»  4-71,  SiO.  102  =  100*35.  To 
this  last  obviously  heterogeneous  substance  the  new  name  is  provisionally  given.  [Cer- 
tainly no  name  ever  given  had  less  claim  for  recognition  in  the  Science  of  Mineralogy/] 

Ttsoute.— Min.y  p.  570;  App.  II.,  p.  57. 

Tysonite.    AUen  and  Camstock,  Am.  J.  So.,  III.,  xix,  890,  1880. 

Forms  the  central  portion  of  hexagonal  crystals,  sometimes  an  inch  or  more  in  diameter, 
showing  the  planes  0,  J,  t-2.  The  crystals  are  for  the  most  part  altered  to  bastnftsite  (<<« 
below).  Cleavage  basal  distinct.  H.  =  4*5-5.  G.  =  6-12-6*14.  Lustre  Titreous  to  resin- 
ous.   Color  pale  wax  yellow.    Streak  nearly  white.    Analyses: 

Ce*  La,Dit  F 

(i)    4019  80-37  [29-44]    =    10000. 

*  Atomic  weight  141*2.  t  Joint  atomic  weight,  cpeclally  detennloed,  198. 

This  gives  the  ratio  Ce  +  (La,Di)  :F  =  504  :  1*547,  corresponding  to  the  formula  (Ce, 
La,Di)3Fe.  B.  B.  blackens,  but  does  not  fuse.  In  closed  tube  decrepitates,  changes  color 
to  a  light  pink.  Insoluble  in  HCl  and  HNOa,  but  soluble  in  H9SO4,  with  evolution  of  HF. 
Occurs  in  feldspar  near  Pike's  Peak,  Colorado.    Named  after  Mr.  S.  T.  Tyson. 

The  crystals,  of  which  tysonite  sometimes  forms  a  central  zone,  consist  for  the  most  part 
or  entirely  of  basijidsite  (App.  I.,  p.  2,  also  called  hamartite  by  NordenskiGldX  which  has 
arisen  from  the  alteration  of  tne  original  mineral.  Cleavage  wanting.  H.  =  4-4  ^. 
G.  =  518-5 -20.  Lustre  vitreous  to  resinous.  Color  reddish  brown.  Streak  light  yellow- 
ish CTajr.     An  analysis  (1)  gave  :  Ce-,0,  41-04,  (Lia,Di>50s  84-76,  CO,  20-15,  F  ttndet 

The  joint  atomic  weight  of  the  three  metals  was  determined  to  be  140-2,  calculating  nut 
of  the  oxides  to  form  normal  carbonates,  the  remainder  as  metals,*  and  estimating  the  fluo- 
rine by  difference,  the  result  is  obtained  : 

(Ce,La,Di)aO,  Ce,La,Di  (X),  F 

50-13  21-82  2016        7*90    =    100. 

Thw  corresponds  closely  to  the  formula  :  rR«]F«  +  2[K-]CiO..  which  requires  :  (Ce^Li. 
Di)iOa  49  94,  Ce,Iia,Di  21-32,  CO,  20-07,  F  8-67  =  100.    Compare  pariaite,  Min.,  p.  702, 
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Ulexite,  Min.,  p.  588;  App.  II.,  p.  57.— Chemical  compos: 
News.  XXXV.,  189,  1877;  Reynolds,  ib.,  p.  218. 

AnaL,  Tarapaca,  Peru,  Baimondi,  luin.  P^rou,  p.  268,  II 
Repub.,  ICyle,  Anal.  Soc.  Cientif.  Arg.,  x,  169,  1880. 

6ccurs  in  Kern  Co.,  Cal.,  Blake,  Am.  J.  Sc.,  III.,  xxii.,  82 

See  also  Frankkmdite,  p.  48. 

Ui*LMANNiTE.— Min.,  p.  73;  App.  11,,  p.  57. 

ft 

Ubaninitb,  Min.,  p.  154  ;  App.  II.,  p.  57.— Occurrence  ii 
Am.  J.  So.,  xiv.,  496,  1877;  Hiddm,  ib.,  xxii.,  22,  1881. 

Occurs  in  small  brilliant  octahedral  crystals,  G.  =  9*22-J 
Brush  and  E,  S,  Dana  (Am.  J.  Sc.,  III.,  xvi.,  85,  1878);  a 
xix.,  220,  1880) :  U  81-60,  Pb  8-97,  Fe  040,  0  1847,  HaO  08^ 
mination  of  the  amounts  of  UOa  and  UO3,  the  analysis  beconi 

UO,  UO,  PbO  PeO 

40-08  54*51  427  049 


This  corresponds  to  the  formula:  8R0a  +  2RO3,  with  B  =  1 
the  mineral  reacts  with  fluxes  for  uranium,  and  on  reduction 
the  closed  tube  gives  off  traces  of  water,  which  has  a  slight 
which  is  not  explained. 

TJranocircite.     Weiabach,  Jahrb.  Berg.-HQttenwesen,  1877, 

Orthorhombic ;  form  similar  to  that  01  autunite.    Cleavaffe 

diagonal  and  brachydiagonal  distinct.    G.  =  8*53.    Color  jelU 

Acute  bisectrix  coincides  with  c  (vert.);  axial  angle  =  15°-20'' 

Composition  :  BaUaPaO,,  +  8aq  =  P>0»  14*00,  UO.  56*75,  1 

Analysis,  Winkler  (1.  c.) : 

PaOs  UOa  BaO    •  n, 

15-06  66*86  14-57  18* 

Earlier  anal3rses  by  Georgi,  and  Uwao  Imai,  gave  confirm 
Mag.,  i.,  234, 1877)  finds,  that  in  vacuo  over  HaSO*,  at  20"  C,  ( 
(2aq)  at  a  red  heat.  Occurs  in  quartz  veins  near  Falkenstein, ! 
called  autunite  (lime-uranite). 

Ubakophane.— Min.,  p.  806;  App.  II.,  p.  67. 

Urakosphjbrite. — App.  II. ,  p.  57. 

URANOSPiinTE,  App.  II.,  p.  68. — In  tabular  crystals,  combina 

two  undetermined  domes.  •  0  a  »-*  =  <?  A  i-*  =  124°  28' ;  n 

prox.) :  1.  Weisbach,  Jahrb.  Berg.  HQttenwesen,  1877,  Abhanc 

Contains,  perhaps,  lOaq  (not  8aq),  according  to  Church,  Mil 

Uranothorite See  Thorite,  p.  121. 

Uranotil,  App.  I.,  p.  16;  II.,  p.  68.— Occurs  at  the  "Wei 
stadtel,  Saxony.  In  capillary  crystals  and  crystalline  groups,  a 
fracture.    G.  =  8*814-:j*.898.     Analyses :  1,  2,  Winkler : 

SiO,         UO,       FeaOa*     CaO       H,0 

1.  1302        68*93        8*03        613        14-5^ 

2.  14*48        62*84       2*88       5-49       1371 

*  With  tr.  ainminam  and  cobalt  oxides. 

The  formula  deduced  ^that  of  Boricky)  is  CarU9]«Si30i«  +  9aq 
tJOa  68-46,  CaO  4*44,  HO,  12  84  =  100.     Weisbach,  J.  Min ,  1 
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Genth  has  obtained  f or  xuanotil,  from  Mitchell  Co.»  N.  G.  (}) :  SiO,  18*72,  U0»  69-67, 
AlaOa,  FeaO,  tr.,  PbO  060,  BaO  028,  SrO  0  18,  CaO  6-67,  P»Ob  0*29,  HaO  12-02  =  100-88. 
for  which  he  calculates  the  formula  :  Cas(U09)eSi«03i  -f  18aq,  requiring:  SiO<  18-95,  UOs 
66-98,  CaO  6  61,  HaO  12*56  =  100.  Amorphous.  H.  =  2*5.  G.  =  8*884.  Amer.  Chem. 
Joum.,  i.,  88, 1879. 

Urv61gyite.~See  Eerrengrundite,  p.  57. 

Urosite. — See  SideronatrtU,  p.  109. 
VAAIJTB.--App.  II.,  p.  68. 

YALEHTnoTB,  Miu.,  p.  181— On  barite  from  Nagybanya,  Brun,  Z.  Eryst,  r.,  1(N^  1889. 
Vallebiite. — ^App.  II.,  p.  68. 

YANADiinTB,  Min.,  p.  184;  App.  11.,  p.  69. — Orysti,  Kappel,  Carinthia,  v.  Zephamwch^ 
Lotos,  1876  (J.  Min.,  1876,  661);  Kappel,  Carinthia,  Vrboy  Z.  Kryst,  iv.,  858,  1880.  Coi^ 
doba,  Websky,  Ber.  Ak.  Berlin,  1880,  799,  and  Z.  Kryst.,  v.,  542,  1881. 

Analyses,  Wanlock-Head,  Dumfriesshire,  Frenzd,  Min.  Petr.  Mitth.,  ill,  50L  1881. 
Cordoba,  RammeUibergj  Ber.  Ak.  Berlin,  1880,  661.  Occurrence  at  Bolet,  Sweden,  Narden- 
stHkn,  GeoL  F5r.  F6rh,  iv.,  209,  1878;  anal.  NordstrSm,  ib.,  iv.,  1:67,  1879. 

Occurrence  in  brilliant  red  crystals  at  the  Hamburg,  and  other  mines  in  the  Silver  Dia* 
trict,  Yuma  Co.,  Arizona,  B.  SUlimany  Am.  J.  Sc.,  ill.,  xzii.,  198,  1881.  At  the  Oastle 
Dome  mines,  W»  P.  Blahey  Min  Sc.  Press,  Aug.  18  (Am.  J.  6c.,  xxii.|410),  1881. 

Yanadioutb. — ^App.  I.,  p.  16. 

Yanaditb. — Min.,  p.  610;  App.  II.,  p.  59. 

V 

Vanuxemite.  C.  U.  Sh^rd,  Contrib.  Min.,  1876.  A  product  of  the  decomposition  of 
zinc  ores  at  Sterling  Hill,  jf.  J.  Occurs  in  irregular  patches  in  a  firm  ochery  aggregmte. 
Massive,  with  an  even  or  conchoidal  fracture.  Color  white  ;  dull.  H.  =  2-5-8.  &.  =2  5. 
Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upon.  An 
analysis  gave  :  SiO,  85  64.  AlaOa  11*70,  ZnO  82-48-36*0,  H,0  14-t<0-19-88.  [Obviously  a 
mixture  of  white  clay  with  hydrous  zinc  silicate,  and  hence  not  a  mineral  species.] 

Yariscfte,  Min ,  p.  582;  App.  II.,  p.  69. — ^The  mineral  called  peganite  from  MontgomeiT 
Co.,  Ark,  is  shown  by  Chester  (Am.  J.  Sc,  III.,  xiiL,  295;  xv.,  207)  to  be  identical  with 
the  variscite  of  Breithaupt  (Min.,  p.  582,  and  Petersen,  J.  Min.,  1871,  857),  and  also  with 


Transparent  to  translucent    B.  B.  infusible.    Analysis  (after  deducting  70  and  50  p.  c 
quartz): 

PaO*  AlaOt  H,0 

(I)  44-85  81-85  23-80    =    100. 

This  corresponds  to  the  formula  :  AlaPsOg  +  4aq,  or  the  composition  of  nmadte,  lo- 
cording  to  Petersen  (J.  Min.,  1871,  857). 
Anal.,  Relmhaeker,  Min.  Petr.  Mitth.,  ii.,  245, 1870. 

Vaaite.— See  Orthite,  p.  87. 

Venasqoite.^ — See  Ottreliie,  p.  87. 
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Venerite.    T.  S.  ffant.  Trans.  Aincr.  Inst.  Min.  Eng.,  iv.,  825,  1876. 

Occurs  as  a  greenish,  earthy-looking  **clay  ore,"  in  irregular  layers  in  the  schists  con- 
nected with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Pcnn.  The  purer 
portions  have  a  pea-green,  or  apple-green  color  when  moist;  becomes  greenish  white  on 
drving,  and  falls  to  powder.  Under  the  microscope  is  seen  to  consist  mostly  of  minute, 
shming,  transparent  scales,  with  some  impurities.  Analysis  by  G.  W.  Hawes,  on  material 
purified  by  washing,  gave :  SiO,  28-98,  AUO,  18-81,  Fe^O,  504,  FeO  0-27,  CuO  1655,  MgO 
17-47,  H,0  12  08,  insoL  6  22  =  100-87.  After  deducting  the  insoluble  portion,  this  be- 
comes :  SiOa  80-73,  AlaO.  14 67,  Fe^Oa  5-85,  FeO 029,  CuO  1758,  MgO  1855,  H,0  1288 
=r  100.    Named  in  allusion  to  the  alchemistic  symbol  for  copper. 

[The  substance  examined  is  so  evidently  wanting  in  homogeneity,  that  it  cannot  be  re- 
garded as  a  mineral  species.] 

Vbrmicuutb,  Min.,  p.  493  ;  App.  II.,  p.  59. — ^Analyses  (by  Gooch)  of  varieties  from 
Lemi,  Delaware  Co.,  Penn.,  and  Pelham,  Mass.,  and  discussion  of  the  relations  of  this 
group  of  minerals,  J.  P.  Cooke,  Amer.  Acad.  Sc.,  x.,  458,  1875.  Anal.,  Walney  Idimd, 
North  Lancashire,  England,  Pa/rket  Proc.  York.  Geol.  PoL  Soc.,  II.,  iv.,  254,  1877. 

A  related  mineral  (decomposition  product)  is  called  protoyb&viculitb  by  K9niff  (Proc. 
Ac.  Nat  Sc.  Philad.,  1877,  269).  Micaceous  structure.  Optic-Axial  angle  small.  H.  =  2. 
G.  =  2-269.  Color  yellowish  silvery  to  bronze.  Analysis :  SiOa  88*28,  AUO,  14-88,  FcsOs 
6-36,  FeO  0*57,  MgO  21-52,  H,0  (combined)  8'86.  HoO  (hyCTosoopic)  2054,  MnOjTiOa  tr. 
=  100*51.    Eonig  (1.  c.)  has  also  analyzed  the  jefFerisite  of  West  Chester,  Penn. 

Another  relateo,  mineral,  from  Philadelphia,  is  called  pmLiDELPHiTE  by  ff,  (7.  Lewis 
(Proc.  Ac.  Nat.  Sc.  Phil.,  Dec.,  1879).  Micaceous.  H.  =  1*5.  G.  =  2-80.  Color  brownish  red. 
Inelastic,  feel  greasy;  axial  angle  81 ''-89°.  Analysis (i) :  SiO,  35-78,  AI2O9 15-77,  FcaO, 
19-46,  FeO  218,  MgO  1156,  CaO  1-46,  Na^O  0-90,  K,0  6-81,  H9O  4-84,  TiO,  1-08,  VjO, 
0  87,  MnO  0  50,  NiO,CoO  006,  CuO  006,  P,0»  0-11,  Li,0,Cl,SOa,  etc.  tr.  =100-86. 
Another  analjrsis  by  Haines  gave  :  88*79  SiOa,  etc.  The  mineral  is  very  hygroscopic,  and 
on  heating  (ISO^-loO")  expands  to  ten  times  its  volume;  a  small  fragment  exMiating  raised 
50,000  times  its  own  weight.  Lewis  makes  a  series  of  careful  experiments  to  determine  at 
what  temperatures  the  water  is  ^ven  off.  E5nig  writes  the  formula  for  his  mineral  RsCRaJ 
SiaOis  +  H9O,  and  Lewis  for  his,  K4[R9]9Si60ao  +  2H9O;  both  are  essentially  the  same  as 
other  varieties  already  described,  except  m  the  amount  of  water  present.  [As  all  the  min- 
erals of  the  group  are,  undoubtedly,  decompositiou  products  of  other  micas,  the  multiplica- 
tion of  names  seems  most  undesirable.] 

Vasbine.  A  name  given  by  ScaceJU  to  the  material  forming  thin  yeUow  crusts  on  the 
lava  of  1631,  Vesuvius,  which  is  supposed  to  contain  a  new  element  caUod  by  him  vesbium, 
Att  Accad.  Napoli,  Deo.  18,  1879. 

Vesuviantte,  Min.,  p.  276;  App.  11.,  p.  59. — ^Oryst.,  Albani  Mts.,  showing  variation  in 
erystalloOTaphie  constants,  Sella,  Z.  Kryst,  i.,  251,  1877.  Ural,  Tarassof,  Verb.  Min. 
Ges.  St.  Pet.,  IL,  xiv.,  139,  1879.  Groth  and  BUeking,  Min.-Samml.  Strassburg,  p.  199, 
1878. 

Thermo-electric  character,  ffanhel,  Pog^.  Ann.,  clvii.,  162,  1876. 

According  to  Mallard,  pseudo-tetragonal,  and  analogous  to  apophyllite  (q.  v.,  also  App. 
TIL,  p.  139),  Ann.  Min ,  VII.,  x.,  183,  1876.  See  also  Breztna,  Min.  Mitth.,  1877,  98. 
Ddlter  fmas,  from  a  discussion  of  many  measurements,  no  decisive  evidence  against  the 
tetragonal  character  of  species,  that  is,  on  the  morphological  side,  Z.  Kryst.,  v.,  289,  1881. 

Anal.,  Tschamraendorf,  near  Strehlen,  Silesia  (1*77  p.  c.  TiOa),  Schumacher,  J.  Min., 
1878,  817.  Jordansmtihl,  Silesia  (8*2-8-4  p.  c.  MnO,  manganidocrase),  «.  Laaaulx,  Z. 
Kryst.,  iv.,  168,  1879. 

VESZELYrrE.  App.  II.,  p.  59. — Schrnuf,  Z.  Kryst.,  iv.,  81,  1879.  Triclinic,  monoclinic 
in  habit.  Incrusting,  consisting  of  a  granular  aggregate  of  indistinct  crystalline  individ- 
uals. Occasionally  m  distinct  crystals,  combinations  of  the  prisms  arid  brachydomes; 
/  A  /'  =  109**  15',  l-«  A  1-r  =  95*  10'.  H.  =  8-5-4.  G.  =  8»581.  Colorand  streak  greenish 
blue.    Analysis  (on  0*1  gr.): 

is,Os  P.Oft  CuO  ZnO  HaO 

10-41  901  87-84  25-20  1706    =    99-01. 
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Formula  :*  2(Zn,Cu)3Asa08  +  9(Zn,Cu)H90,  +  9aq;  with  Cu  :  Zn  =  8  : 2,  and  As,0» : 
PaOs  =  1:1;  this  requires  :  AsaOs  1213,  PaO»  748,  CuO  37-68,  ZnO  25-62,  H,0  17H)8  = 
100.  Closely  related  m  form  and  composition  to  libethenite  and  adamite.  Occurs  as  an 
incrustation  on  granite,  and  on  limonite,  at  Morawitza,  in  the  Banat. 

ViCTORITE. — App.  II.,  p.  59  (18). 

Vietinghofite. — See  SamaraJcite,  p.  106. 

YiLLABSiTE. — ^Min.,  p.  409;  App.  11.,  p.  59. 

ViRiDiTB. — App.  II.,  p.  59. 

YiyiANTTE,  Min.,  p.  556;  App.  II.,  p.  59. — Anal^  white  Tarietj  from  Amers,  Belgium, 
*     Dewalque,  Ann.  Soc.  GeoL  Belg.,  iiL,  8. 

YoitBOBTHiTE,  Min.,  p.  611.— Woskressenskoi,  Perm  in  the  Ural,  Genth  analysed  the  coat- 
ing on  a  quartzose  rock,  finding  85*55  p.  c.  insol.,  and  14*45  p.  c.  soluble,  with  4*49  HsO. 
The  soluWe  portion  yielded:  VaO»  13-59,  CuO  88  01,  BaO  4'80,  Ca0  4-49,  H.O  [31 -601, 
SiO,  1-36,  A1,0,  4-78,  FeaO.  0-45,  M^  1  42  =  100.  Neglecting  the  SiO„AUO,,Fe,0„MgO, 
and  a  part  of  the  water  as  impurities,  Genth  calculates :  (Cu,Ba,Ca)3V308  +  SCuHiOa  + 
12aq,  requiring  :  VaO»  19-63,  CfuO  88  41,  BaO  6  17,  CaO  6*77,  H,0  29-02.  A  second  analy- 
sis gave  confirmatory  results.  Am.  Phil.  Soc.  Philad.,  xvii.,  122,  1877. 

YoLTZTTE,  Min.,  p.  50. — Joachimsthal,  optically  uniaxial,  positive,  Berircmd,  BuU.  Soc. 
Min.,  iT.,  59,  1881. 

Vreckite. — See  Bhreekite,  p.  15. 

Waceenbodite. — App.  II.,  p.  59. 

Wad,  Min.,  p.  181 ;  App.  11.,  p.  60. — ^AnaL,  Londonderry,  N.  S.,  Lovis^  Transw  Not. 
So.  Inst.,  iv.,  4^7,  1878.  New  Caledonia  (asbolite),  Liversidget  Proo.  Boy.  Soc.  N.  S.  W., 
Sept.  1,  1880. 

A  mineral  near  some  varieties  of  wad,  from  Kamsdorf,  Thuringia,  is  called  LEFiDOPas- 
ITB  by  Weisbach  (J.  Min.,  1880,  ii.,  109).  Structure  fine  fibrous  and  scaly.  Venr  soft, 
soiling  the  fin^rs.  G.  =  2*89-3*04.  Lustre  sUky,  dull.  Color  and  streak  reddish  orown, 
the  latter  shinmg.  In  closed  tube  becomes  black.  Soluble  in  HCl  with  evolution  of  chlo- 
rine. Analysis,  Jenkins :  MnOa  58*77,  MnO  9*59,  CuO  11*48,  H^O  21*05  =  100*89,  corre- 
sponding to  CuMuoOi,  +  9aq,  which  requires :  MnO,  58*20,  MnO  9*60,  CuO  10*62,  HaO 
21-68. 

Wagneritb,  Min.,  p.  588;  App.  II.,  p.  CO.— -Bauer  (ZS.  G.  Ges.,  xxvii.,  280,  1876)  sug- 
gests that  KJEBX7LFINE  (App.  II.,  p.  81)  is  probably  identical  with  wagnerite,  but  more  or 
less  altered;  later  he  shows  that  the  identity  is  Deyond  question  (J.  Min.,  1880,  ii,  75). 
Analyses  by  Pimni  (BuD.  Soc.  Min.,  ii.,  48,  1879),  kamwelsberg  (ZS.  G.  Ges„  xxxi.,  107, 
1879)j  Friederici  (J.  Min.,  1880,  ii.,  77),  agree  in  general  with  the  wagnerite  formula : 
MgaPaOn  +  MgP,.  The  form  and  optical  characters  have  been  studiea  by  ^rCww  and 
Reuach  (ZS.  G.  Ges ,  xxvii.,  675,  1875),  and  Brdgger  (Z.  Kryst,  iii.,  474, 1879),  and  a  gen- 
eral correspondence  with  wagnerite  finally  proved. 

Walkerite*— See  Pedolite,  p.  89. 

Walpurgitb,  App.  L,  p.  16;  II.,  p.  60.— According  to  WeiAach  (J.  Min.,  1877, 1)  tiie 
crystals  are  triclinic,  with  pseudo-monoclinic  symmetry,  due  to  twinning.  Cfffith  confirms 
this  by  an  optical  examination,  Z.  Kryst.,  L,  98,  1877. 

Walthebite.— See  BismutiU,  p.  15. 
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Walnewite.--See  XanihophyUiU,  p.  182. 

Wapplesite,  App.  II.,  p.  60,— Oryst.  and  optical  description,  Sehrauff  Z.  Kryst.,  iv., 
281,  1880. 

Warwickitb.— Min.,  p.  600;  App.  II..  p.  60. 

Wattefvillite.    Singer,  Inaug.  Dibs.  Wflrzbarg,  1879,  p.  18. 

In  very  minute  acicular  crystels,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  G.  =1*81.  Color  snow  white.  Lustre  silky.  Taste  first  sweet,  then 
astringent.    Analysis,  after  deducting  88*69  p.  c.  hygroscopic  water : 

SO,      AlaO,      FeO      NiO       CoO      CaO      MgO      K,0     Na^O      HaO 
44*01       0-24       0*88       105       1*30      16*87       249       4*74      10*46      17'73    =    9D-77. 

Calculated  fonnula  :  RSO4  +  2aq,  very  near  polyhalite.  B.  B.  swells  up  and  fuses  with 
difficulty  to  a  white  blebby  enamel.  Very  soluble  m  water ;  from  the  concentrated  solution, 
eiystals  of  gypsum  separate  on  standing,  and  still  more  quickly  on  warming.  Found  on 
lignite,  associated  witn  other  related  sulphates  on  the  Bauersbuig,  near  Bischofsheim  vor 
dem  Rhe>n,  in  Bavaria.     Named  after  M.  v.  Watteville,  of  Paris. 

Wavellite.— Min.,  p.  675;  App.  II.,  p.  60. 

Wbrnekite.— See  Seapolite,  p.  106. 

Werthemanite.  Baimondi,  Min.  P^rou,  p.  244,  1878  (Domeyko,  5th  Append.  Min. 
Chili,  1876). 

Massive,  easily  reduced  to  powder.  Gt,  =  2*80.  Color  white.  Gives  an  argillaceous 
odor,  and  adheres  to  the  tongue.  Composition  :  AUSOe  +  8aq.  Analysis  gave :  SOs 
84*50.  AlaO,  45*00,  Fe,0,  1*25,  H2O  19*25  =  100.  B.  B.  infusible.  Soluble  in  acids.  It 
differs  from  aluminite  only  in  containing  less  water.  Found  in  a  bed  of  claj  near  the 
city  of  Chachapoyas,  Peru.  Pyr.  as  with  aluminite.  B.  B.  infusible;  after  ignition  gives 
a  blue  color  with  cobalt  solution.    InsoL  in  HCl,  HNO9  and  aqua  regia. 

Wbstanitb.— App.  I.,  p.  16. 
Wheelebite. — App.  II.,  p.  60. 
Whewelutb.— Min.,  p.  718;  App.  11.,  p.  61. 
Whitneyite. — Min.,  p.  87;  App.  II.,  p.  61. 
WiLLCOXITE. — App.  II.,  p.  61. 
WiLLEMiTE.— Min.,  p.  262;  App.  II.,  p.  61. 

WlNKLEBITE.^App.  II.,  p.  61. 
WlNKWOBTHITE.— App.   I.,  p.  17. 

WiSERiNE.— Min.,  p.  528;  App.  II.,  p.  61.— See  Octahedrite,  App.  III.,  p.  85. 
WiTTiCHENiTB.— Min.,  p.  98;  App.  II.,  p.  61. 
WOhleute.— Min.,  p.  291;  App.  II.,  p.  62. 
WOLFACHITS. — App.  L,  p.  17. 


128  AFPKNDIX  m. 

Genth  has  obtained  forxiranota,  from  Mitchell  Ck).,  N.  C.  (f) :  SiO,  18-72,  UO,  WUZ 
A1,0„  FeaO,  tr.,  PbO  060,  BaO  0  28,  SrO  0  13,  CaO  6  67,  P,0»  0-29,  HaO  12"02  =  100-38. 
for  which  he  calculates  the  formula  :  Cai(U09)6SieO»  +  IBeq,  requiring:  SiO,  13  95,  UO, 
66-98,  CaO  6  51,  HjO  12-56  =  100.  Amorphous.  H.  =  2-5.  G.  =  8-884.  Amer.  (Jhem. 
Joum.,  i.,  88, 1879. 

UrvSlgyite.— See  HerrengrundiU,  p.  57. 

UniBite. — See  SideronatriU,  p.  109. 

Vaautb.— App.  II.,  p.  68. 

Yalemtinitb,  Min.,  p.  181— On  barite  from  Nagybanyay  Brun^  Z.  Eryst,  r.,  106»  1880. 

Vallebiite. — ^App.  II.,  p.  58. 

Yakadinitb,  Min.,  p.  184;  App.  II.,  p.  59.— Ozyst.,  Kappel,  Carinthia,  v.  Zephanmeh, 
Lotos,  1876  (J.  Min.,  1876,  561);  Kappel,  Carinthia,  Vrba,  Z.  Eryst.,  iv.,  858,  1880.  Cor- 
doba, Websky,  Ber.  Ak.  Berlin,  1880,  799,  and  Z.  Kryst.,  v.,  542,  1881. 

Analyses,  Wanlock-Head,  Dumfriesshire,  Frenzel,  Min.  Petr.  Mitth.,  iiL,  504^  1881. 
Cordoba,  RammeUberg,  Ber.  Ak.  Berlin,  1880,  661.  Occurrence  at  BOIet,  Sweden,  Norden- 
etrdm,  Geol.  F5r.  FOrh ,  iv.,  209,  1878;  anal.  NordstrSm,  ib.,  iv.,  -67,  1879. 

Occurrence  in  brilliant  red  crystals  at  the  Hamburg,  and  other  mines  in  the  SilTer  Dis- 
trict, Yuma  Co.,  Arizona,  B  Saiiman,  Am.  J.  8c.,  ill.,  xxii.,  198,  1881.  At  the  CMle 
Dome  mines,  W.  P.  Blake,  Min  So.  Press,  Aug.  13  (Am.  J.  Sc.,  xxii.,  410),  1881. 

Yanadiolitb. — ^App.  I.,  p.  16. 

Yanadite. — Min.,  p.  610;  App.  II.,  p.  59. 

Vanuxemite.  C.  TJ,  Shepard,  Contrib.  Min.,  1876.  A  product  of  the  decomposition  oi 
zinc  ores  at  Sterling  Hill,  Is .  J.  Occurs  in  irregular  patches  in  a  firm  ochery  aggregate. 
Massive,  with  an  even  or  conchoidal  fracture.  Color  white  ;  dull.  H.  =  2 "5-^.  G.  =  2  6. 
Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upon.  An 
analysis  gave  :  SiO,  35  64,  Al^O,  11  70,  ZnO  32-48-36-0,  H,0  14-«0-19-88.  [Obviously  a 
mixture  of  white  clay  with  hydrous  zinc  silicate,  and  hence  not  a  mineral  species.] 

Yabiscite,  Min ,  p.  582;  App. 
Co.,  Ark.,  is  shown  by  Cheater 
the  variscite  of  Breithaupt  (Mil 
callainite  of  Damour  (Min.,  p.  572).  Occurs  in  crusts  consisting  of  miniite  prismatic 
crystals,  in  sheaf-like  ao^grcgates;  also  amorphous.  Observed  planes:  /,  *-»,  W,  0;  /  A  i 
=  114^  6'.  H.  =  4.  Lustre  briUiant.  Color  deep  emerald  green,  bluish  greoi  to  colorless. 
Transparent  to  translucent.  B.  B.  infusible.  Analysis  (alter  deducting  70  and  60  p.  c 
quartz) : 

P,0»  A1,0,  H,0 

(I)  44-85  81-86  28-80    =    100. 

This  corresponds  to  the  formula  :  AUP^O^  +  4aq,  or  the  composition  of  Tttrifldta,  ao- 
cording  to  Petersen  (J.  Min.,  1871,  357). 
Anal,  Helmhacker,  Min.  Petr.  Mitth.,  ii.,  245, 1879. 

Vasite — See  OHhite,  p.  87. 

quite.— See  OUreliie^  p.  87. 
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Venerlte.     T.  S,  Hunt,  Trans.  Amcr.  Inst.  Min.  Eng.,  iv.,  825,  1876. 

Occurs  as  a  greenish,  earthy-looking  "clay  ore/*  in  irrearular  layers  in  the  schists  con- 
nected with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Pcnn.  The  purer 
Sortions  have  a  pea-green»  or  apple-green  color  when  moist;  becomes  greenish  white  on 
rying,  and  falls  to  powder.  Under  the  microscope  is  seen  to  consist  mostly  of  minute, 
shming,  transparent  scales,  with  some  impurities.  Analysis  by  G.  W.  Hawes,  on  material 
purified  by  washing,  gave:  SiO,  28*93,  Al-Os  13-81,  FeaO,  504,  PeO  0-27,  CuO  16*55,  MgO 
17*47,  HaO  12- 08,  insol.  622  =  100-37.  After  deducting  the  insoluble  portion,  this  be- 
comes :  SiOa  80*73,  AUO,  1467,  FcaO,  5-35,  FeO 0*29,  CuO  17*68,  MgO  18*55,  H,0  12-83 
=  100.    Named  in  allusion  to  the  alchemistic  symbol  for  copper. 

[The  substance  examined  is  so  evidently  wanting  in  homogeneity,  that  it  cannot  be  re- 
garded as  a  miner^  species.] 
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Vbbmiculitb,   Min.,  p.  408  ;  App.  II.,  p.  59. — Analyses  (by  Gooch)  of  varieties  from 
Lemi,  Delaware  Co.,  Penn.,  and  Pelham,  Mass.,  and  discussion  of  the  relations  of  this 
roup  of  minerals,  J,  P.  Cooke,  Amer.  Acad.  Sc.,  x.,  453,  1875.    Anal.,  Walney  Mand, 
ortn  Lancashire,  England,  Parke,  Proc.  York.  GeoL  PoL  Soc.,  II.,  iv.,  254,  1877. 

A  related  mineral  (decomposition  product)  is  caUed  pbotoyebmiculite  by  K9nig  (Proc. 
Ac.  Nat.  Sc.  PhUad.,  1877,  269).  lucaceous  structure.  Optic-axial  angle  small.  H.  =  2. 
G.  =  2*269.  Color  yellowish  silvery  to  bronze.  Analvsis :  SiO,  83*28,  AUG,  14*88,  Fe^Og 
6*36,  FeO  0  57,  MgO  21-52,  H,0  (combined)  3*36.  HaO  (hygroeoopie)  2054,  MnO,TiO«  tr. 
=  100*51.    Konig  (1.  c.)  has  also  analjrzed  the  jefferisite  of  West  (Chester,  Penn. 

Another  related  mineral,  from  Philadelphia,  is  called  fhiladelphite  by  H,  C.  Leuria 
(Proc.  Ac.  Nat.  Sc.  Phil.,  Dec.,  1879).  Micaceous.  H.  =  1-5.  G.  =  2*80.  Color  brownish  red. 
Inelastic,  feel  greasy;  axial  angle  SV-&9\  Analysis (i) :  SiO,  35-73,  Al^Os  15*77,  FcaO. 
19*46,  FeO  318,  MgO  11*56,  CaO  1-46,  Na,0  0-90,  KaO  6-81,  H^O  4-34,  TiO,  1-03,  VaO, 
0-37,  MnO  0  50,  NiO,CoO  0*06,  CuO  0  06.  PaO.  0*11,  LiaO.Cl,SO,,  etc.  tr.  =100*36. 
Another  analysis  by  Haines  gave  :  8879  SiOa,  etc.  The  mineral  is  very  hygroscopic,  and 
on  heating  (150''-lu0°)  expands  to  ten  times  its  volume;  a  small  fragment  exfoliating  raised 
50,000  times  its  own  weight.  Lewis  makes  a  series  of  careful  experiments  to  determine  at 
what  temTOratures  the  water  is  ^ven  off.  E5nig  writes  the  formula  for  his  mineral  R8[R9j 
SiaOia  +  HaO,  and  Lewis  for  his,  B4[Ha]9Si60ao  +  2HiO;  both  are  essentially  the  same  as 
other  varieties  already  described,  except  m  the  amount  of  water  present.  [As  all  the  min- 
erals of  the  group  are,  undoubtedly,  decomposition  products  of  other  micas,  the  multiplica- 
tion of  names  seems  most  undesirable.] 

Vesbine.  A  name  given  hj  SeciecM  to  the  material  forming  thin  yellow  crusts  on  the 
lava  of  1631,  Vesuvius,  which  is  supposed  to  contain  a  new  element  called  by  him  vesbium, 
Att.  Accad.  Napoli,  Dec.  18,  1879. 

Vesuvtanite,  Min.,  p.  276;  App.  11.,  p.  59. — ^Oryst.,  Albani  Mts.,  showing  variation  in 
crystallographic  constants.  Sella,  Z.  Kryst.,  i.,  251,  1877.  Ural,  Tartisaofy  Verh.  Min. 
Ges.  St.  Pet.,  II.,  xiv.,  139,  1879.  Groth  and  Bucking,  Min.-Samml.  Strassburg,  p.  199, 
1878. 

Thermo-electric  character,  Hankel,  Pogg.  Ann.,  clvii.,  162,  1876. 

According  to  Mallard,  pseudo-tetragonal,  and  analogous  to  apophyllite  (q.  v.,  also  App. 
Ill,  p.  139).  Ann.  Min ,  VII.,  x.,  133,  1876.  See  ^  Brezina,  Min.  Mitth.,  1877,  98. 
DSiter  finds,  from  a  discussion  of  many  measurements,  no  decisive  evidence  against  the 
tetragonal  character  of  species,  that  is,  on  the  morphological  side,  Z.  Kryst,  v.,  289,  1881. 

Anal.,  Tschammendorf,  near  Strehlen,  Silesia  (1*77  p.  c.  TiOa),  Schumacher,  J.  Min., 
1878,  817.  Jordansmllhl,  Silesia  (3*2-3*4  p.  c.  MnO,  manganidocrase),  v.  Laaaulx,  Z. 
Kryst.,  iv.,  108,  1879. 

Veszelytte.  App.  II.,  p.  59. — Schrnuf,  Z.  Kryst.,  iv.,  81,  1879.  Triclinic,  monoclinic 
in  habit.  Incrustin^,  consisting  of  a  granular  agg^gate  of  indistinct  crystalline  individ- 
uals. Occasionally  m  distinct  cnrstals,  combinations  of  the  prisms  and  brachydomes; 
/  A  /'  =  109'  15',  1-i  A  W  =  96*  10',  H.  =  8*5-4.  G.  =  8'581.  Color  and  streak  greenish 
blue.    Analysis  (on  0*1  gr.): 

-As,0»  P,05  CuO  ZnO  HaO 

10*41  9*01  37-34  25-20  17*06    =    99-01. 
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n  microscopic  twin  caryvtmlx^ 


Min.  i-etr.  Mitth.,  i'.,  203,'l87B;  liugsak,Mia.  i'etr.'Mitth!,  i.,  377,  1878;  tWconoIu 

questioned  by  Sauer,  3.  Mia.,  16T9,  Sfl9;  BoseiAusch,  Att.  Accod,  Torino,  June  10,     IS&l.. 

Large  twin  crystal  (1-i  as  twinning-pkne),  Irom  iteufrew,  CanBda,  W.  E.  BidA^rt,,  Arwr, 
J.  Sc.,  III.,  131.,  507,  1881;  same  obserred  by  L.  FUUhtr,  Z.  Krjst..  rL,  80,  1881.  The 
ctjbWs  from  Henlrow  occur  with  pigantio  titanite  ciTslals  (p.  123),  and  »re  soKnetimes 
Tvrr  large.  From  Tarious  Italian  localities,  UaeOi,  Accod.  Line  Meto.,  IL,  ixi..  8SS. 
1876.  ^^ 

ifallard  (Ann,  Min.,  VII.,  z.,  143,  187S)  includes  xircon  among  the  pomido-tetx-a^tyoaX 
miaerala. 

Speciflo  grsTity  determination.  Church,  Geol.  Mag.,  11.,  ii..  ;i32,  1875. 

Anal.,  El  Paso,  Colorado,  KOnig,  Am.  PhiL  Soc.  PhiL,  ivL,  BI8,  1877,  orZ.  Kryst-,  i. 
433. 

1,  and  Taried  in  R.  P.  and  0.  P.,  Spetia,  Att,    .Aoc 

A  variety  of  rireon  from  Ceyion  ia  called  beccarue  by  ffrattarola  {Att.  Soc.  Toac,,  iv., 
177,  1879).  Color  olive  green.  Optically  biaiial,  with  apparently  twinned  structure  ;  a 
basal  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  charac^terB 
like  zircon.  Anal^  :  8iO.  8030,  ZrO,  aS'lS,  A1,0>  2-52,  OaO  862,  ign.  080  =  Se-fts. 
Named  for  Dr.  O.  Beccarj. 

See  also  CyrMite,  p.  83. 

ZiKUTE.— App.  IL,  p.  68. 

ZObutzitb,  App.  n.,  p.  84.— AnaL  (a  white  serpentine),  Frmtel,  J.  Hin.,  187S,  690. 

ZoiaiTE,  Min.,  p.  290;  App.  II.,  p.  6  fe.  Z8.  G.  Qes.,  xxviiL,    SS8. 

1876.      LeiperviUe,  Delaware  Co.,  Pa.,  So.  PhUad..  1678,  8S. 

Oryit-  (tlioulite),  Soiiland,  Norway,  471,  187S 

CrjjatallogrBphicalJT  and  chemically  i  liandfiij                  W.Wien. 

lniu.,  141,  1860).     The  measurementi  Mwn,  Te                  «ke)  oon- 

firm  the  accepted  orthorhombic  cbarac  otera  are                  in  conse- 

queniie  of  the  presence  of  twin  lamollffl  Bparent  cij^™-.  "-m   Ihic-k-             i 

town,    by   Ludwig,   gave  :  SiO,  89-61,  »,  Fe  0-71,   MgO  014,   CaO 

ff  ;S0.   S>0  2-13  =  100  88,     This  eor /  accepted  formula  :  H,Oa. 

r^V     '      '*■'  "'"'offous  to  that  apidote,  m  which  [Fe,]  takes  the  place  of  [Al,l;  between 
Uie  two  vanoua  intermediate  compounds  exist,  according  to  the  extent  to  which  tl 
and  ftluMinum  respectively  replace  each  other. 

ZoucxiBLORiTB.— See  Prthniie.  p,  96. 

..  ^"""jr*-  Min..  p.  48.— Analyses  of  related  minerals  (n),Cn  Se.  and  (Cu,Pb),Se„  bom 
tbe  Andes,  Fuant,  C.  E.,  Iixt,  891,  1879. 
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